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Global Partnership for Plant Conservation

Recognising the importance that botanic gardens need to place in protecting and conserving the world's flora, and noting that we are at the mid-term stage in the countdown to 2020 for the Global Strategy for Plant Conservation, as well as other conservation targets, the Congress urges botanic gardens to:

• be purposeful and effective in building the knowledge base, establishing projects and promoting the GSPC in their institutes;

Part I.

The EuroGard VII Congress

The European Botanic Gardens Congress, EuroGard VII, was held in Paris from July 6-10, 2015 at the National Natural History Museum. It was organised in partnership with the European Botanic Gardens Consortium (EBGC), Botanic Gardens Conservation international (BGCI), and Jardins botaniques de France et des pays francophones (JBF).

EuroGard VII brought together representatives from botanic gardens across Europe. The scientific programme focused around the new version of the European Botanic Gardens Action Plan. The conference addressed the issues and challenges facing botanic gardens in the Decade on Biodiversity and will consider opportunities and prospects for the community of botanic gardens.

CooRGAnISeRS

↓

The Association of Botanical Gardens of France and Francophone countries has linked botanical gardens in France since 1979. Since 1994, it opened its membership to botanic gardens in French-speaking countries and now counts members in Belgium, Cambodia (in progress), Canada, Luxembourg, Madagascar, Morocco, Senegal (in progress), Switzerland and Vietnam. The members of the Association are developing, each according to their means, plant conservation programmes through research, integrated conservation, education and public awareness to ensure the preservation of biological diversity and the sustainable management of the planet's resources. In France, the Association provides support to its members, old or new, organizing, each year, technical sessions that bring together the different actors. The association issued in 1996 a Charter for botanical gardens which defines the areas of work of contemporary botanical gardens, "institutions that hold documented plant collections for the purpose of scientific research, conservation, exhibition and education". The gardens that have chosen to follow the ethics of this charter confirm their willingness to join European and international actors working towards the implementation of international strategies for the conservation of biological diversity.

There are around 800 botanic gardens in Europe and in most countries these are linked through national botanic garden networks. Representatives of the national networks come together in the European Botanic Gardens Consor- The Herb Paris is a small rhizomatous geophyte in the Melanthiaceae family.

It is remarkable for its leaves and floral parts all whorled in 4. Its inconspicuous flowers are wind-or self-pollinated.

It is found in moist woodlands on calcareous soils, across the temperate and boreal regions of Europe, including the Paris Basin.

The species is in decline due to the aggressive methods of modern forestry.

Regeneration is mainly by vegetative spread because seed dispersal is limited. Since the species colonizes new forest stands very slowly, management should focus mainly on conservation of ancient forest stands.

Its current name comes from the medieval name Herba Paris.

According to interpretations, it evokes Paris the mythological hero, or more probably comes from the Latin par, equal, in reference to its regular morphology. Recognising the dedication, support and guidance provided over the past 20 years, as well as the remarkable advances and improvements in garden management, organisation and engagement that have taken place in that time, the Congress wishes to record its gratitude to:

• the European Botanic Gardens Consortium, national networks, botanic gardens, and especially the many hard-working individuals who have supported and enhanced the work of gardens throughout Europe;

• Botanic Gardens Conservation International, and all its staff over the years for its invaluable support; and

• those individuals who have organised the past seven congresses for their dedication to the success and achievements of EuroGard. theme a Cadres stratégiques et bonnes pratiques pour les jardins botaniques.

Strategic frameworks and best practice for botanic gardens

Noting the significant progress that has been made in garden management across Europe; Recognising the quality of horticultural knowledge that has been built over many centuries in European gardens; and Aware of the challenge of accurate identification of material, the documentation of collections and the regulation burden; The Congress calls upon botanic gardens to:

• Engage with BGCI's GardenSearch and PlantSearch databases so that indicators of GSPC targets can be measured and networking enhanced;

Emphasising the importance that botanic gardens need to place in managing their collections in accordance with the articles covering Access and Benefit Sharing under the Convention on Biological Diversity, and complying with the principles of the recently enacted Nagoya Protocol, the Congress recommends that botanic gardens and networks:

• Become fully engaged and familiar with the Nagoya Protocol and its implementation in their country.

• Submit case-studies to their national networks that exemplify both the tangible and intangible benefits shared by BGs with provider countries;

• always act in a manner that builds trust and transparency and enhances the willingness of provider countries to engage in collaborative conservation programmes;

• support and use the International Plant Exchange Network (IPEN) in the exchange of materials between institutions.

General Resolution (1/3) General Resolution (2/3) General Resolution (3/3)

EuroGard VII Congress Conclusions

• Continue to seek ways to record, preserve and share horticultural knowledge as widely as possible;

• Enhance the quality of data and record keeping, including ecological data recording;

• Develop means to store and maintain regulatory and other necessary documentation and share their experiences with gardens in their networks.

The Congress further calls upon national and regional networks to:

• C ontinue working together to raise standards of curation, recordkeeping, data-handling and compliance across all gardens in their networks;

• Cultivate connections and engagement with civil and political society to build support and influence for botanic gardens. theme b Science du végétal, ethnobotanique et les espèces exotiques envahissantes. Plant Science, Ethnobotany and invasive species Aware of the upcoming regulation on Invasive Alien Species in the EU and of the work already undertaken on invasive species by many gardens and the European Botanic Garden Consortium; and Mindful of the excellent work already being undertaken in botanic gardens to promote an interest in our native floras; The Congress encourages botanic gardens to:

• Continue to raise awareness on invasive alien species in their collections and always label these appropriately;

• Promote traditional knowledge on plants to their visitors and use this as an proven tool for engaging interest in plants locally and generally;

• Develop displays that encourage an appreciation for our native flora and the role of botanic gardens in its conservation;

• Help to set up identification and early warning systems for plant diseases and harmful animals. Recognising that botanic gardens are often major tourism destinations;

and Mindful that many have historic constraints on their ability to adapt; The Congress recommends that botanic gardens:

• Raise awareness of the history of science and botanic gardens through innovative displays and events;

• Take part in the annual Fascination of Plants Day (May 18) and other biodiversity related days;

• Develop a marketing strategy and ensure that they are able to measure the impact of this strategy in terms of the needs and perceptions of their visitors. theme d Conserver au jardin et dans la nature, Conservation in the garden and in the wild Mindful that there is no technical reason why species should become extinct in these days of micro-propagation, cryopreservation and seed banking skills; Appreciating the remarkable progress that botanic gardens have already made in developing integrated in-situ / ex-situ projects with expanding work in translocations, transplantations, native seed science and studies on population genetics; and Aware of the serious conservation concerns raised by the over-exploitation of horticultural and medicinal plants; the Congress calls upon botanic gardens to:

• Be mindful that all conservation work should be undertaken using the best possible techniques, scientific knowledge and understanding;

• Ensure that work is well documented and shared where appropriate;

• Engage with and promote where possible the work of IUCN, CITES, TRAFFIC and others in ensuring legal, sustainable and appropriate use of wild plants including through the promotion of the FairWild standard. Acknowledging the important role that botanic gardens continue to play in connecting people to nature; Recognising the importance of education, activities and engagement with civil society; The Congress encourages gardens to:

• Explore innovative ways of engaging new audiences within their gardens;

• To find ways of bringing plant education outside the botanic gardens and promoting nature, especially in urban settings. theme g Réseaux, coopération et partenariats. Networking, cooperation and capacity building

Acknowledging the work of the European Botanic Gardens Consortium in developing strong co-operation amongst botanic Gardens across Europe; Recognising the value of developing charters or codes of practice that provide a roadmap and help gardens to achieve greater standards, capacities as well as political and societal recognition; Noting the establishment of the Ecological Restoration Alliance (ERA) and the unique expertise botanic gardens have to offer to restoration; The Congress encourages botanic gardens to:

• Develop and participate in national partnerships linking botanic gardens with other sectors;

• Develop principles and targets in order to raise standards of horticulture, data management and public engagement;

• Reach out to botanic gardens and partners in developing countries, and countries with economies in transition, to develop mentoring, support and capacity-building projects;

• Consider how their work might contribute to the (ERA) in order to scale up restoration action.

The Congress congratulates our hosts, Le Muséum national d'Histoire naturelle (MNHN), and extends its thanks to its director Eric Joly and JeanPatrick le Duc, Maïté Delmas, Michel Guiraud and all their staff for the warm welcome and organisation of a successful meeting.

We further commend our hosts on the remarkable transformation and improvements that they have brought about at the Museum, in particular the redevelopment, reconditioning and digitisation of the herbarium, a laudable contribution to the understanding of the world's plant diversity and testament to their status as one of the world's premier institutions.

Thanks to the host, organisers, and sponsors Han Qunli montre tout l'intérêt des Réserves de la Biosphères de l'UNESCO.

↓

651 réserves dans 120 pays couvrent plus de 10 millions de km2 incluant plus de 170 millions de personnes. Ces Réserves représentent des laboratoires très importants pour l'étude de l'équilibre entre nature et population humaine.

Les Jardins botaniques peuvent aider à comprendre ces interactions.

Pourtant Braulio Ferreira de Souza Dias fait le constat amer que nous avons échoué dans la diminution de la perte de biodiversité, que celle-ci continue. Il observe que les raisons de cet échec sont dues au fait que nous n'avons pas mis l'accent sur les causes sous-jacentes. Il faut montrer à la société comment elle peut tirer les bénéfices de la biodiversité. On trouve là tout le discours tournant autour des services écosystémiques.

Pour Dominique Richard, la complexité des systèmes environnementaux peut être la cause d'un temps important avant que les actions ne prennent effet.

Juli Caujapé Castells observe que nous ne savons souvent pas quelle stratégie utiliser pour la conservation. Nous donnons l'impression d'un manque de coordination, d'un manque de clarté des actions du fait que certains concepts sont difficiles à cerner. Il démontre que la fragmentation, souvent cause de la perte de biodiversité, peut aussi être à l'origine de l'apparition de nouvelles espèces sous une forme première d'haplotypes.

Il propose que la notion de population, plutôt que celle d'espèce, devienne l'unité officielle de la conservation.

Philippe Bardin dresse lui aussi quelques constats autour de la conser- discussion Pour terminer, j'aimerais reprendre la redéfinition des tâches principales des Jardins botaniques proposée par Peter Wyse Jackson : 1) assumer des tâches de conservation dans un cadre planifié, justifié et effectif, 2) construire une base de connaissance, 3) documenter plutôt trois fois qu'une, 4) Diffuser, transmettre, éduquer, 5) Sortir de sa zone de confort, 6) Définir la politique du futur, 7) Changer la vie des gens. En effet, les jardins botaniques doivent à la fois sauvegarder la variété de la vie, contribuer au bien-être humain et participer à la diminution de la pauvreté. Pour terminer, permettez-moi un point de vue personnel concernant le cadre législatif. Je pense que la signature de la Convention sur la Diversité Biologique constitue l'acte fondateur des nations autour de la prise de conscience de la nécessité de considérer la nature comme une ressource nécessaire à la survie de l'espèce humaine.

Le contexte régional, national et international est paradoxal en termes de biodiversité. Alors que la disparition des espèces semble s'accélérer, que les atteintes à l'environnement augmentent, que les mesures contre les problèmes climatiques tardent à être prises, que personne ne sait comment aborder la crise démographique, lorsqu'elle n'est pas niée, des avancées significatives au niveau législatif nous font espérer en des jours meilleurs.

Si je prends l'exemple de la Suisse que je connais bien, ne me demandez pas pourquoi, on peut observer une transcription de concepts fondamentaux Trente-sept collections, d'importance variable, ont été initialement répertoriées, correspondant soit à des familles de plantes (Marantacées, Broméliacées, etc.), soit à des thématiques particulières (plantes des îles de l'océan indien, plantes insectivores, etc). 
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Etat des lieux

Introduction

Welwitschia is rare in botanical gardens, because it is a difficult plant to grow.

Among other things, it exhibits low tolerance to transplanting. In the literature, it was recommended to sow seeds into their permanent location and to cultivate Welwitschia in a drain-pipe [START_REF] Herre | Welwitschia mirabilis Hook.f. from seed to seed in the Botanic Garden of the University of Stellenbosch[END_REF][START_REF] Jaarsveld | Welwitschia mirabilis in cultivation at Kirstenbosch[END_REF]. This system makes repotting very difficult or even impossible.

Seeds of Welwitschia mirabilis were collected ex situ in botanical gardens 
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Photo credit : The 11-years old plant XI of Welwitschia mirabilis with male inflorescences (2014), Ewa Kazmierczak-Grygiel
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Materials & methods acid peat and leaf-litter earth and was sterilized via soil steaming and fungicide treated just before repotting.

Seedlings were kept in a labolatory condition in artificial light (photoperiod 12h/day), at temperature between 25-30oC, and 25-45% humidity. Older plants were grown in glasshouse conditions with lamplight. The plants were regularly watered. High air humidity, sufficient ventilation and fertilization need to be taken care of, depending on the season. Within the first days after repotting, the plants were put in diffused light.

Data regarding morphological development of seedlings have been gathered systematically by measuring length and width of cotyledons and leaves within 12 months and root growth within 2 months after sowing.

For repotting, seedlings at various development stages were chosen, i.e.

between the 50 th and 517 th day after sprouting. The seedlings exhibited important root growth in length, i.e. from 2,6 cm to 4,8 cm before cotyledons appeared on the soil surface (Photo 2). When leaf primordia appeared, the root length amounted from 3,3 cm to 6,7 cm. Shortening of roots did not cause dieback or even noticeable slower growth of plants.

Four plants of Welwitschia mirabilis, were repotted as oldest plants (VII, VIII, X, XI; Tab. 1), i.e. from 8 to 10 years after sprouting. The growth and development of plants after transplanting proceeded without disruption.

Two plants were cultivated in the same pot for a long period of time i.e. over 7 years (plant IV and XII; Tab. 1). In this case, the growth of the root system and the leaf weight were limited (Photo 3). The applied system of containers allowed us to transplant older plants without problems.

> PHOTO 2

Left: Seedling "II" -2 days after germination (2003). Right: The young seedling "V" -repotted in 2003. Leaves longer than cotyledons (L=2Li), the root about 30 cm long

WELWITSCHIA MIRABILIS
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THE CULTIVATION METHOD OF WELWITSCHIA MIRABILIS HOOK.F. IN RHIZOBOxES •

> PHOTO 3

Left: The main root of plant "XII" (2004) during first repotting (7 years old, 2012). Right: The dense root system with soil protected with the net

> TABLE 1

Date of plant's age and repotting stage

In the literature, there are not detailed descriptions available of Welwitschia mirabilis seedlings or plant replanting. Any information on the use of rhizoboxes in the cultivation of this plant cannot be found either. Experiments in various botanical gardens show that the first eight months are critical as far as the cultivation of W. mirabilis is concerned [START_REF] Jaarsveld | Welwitschia mirabilis in cultivation at Kirstenbosch[END_REF]. Due to the tap root system, repotting is possible only within the first weeks or not until several years have passed, when plants are older.

The pace of root growth in length of W. mirabilis in in situ research amounted initially to 0,5-1 cm/day, reaching 1 m within 8 months. Such pace of root development facilitates reaching wet stratum in soil [START_REF] Eller | Ecophysiological studies on Welwitschia mirabilis in the Namib Desert[END_REF][START_REF] Willert | Welwitschia mirabilis Hook. f. -Das Überlebenwunder der Namibwüste[END_REF][START_REF] Henschel | Long-term growth patterns of Welwitschia mirabilis, a long-lived plant of the Namib Desert (including a bibliography)[END_REF]. In the described experiment, the average root growth for 5 plants amounted to 0,29 cm/day. The taproot early formed lateral roots, which intercrossed and formed natural grafts with one another [START_REF] Rowley | Voyage into the impossible -I meet Welwitschia[END_REF].

In the AMU Botanical Garden first seedlings sown in the years [1998][1999][2000][2001][2002] were cultivated successfully in traditional ceramic or plastic pots. It was, show that cultivation of W. mirabilis plants, including replanting of seedlings and juvenile plants, does not cause any problems.

EUROGARD VII PARIS

> PHOTO 4

Bottom: The comparison of the growth of 5 seedlings (2003) growing in rhizoboxes: "II", "VI", "IV", "III", "VII". Above:

The comparison of the growth of 3 plants (2003) in 2013: "II", "VI", "III" Biological Diversity (CBD). Therefore, IPEN is designed to be transparent and trustworthy to providers of plant genetic resources. At the same time it intends to mitigate negative effects for Botanic Gardens potentially caused by additional bureaucracy related to material transfer or documentation. IPEN has received recognition as a best practice model and as an instrument for implementing the ABS principles of the CBD (e.g., IEEP et al., 2012, Greiber et al., 2012and CBD, 2013). IPEN is open to botanic gardens worldwide and today has 191 members from 33 countries 1 .

EUROGARD VII PARIS

With its focus on the ABS, the IPEN system was well prepared for the new, 
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IPEN coordination group (formerly called IPEN task force) and secretariat

ACCESS AND BENEFIT-SHARING NAGOYA PROTOCOL PLANT MATERIAL ExCHANGE
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works in consultation with the European Botanic Gardens Consortium 2 (for Europe) and with BGCI 3 or IABG 4 (for non-European gardens). To support the IPEN Coordination Group in handling the expected additional work in the context of the NP-obligations, an IPEN Secretariat was established in 2017.

The Secretariat is hosted by the Botanical Garden of the University of Vienna, (contact address: Rennweg 14, 1030 Vienna, Austria, ipen@univie.ac.at).

Major tasks of the Secretariat and the Coordination Group are the development and update of the IPEN in accord with the developments of the international biodiversity conventions, especially the CBD and the NP, and the promotion of IPEN activities and member interests in the national and international context. In consultation with national botanic gardens networks, the IPEN Coordination Group also assesses if applicants meet the IPEN criteria, and deals with IPEN registrations at the IPEN website (http://www.bgci.

org/resources/ipen/). All applications and questions to the IPEN Coordination Group shall be directed to the Secretariat. The Secretariat is also in charge of keeping an updated list of IPEN-members and of relevant contacts. In the future, it is intend to set up a regular information tool for IPEN members related to new developments in ABS and NP regulations and their relevance for Botanic Gardens.

In order to become an IPEN member, an applicant must be a botanic garden in the definition outlined in the International Agenda for Botanic Gardens (BGCI, 2012, see also http://www.bgci.org/ourwork/1528). It must be registered by BGCI (in BGCI's Garden Search database: http://www.bgci.org/garden_search.

The IPEN Code of Conduct 5 is the core element for the functionality and understanding of the IPEN. This document has to be endorsed by every garden applying to join the network as a commitment to act in accord with the IPEN requirements. It contains rules and regulations related to the acquisition, documentation, maintenance and supply of living plant material within and beyond the IPEN system as well as on benefit-sharing. It also provides a standardized template for Material Transfer Agreements (MTA) to be used for exchanges with institutions that are not member of the IPEN. A key aspect of the IPEN Code of Conduct is that plant material transferred within the network may only be used for non-commercial purposes of scientific research, education, conservation, raising public awareness and display. 

IPEN membership

The IPEN code of conduct php) in order to have a Garden Institution Code necessary for issuing IPEN numbers (see below). Private individuals are not eligible for membership.

The applicant has to be a legal entity or part of a larger legal entity, e.g., of a

university.

An application for IPEN-membership has to be sent to the IPEN Secretariat, following the instructions outlined on the IPEN website (http://www.

bgci.org/policy/Criteria_for_IPEN_membership_and_registration/). This includes a commitment to implement the "main principles of the IPEN" as described in the Code of Conduct. The IPEN Coordination Group handles the application and, if appropriate, seeks advice about the application from the respective national or regional networks, BGCI or IABG.

ACCESS AND BENEFIT-SHARING NAGOYA PROTOCOL PLANT MATERIAL ExCHANGE
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The IPEN code of conduct

The IPEN number: basis for documentation and material transfer 01.
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In 2017, the wording of the Code of Conduct has been adjusted in order to make full reference to the Nagoya Protocol and to ensure compliance with its Every plant accession transferred within the IPEN must carry an IPEN number. This number serves as a unique identifier of the plant material. It therefore must be created by the first garden that introduces an accession to the IPEN, and it has to remain connected to the accession and all its descendants through all generations to come, including any further transfer within IPEN. The IPEN number is a code identifying the garden which created the number, the country of origin, and the presence or absence of restrictions regarding the use of the material (details see below). Thus it allows the tracing of the origin of the plant genetic resource at every stage of the plant exchange within the network. This creates transparency for the country of origin and ensures that its interests do not get lost along the chain of transfers within IPEN.

The full set of information relevant for this accession, e.g., complete taxonomic data, type of material, source, permits related to the acquisition or use, and any conditions or terms of the country of origin, including original PIC and MAT 6 documents, stay at the garden which entered the material into the IPEN and created the IPEN number. This garden is immediately identifiable by the IPEN number. For all other gardens, only the IPEN number (and in case of any transfer or use restrictions details on such restrictions) is needed as documentation. This is easily manageable and secures the interests of provider countries.

The IPEN number is composed of four elements. They are presented and explained here with an example from the Botanical Garden of the University of Vienna, taken from its seed catalogue for 2010:

AT-0-WU-CAR100208 is the IPEN number connected to an accession of Heliospermum pusillum (Waldst. & Kit.) Rchb.

"AT" (for Austria) is the code for the country of origin (two positions in the IPEN number, abbreviation according to ISO 3166-1-alpha-2; if the origin is unknown: "XX"). "0" indicates: no restrictions on transfer or non-commercial use of the material exist (one position in the IPEN number, "1" would indicate that there are restrictions). "WU" (= University of Vienna) is the unique Garden code of the institution that first introduces the material to the IPEN.

Those garden codes can be found on the BGCI website under "Garden Search". An IPEN member does not immediately have to put all its collections into the IPEN documentation system (i.e. adding IPEN numbers to all accessions).

The minimum obligation is to include those accessions which are offered for exchange/transfer within the IPEN system. At least for those plant genetic resources an IPEN number must be issued by the member garden, and documentation must be stored to be made available upon request. Ideally (and depending on infrastructural, personal and financial resources), other accessions can also be included into the IPEN system (on a voluntary basis).

The IPEN Code of Conduct clearly describes the procedures to be followed by member gardens if plant genetic resources are requested by an institu-

The traceability of the source of plant genetic resources in the IPEN system also provides a sound basis for every step necessary for an intended commercial use of plant genetic resources in accord with the CBD and the NP.

Anyone who intends to use material transferred under the IPEN system has to check first if the providing country of this material regulates access to and use of its genetic resources.

If so, the potential commercial user has to seek PIC and MAT for the intended use from this country's authorities. Only then and in accord with the obligations stated there, this material, now element of separate agreements, can become subject of commercial utilization. This holds true independent of the question whether an IPEN member or a third party intends to use the material for a commercial purpose.

tion that is not a member of IPEN. In such a case, the potential recipient will have to sign, at minimum, an IPEN Material Transfer Agreement, which will bind him to the same terms and conditions as applicable within IPEN (i.e.

non-commercial purposes of scientific research, education, conservation, raising public awareness and display). The recipient has to keep the full documentation for that material. Depending on the conditions defined by the providing country for the material in question, such a transfer might also require additional a priori steps by the potential recipient, i.e., obtaining of a PIC or MAT for the intended uses. This secures ABS and NP compliance for material leaving the IPEN. 
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IPEN members, through their endorsement of the IPEN Code of Conduct, express their commitment for a fair and equitable sharing of benefits arising from utilisation of genetic resources. The IPEN system has been established in order to facilitate material exchange for non-commercial purposes in botanic gardens, but it also provides options and clear guidelines for commercial use of such material. Nevertheless, misperceptions of IPEN in this regard were expressed, e.g., by Kamau et al. (2010: 257): "Networks of ex situ collections exist that exchange biological material among themselves and with researchers fostering taxonomic research, but excluding commercialisation and, in consequence, the regulation of benefit sharing". Such misunderstanding needs to be actively counteracted, e.g. by better communicating IPEN activities in benefit-sharing like joint excursions or projects with institutions in countries of origin, sharing of research results, knowledge and know-how transfers, training, staff exchanges, donation of equipment and educational material, community development activities and monetary benefits from commercialisation projects (von den Driesch et al., 2005: 39, IEEP 2012).

The IPEN framework has proven to reduce the administrative burden for its member gardens when exchanging plant material. IPEN has been recognized as best practice model for ABS-compliance, and it was stated that IPEN deserves support for these efforts (see, e.g., Godt, 2013: 261). The IPEN Code of Conduct has been adjusted to fully comply with the provisions of the Nagoya Protocol. The IPEN Coordination Group continues to inform botanic gardens about the developments connected with the NP. Its members will stay in contact with CBD authorities to further raise awareness on the work and the needs of botanic gardens, allowing botanic gardens to continue their efforts related to conservation, research and public outreach. They also will continue to promote botanic gardens` ideas and the corresponding needs towards relevant (political) stakeholders on national, regional and international levels. Ideally, the implementation of the NP could even lead to a harmonized accession and documentation policy for non-commercial purposes with standardized procedures for PICs and MTAs. Strengthening IPEN (by increasing the number of members and the number of countries represented) also strengthens the position of the IPEN Coordination Group in such negotiations. There is still some doubt about the functionality of IPEN in securing the transparency of transfers of plant genetic resources for provider countries (Godt, 2013: 260f.). As such a functionality is a requirement for the acceptance and credibility of the system, IPEN structures and operations needs to be further promoted and proven by best practice examples.
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Abstract

In the past CITES was the most notable convention to reckon with, but now there's the Nagoya Protocol, invasive species, biosafety, and safety requirements regarding visitors and staff.

At the same time, individual botanic gardens are increasingly facing budget restrictions, leading to less garden staff, where more garden staff would be the necessary development. Apart from knowing how to propagate plants, we now also have to know the laws pertaining to them.

Unless the botanic garden community develops mechanisms to deal more efficiently with the challenges posed by these conventions and their resulting national laws, they increasingly run the risk of legal enforcement. A wellknown example is CITES, where any plant of which the name needs to be changed, either for nomenclatural or taxonomic reasons, or following proper identification, may lead to a name that features on the CITES appendix 1/ EU annex A list, for which a permit is required to have plants of that species in the collection. Legal staffs have a more fixed perception of names than we do. For the Nagoya Protocol, and the overarching CBD, proper names are also vitally important.

It is not by lack of interest or commitment, that botanic gardens run the risk of violating such regulations, but by lack of efficient mechanisms and protocols within botanic gardens, whereby they unknowingly may make mistakes. This is an even bigger challenge for the smaller gardens, where specialised staff is often lacking. Where individual gardens cannot keep up, networks can be the key to new solutions that renders international law manageable to individual botanic gardens. 

WE SEE BOTANIC GARDENS AS
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Introduction

At the same time botanic gardens in general are facing stricter budgets rendering employment of more staff, in particular specialised staff, difficult if not impossible. Since implementation of legal requirements must be a priority, it follows that botanic gardens individually, but also the respective networks at various levels should explore possibilities of increasing efficiency in the current modus operandus to free up time.

Since many important regulations pertain to the plant collection, it is obvious that senior staff involved in the plant collection management, such as curators, collection administrators and scientific staff will be somehow involved in addressing the relevant legal requirements. An obvious efficiency effort should therefore be directed towards the collection management.

This paper will focus on some major regulations, their respective collection management relevance, and their current problems to keep up. Finally, conclusions will be drawn and suggestions made on which level the respective issues could best be resolved, and how.

IN THIS DAY AND AGE BOTANIC GARDENS ACROSS THE GLOBE ARE INCREASINGLY CHALLENGED TO MANAGE THEIR PLANT COLLECTIONS IN SYNC WITH A STEADILY GROWING NUMBER OF EUROPEAN AND INTERNATIONAL REGULATIONS, INCLUDING OCCASIONAL EMERGENCY MEASURES ISSUED BY THE EU WHICH REQUIRE A QUICK RESPONSE.

EUROGARD VII PARIS
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Photo credit : The pile of documents of important regulations, on top of which the four most recent ones regarding invasive alien species, Bert van den Wollenberg

Relevant issues

For all conventions, regulations, and laws pertaining to plants individual botanic gardens need to know to which plants these pertain, and/or under what circumstances. Finding this out is not at all simple, and very time consuming. In addition to this, much if not all revolves around the proper names of the plants. Awareness of the currently accepted names, differences in the names used by various sources for plant names or regulations, different taxonomies used, and proper identification of the plants themselves all work towards confusion and as a result, potential non-compliance, despite the good intentions botanic gardens generally have. Some of the major conventions and regulations are discussed here. Each convention or regulation poses its own challenges for the collection managers to face, challenges which are discussed from the perspective of the collection management at an individual botanic garden.
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convention on international trade in endangered species of wild fauna and flora (cites)

Nowadays botanic gardens in the EU may need permits for plant in their collection which are listed in CITES appendix I / EU annex A to possess them legally. In the EU, CITES is implemented via a series of EU regulations, known as the EU Wildlife Trade Regulations. The basic regulation is the Council Regulation (EC) No 338/97 on the protection of species of wild fauna and flora by regulating trade therein. In addition, there are regulations on implementation, permits, and suspension (to suspend import of a particular species into the EU). The EU Annexes A-D are not quite the same as the CITES appendices I-III, some species are "upgraded" in the EU annexes in comparison to their CITES pendant to accommodate stricter policies when deemed necessary. EU Annex D has no CITES pendant but exists of some CITES Appendix III-listed species and some non-CITES-listed species.

Since there is no "EU-law", all EU regulations are implemented via national legislation in all EU Member States. Each Member State has the prerogative to apply stricter conditions than agreed within the Council of Europe. This means that botanic gardens within the EU must check the relevant laws of their own country, not the EU regulation or the CITES convention.

Whether or not a permit is needed also depends on whether such plants originate from the wild, and whether they were obtained after the coming into force of CITES in the country where the garden is situated. If such plants originated from cultivation, this would not be the case, and then such plants would be treated as if occurring on CITES appendix II / EU annex B. However, such a cultivated origin would still have to be substantiated with evidence, requiring quite a detailed documentation. Equally, plants acquired prior to the coming into force of CITES in the country of the given botanic garden exempts these plants from needing a permit to underpin their legal possession.

In addition to the above, the actual detection of the collection plants that are listed as CITES appendix I / EU annex A is less straightforward then it seems. The use of synonyms instead of the currently accepted name, and misspellings may lead to the non-detection of CITES appendix I / EU annex A specimens in the plant collection.

By uploading the plant collection data to BGCI's Plant Search Database, the plant collection data of a given botanic garden are amongst others crosschecked with the IUCN Red List and CITES databases. As a result, a botanic garden that uploads its plant collection data BGCI's Plant Search Database receives a "list of hits" of plant names which emerged on either database. This is very convenient, since by employing this procedure, a given botanic garden can quickly detect which plants in the collection are of the CITES appendix I / EU annex A category, since a separate column identifies the CITES-category (if any). CITES appendix I / EU annex A plants may require permits just to maintain them in the collection. The relevant accessions can then be checked as to whether a permit is indeed required, and if so, whether it is or is not present, in which latter case a follow-up is needed.

Data comparisons can be advantageous over cross-checking all records manually, which is a time-consuming affair. The potential advantage of data cross-checking is even greater when the data of taxa in the collection of CITES appendix I / EU annex A can be updated automatically. This does of course require more advanced software to be used for plant collection management, and a report of all living accessions of these CITES appendix 
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I / EU annex A can make this work much easier. The disadvantage of data cross-checking, when this is done alphanumerically, so specific strings of characters, is that small misspellings will lead to non-matching, and in this particular case regarding CITES, potentially to non-detection of plants listed as CITES appendix I / EU annex A taxa. More fundamentally, this cross checking through the upload to BGCI's Plant Search Database, at least before 2015, would not lead to the desired detection when synonym names were used, since the names check was run past the International Plant Names Index (IPNI) Database, which does not distinguish between synonym and accepted names, since it is a database of published names only, which is quite useful in itself, but not for this particular purpose.

Recently BGCI has changed the names check, and BGCI can now check the uploaded plant names against The Plant List Database, which does recognize current and synonym names, allowing for a better check. The following example is based on the experiences before this change took place:

In Delft we have this taxon recorded as Euphorbia decaryi var. cap-saintemariensis (Rauh) Cremers, in conformity with the Kew World Checklist of Selected Plant Families which we use as primary source to identify currently correct names. Under this name, it did not show up on BGCI's returned file of hits against the IUCN and CITES databases. Checking this name directly on the CITES checklist (http://checklist.cites.org/#/en) by performing the search using the name Euphorbia decaryi var. cap-saintemariensis came back as "Your search did not match any taxa". The search using the name Euphorbia cap-saintemariensis suffered the same fate.

Only when the dash ("-") character was removed, and the name Euphorbia decaryi var. capsaintemariensis or Euphorbia capsaintemariensis was used, was the taxon found and the CITES ranking (appendix 1) clarified.

In this case, the presence or absence of the "-" character resulted in failure or success in discovering the CITES ranking. 
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sive alien species was published 22 October 2014. A EU blacklist of banned species, deemed of "Union Concern" is expected to be published at the end of 2015 or early 2016.

In the mean time, after this paper was presented in July 2015, the first EU list of 37 invasive alien species was adopted on July 13, 2016, and came into force on August 3 of the same year.

As is the case with CITES, for the EU Member States national legislation has been passed. E.g. in The Netherlands, this regulation has come into force on January 1, 2015.

At this point, no current list of banned species exists in The Netherlands, but a list of 7 aquatic plants no longer available from horticulture, based upon a voluntary Agreement on Aquatic Plants established in 2010 between the Ministry of Agriculture, the Association of Regional Water Authorities (Unie van Waterschappen), and the relevant horticultural organisations:

• Crassula helmsii

• Hydrilla verticillata

• Hydrocotyle ranunculoides

• Ludwigia grandiflora

• Ludwigia peploides

• Myriophyllum aquaticum • Added in 2012: Myriophyllum heterophyllum
Other EU Member States may also have some national legislation regarding particular invasive species already, if these are of particular concern.

While CITES has had decades to become familiar to the botanic gardens community, the fast-developing national and international regulations are quite often unknown to individual botanic gardens. As a result of the EU regulation 1143/2014, and indeed in the onset to its development, the EU Consortium of Botanic Gardens has discussed this issue as early as June 2007, when Matthew Jebb (current director of the National Botanic Garden Glasnevin, Dublin, Ireland) presented the first results of a questionnaire sent to all the Consortium members, in order to obtain a more coherent picture of the presence of invasive plants in natural habitats, with the intention to monitor all the exotic plants in plant collections and when necessary add their potential for invasiveness in botanic gardens in separate columns.

In the meantime botanic gardens are in general well aware of this issue, as with the voluntary Code of Conduct for botanic gardens. However, on an operational level, when it comes to identifying the individual invasive plant species, this is less straightforward. The EU regulation reports that some 12,000 species in the environment of the Union and in other European countries are alien, of which roughly 10 to 15 % are estimated to be invasive. The fact that these are still estimates means that more research is needed in quite a few cases. Of course, the European botanic gardens hold many more alien species than the 12,000 species referred to in the EU regulation. It is for this group of plant species that the Consortium project on invasive plants gathers information on the suspected or potential invasiveness in plant collection, as an "early warning system" for botanic gardens, to ensure that botanic gardens do not contribute to the problem that invasive plant species pose already.

Again, the big issue for botanic gardens is to locate the source of information on known invasive plants in natural habitats. Alien species may behave
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differently in different countries. E.g., Alliaria petiolata. This species has been introduced to New Zealand, Canada and the United States. It is native to

Europe, ranging from England to Sweden to Turkestan, northwestern-Himalayas, India and Sri Lanka. In Finland however, it is an introduced species,

although it has been recorded in Finland for several hundred years. In Finland, it is not considered to be invasive (pers. comm. Leif Schulman). It is important to have a precise understanding of the process and genetics of the invasive species to distinguish between alien plants which are not invasive, and alien plants which are. Some species which in the past were assumed to be native plants now turn out to be archaeophytes, aliens that colonized or were introduced many centuries ago. The process of colonisation in itself is a natural phenomenon, leading locally to a changing -though be it slowlyecosystem. Stacey & Crawly (2015) argue that the current flora in the British Isles largely originates from refugia from southern and southeastern Europe, after the last glaciation ended some 128,000 years ago, leaving the British Isles largely devoid of plants at that time. Neophytes are distinguished from archaeophytes as plants to have arrived starting at a time where mankind significantly increased its influence on the composition of the native flora.

For the British Isles, this pivotal date is 1500 AD.

It is not the alien plants that pose the problems, but those that invade our current ecosystems and change them to the detriment of the native flora. This is particularly noticeable when these invasive aliens also cause economic of health damage to man. Alien plants arrive in new territories either naturally, through natural vectors, or through introduction by man, deliberately or by accident. Understanding and differentiating between these requires new terminology and clear definitions, which are vital in order to effectively address the problems with invasive aliens effectively and proportionally. From an evolutionary perspective, it is undesirable to put a ban on all neophytes, since adaptation to changes in the biotic or abiotic environment is a natural phenomenon, which does require the influx of neophytes that may be better adapted to the new situation than the extant flora. Neophytes may range from being surviving plants, not reproducing at all, to plants of casual occurrence, not reproducing every year, to naturalized plants, which are present for 5 or 10 years, to be called naturalised. When naturalised are to be considered invasive also requires clear circumscription in order to avoid confusion. [START_REF] Stace | References EUROGARD VII PARIS[END_REF] define invasive plant species as naturalised species that form a substantial proportion of the biomass of the invaded community.

However, when this occurs in man-made or highly disturbed habitats, they would not use the word invasive for such a species. A precise distinction between invasive species and the archaeophytes and the remainder of the neophytes is necessary for effective policies. However, it should be noted that in order to prevent outbreaks of invasions, we cannot afford to wait until the invasion is evident, since at that point, it may have become impossible to counter the invasion with effective measures. And such measures would also invariably mean a huge cost to contain or eradicate the particular invasive species. Therefore we would like to know in advance which alien plant species may become invasive in a particular area, in order for eradication or containment measures to be both effective and cost-effective.

Most of the botanic gardens in Europe maintain large numbers of exotic plants in their collections, and have done so for decades if not centuries. In addition to the voluntary code of conduct for botanic gardens on invasive plant species [START_REF] Heywood | European Code of Conduct for Botanic Gardens on Invasive Alien Species[END_REF], Heywood with Sharrock 2013), the EU now also has adopted a regulation (No 1143/2014), and the first EU list of 37 invasive alien species was adopted on July 13, 2016. On June 19, 2017, another 12 spe-
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Relevant issues cies of plants and animals were added tot he first list, and currently (November 2017), an addition of another 11 species is under consideration.

For all the species on the first list and subsequent additions, a number of measures will apply, such as a ban on import and export, transport, propagation, and presence within a collection without a permit.

For individual European botanic gardens the EU list will be straightforward, but it is less straightforward to identify the information source to check all the exotic plants in their collection for their invasive or potential invasiveness in their particular geographic situation. Delivering Alien Invasive Species Inventories for Europe (DAISIE) 1 , North European and Baltic Network on Invasive Species (NOBANIS) 2 and European Plant Protection Organisation (EPPO) 3 , as well as National Initiatives, do provide detailed databases. However, these are not complete, nor is it easy for botanic gardens to obtain summary lists of problem taxa. It can be difficult for Garden managers and curators to obtain summary lists that provide at a glance indications of problem taxa, especially when it comes to such lists pertaining to their specific country. Again, checking the plant collection data against a good Invasive Species database would be very helpful to help focus attention on the specific exotic plants in that particular collection which are or potentially may become invasive.

We are still far from that option, and for now, the challenge remains for botanic gardens to become aware of the known invasive and potential invasive plants in our plant collections. The first EU list of banned species only shows the most problematic of the invasive species, and subsequent additions to the list will address other species of concern for which the risk analysis was not ready at the time of publication of the first list.

The absence of a summary list of all invasive plant species for botanic gardens to check their holdings against is the 3 rd challenge.

Botanic gardens can share information about exotic plant species which in their opinion may have a potential of invasiveness. It should be clear however, that in those cases, we need to ensure that more detailed information is gathered before such species are declared to be invasive, to ensure that such species actually behave invasive as defined, and are not confused with weediness in an artificial environment.

nagoya protocol

The Nagoya Protocol itself, and the EU regulation pertaining to it, have been discussed in another presentation, and therefore are not discussed here. However, there is a significant misunderstanding among many botanic gardens in Europe, as to the access to biodiversity within Europe. While the Nagoya protocol has paragraphs on access, the EU regulation lacks an access pillar. The reason for this is that several EU Member States do not intend to use the right to restrict access in order to ensure that benefits are shared equitably, as stipulated by the Nagoya Protocol. At this moment only Bulgaria and Spain have access restrictions, although other countries are considering it, or are in the process of implementation (e.g. France). The national absence of access regulation in relation to the Nagoya Protocol does not mean however, that access is free. This misunderstanding turned up at a discussion within the EU Consortium of Botanic Gardens at the first biannual meeting in Dublin, February 2015. Subsequently a questionnaire was sent to its members by the author. This preliminary assessment showed that in some countries species which are not protected by law, or growing in protected areas or private land, may be collected in some countries, while in others permits
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Relevant issues are required. Since the questionnaire was not completed by all, no further details are provided here. A more detailed study will be necessary if the level of detail desired is to be achieved.

However, it should be clear that plant collecting in the wild may be subjected to other national legislation than the legislation pertaining to the EU regulation of the Nagoya Protocol. This means that when collecting is contemplated, botanic gardens should first find out about the legitimacy of such collecting. This, however, is far from easy. The information websites are not always joined in one national "clearing house", and often the language other than English is used, or initial information pages are in English, but when more details are referred to on other sits, the language changes from English to the national language. A further complication arises in federal states, where part or most of the legislation is issued by the individual states or cantons, as is the case respectively for Austria and Switzerland.

This constitutes the 4 th challenge to botanic gardens: to find the proper information sites for each country where plant collecting is considered, in order to respect the national laws of that country. Brassica, Carex, Citrus, Coffea, Erodium, Hemerocallis, Juglans, Malva, Melilotus, Morus, Platanus, Portulaca, Prunus, Quercus, Rubus, Salix, Sambucus, Sonchus, Sorghum, Vaccinium, Veronica, Vinca, and Vitis. Again, many of the potential host species and genera concern plants that are well-represented in collections of botanic gardens. However, since the origin of the infestation is within the European boundaries, where botanic gar-
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Relevant issues

Discussion

dens have a well-developed exchange of plants and seeds, the potential risks are higher. In the Netherlands, news about this emergency measure reached one botanic garden, and fortunately was shared almost immediately with the other gardens in the Dutch national network of botanic gardens (NVBT).

At that point at least one botanic garden did intend to import Citrus plants from Italy, but upon hearing from this emergency measure, decided against it just to be on the safe side. This example shows that it is imperative to be informed about such measures, in order to ensure the proper follow-up by all relevant stakeholders. A faltering communication could potentially lead to undesirable imports which may again lead to new infestations. The 5 th challenge for botanic gardens is not only to stay informed about conditions, restrictions, and changes therein of the standing phytosanitary regulation as implemented by national law, but even more challenging, to be aware of EU emergency measures, and their potential significance to each individual botanic garden.

In the past decades, new regulations in the EU pertaining to plants, and therefore to botanic gardens with their living plant collections, have increased in number. In addition, in some cases the EU has issued emergency measures on short notice to contain potential acute damage to the economy, biodiversity or health. Since the legal measures issued are relevant to all individuals and organisations, in this case within the EU, this also affects botanic gardens. Increasingly therefore, botanic gardens are facing these issues with their legal aspects, while generally no additional staff is made available, nor does the staff in most cases possess sufficient legal knowledge. A com-monly heard complaint is that when such policies are issued, these should also include increase of staff amongst the stakeholder organisations. Be that as it may, the current fact of life is that the burden of making ends meet between the currently available staff and existing workload on the one hand, and the duty to abide by the law on the other, is placed on all stakeholder organisations.

This inescapably means that botanic gardens have to reconsider their modus operandus. Yet botanic gardens do not all individually have to re-invent the wheel. The global botanic garden community is known to be a benevolent network with a strong sense of community feeling. The international seed exchange system which has existed for centuries and runs without mutual billing or assessment of gains and costs, is a good example of that. This community can and should try its best to address these challenges jointly as a community, where specific issues are addressed at the proper level where it can most efficiently be addressed, be it at the level of the individual gardens, their national networks, their international networks, or the international interdisciplinary cooperation with e.g. the international plant taxonomy community. The latter is usually addressed via the many larger botanic gardens that are part of more encompassing institutions with e.g. herbaria and or other plant research departments.

actions/responses from the botanic gardens community

The actions and responses of the botanic garden community should ensure that we are and remain fit for purpose. The alternative would be that individual botanic gardens might become side-tracked, as a result of which the many challenges, including support for the Global Strategy for Plant Conservation (GSPC), would come to rest on fewer botanic gardens.
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Discussion

The possible actions to consider are split here into the various levels, starting with the level of the individual gardens, up to the interdisciplinary level. Some actions may turn out to be easier to resolve at another level. This can happen when botanic gardens or their institutes team up to address a particular issue. The division as proposed here is therefore to some extent arbitrary, yet it can be very useful in setting the stage in our thinking. Also, this listing may be incomplete, and time will tell what other initiatives or approaches can be added.

i. the individual level

• Ensure that the data on plant species in relation to regulations, i.e. CITES, invasive aliens, etc. can be consolidated within the botanic garden, preferably within the collection administration. This may in time affect the type of software used. Timely recognition of the needs but also new technological developments may help prepare for necessary changes. Prioritise also on the implementation of the more general aspects of conventions and regulations.

• Prioritise the efforts for plant identification. It is one of the most important activities in relation to the management of a plant collection, but due to various obstacles, such as the absence of the necessary tools (keys, descriptions, etc.) is often the least practiced. Setting targets may help, if only to direct more attention and effort in this direction.

• Check the plant names against the use of synonyms This feature is extremely useful as a fast and elaborate names check. When your software cannot process the returned data file, this file will have to be processed manually, but much time is gained by the automated check.

These are all direct benefits from uploading the data to BGCI's Plant Search database.

• The garden's plant collection data, when uploaded BGCI's Plant Search database, are added to the list of taxa known to be represented in at least one botanic garden in the world. This helps BGCI to demonstrate the role that botanic gardens jointly play in the ex situ conservation of plant species, and the threatened species represented therein. This is of particular relevance to article 8 of the GSPC, which is now part of the Convention on Biological Diversity (CBD). The list which is returned to the garden by BGCI also reveals the uniqueness of individual taxa, since in a separate column the total number of gardens known to maintain that particular taxon is listed in a separate column. A "1" means to only your garden is known to maintain that taxon. Of course, not all botanic gardens of the world have uploaded their data yet, but the more gardens do so, the more accurate and reliable this uniqueness indication becomes.

• Ensure that any plant collecting is done according to the relevant national legislation, and ensure that relevant documents are archived and linked to the plants collected, to underpin their legality as part of the botanic garden plant collection. 
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Discussion produced handbooks on various issues in the past, to aid botanic gardens.

• Consider to join forces and adopt e.g the European Code of Conduct for Botanic Gardens on Invasive alien species, and consider joining the International Plant Exchange Network (IPEN), which is developed to help botanic gardens to address the requirements of the CBD.

• Consider to become member of BGCI, and thus strengthen BGCI's capacity to represent botanic gardens internationally amongst the policy-makers.

ii. the national level

The national networks of botanic gardens can play a significant role to assist their member gardens to address the many challenges.

• Ensure that the national network is known in circles of the relevant ministries of the national government. Try to achieve that relevant information regarding national legislation that implements international conventions and European regulations and directives is communicated to the network as the representative of the specific stakeholder group that botanic gardens are. This can be achieved e.g. by designating a contact person or contact group for each relevant ministry.

• Contact the ministry responsible for CITES, in order to ensure that it is clear to all member gardens for which plants permits are required, and assist in the process of acquiring these where necessary. In addition, make sure that protocols or procedures are developed and agreed with the relevant ministry to ensure timely renewal (permits expire after five years) and the procedure when new permits need to be issued. E.g., a CITES flow chart will be developed in line with the procedural views of the ministry for the Dutch network to clarify in each individual accession if a permit is required.

• Ensure close contact with the relevant ministry regarding their monitoring of the implementation of the Nagoya Protocol / its EU regulation. Ensure that the member gardens know under which conditions the NP is applicable, and how to comply in such cases.

• Ensure that the conventions and their EU regulations are discussed on a regular basis, e.g. every 2-3 years. The members can be informed about changes in the legislation if and when these occur, but in addition, it is very useful to discuss the practicalities jointly to learn from each other, and keep the issues high on the agenda of the individual members.

• Develop an overview of tools for identification (keys, floras monographs etc.) within the network, to help each garden in accessing such tools when not in the possession of that garden. The Dutch network (NVBT) is developing such a repository for its members, who jointly have far more available than the members have individually. This repository will be available for members only, to ensure that issues such as copyright are not violated.

iii. the international level

Since the issues at the international level may be addressed at regional level as well (e.g. for the EU by the European Consortium of Botanic Gardens), as well as interdisciplinary, a sharp divide of the issues between them would be very arbitrary and artificial.

• A major issue on this level is the further development of data cross-checking of plant collections with taxonomic databases, as well as CITES-and IUCN databases. In particular, a "smart search" approach is needed such as internet search engines use nowadays, to ensure that small typing errors do not result in data mismatches, but instead are recognised when they should be.
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Discussion

• The World Flora Online initiative is a hugely important and useful feature to the botanic garden community once it is up and running. The project also intends to provide keys and descriptions for the taxa listed. It would be hugely beneficial if such information would become available as soon as possible, even if the database is still in the development phase.

• Strive towards taxonomic publications to be published in open access journals rather than journals from publishers. Too often publications are not available unless paid for, or a subscription is taken, and this is a significant impediment for the smaller gardens or those with otherwise very limited budgets. It is a positive development that the EU recommends to its Member States that there should be open access to publications resulting from publicly funded research as soon as possible.

• Encouragement of the policy-makers to also include a more specific communication mechanism to contact the relevant stakeholder-groups more directly. Current policies tend to assume too much that stakeholders will be informed somehow, but in practice, this is not always the case, and in particular with important EU emergency measures, such communication seems to depend more on chance than on well-organised communication.

• Better access to relevant publications to a wider audience of stakeholders.

Too often important publications are published in journals with copyright restrictions. In addition, quite often such journals are too expensive for the smaller botanic gardens with only small budgets. E.g. the ambition of the Dutch government is that in November 2018 60 percent of the scientific publications are published in open access journals, to increase to 100 percent in 2024. This is strongly supported by the Association of Dutch Universities.

• When topical manuals, handbooks or guidelines are developed, these would benefit from a stronger focus on the practical implementation, since it is the practicalities that botanic gardens have to deal with. Especially in relation with the CBD and the Nagoya Protocol, the publications have been rather vague in this respect.

Botanic gardens are facing an ever-growing number of regulations, their documents and lists, the latter often being augmented irregularly. Individually, botanic gardens in general are facing an increasing administrative and legal challenge in order to secure the obligatory, often detailed, requirements.

This would require dedicated staff that handles the legal obligations by turning these into the proper procedures and documentation within the existing garden administration. Some botanic gardens, mostly the large gardens with many staff members, actually do have such dedicated staff. For the smaller botanic gardens, and without opportunities to hire additional staff, the increasing legal obligations will only add to the weight of the existing overhead. As an overall conclusion to the growing demands, it seems clear that networking more strongly is the obvious solution for botanic gardens in order to cope with such increasing demands and expectations. Networking can provide the structural backbone for more and more detailed communication about all relevant issues that affect botanic gardens today. Such issues could be better handled by the existing networks of botanic gardens, ideally with staff formally allocated to dedicate sufficient time to keep up with the number of relevant regulations and the expanding scope of each regulation.

Such dedicated staff could turn the many challenges from regulations into practical approaches for implementation that each member garden can incorporate into the daily routine. Some national networks of botanic gardens in Europe are already well-developed and up to the challenge, but other networks are still developing their modus operandus, while yet other networks are still in the process of establishment.
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Discussion

Other approaches, e.g. emanating from the European Consortium of Botanic Gardens, might be necessary to deal with the current non-level playing field of national networks of botanic gardens in Europe.

Botanic gardens can be users and are suppliers of plant genetic material and it is therefore vital that they are aware of the new ABS framework being developed at both the EU and national level. This new framework is likely to have significant implications for botanic gardens and the way they work in the future. 
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Photo The Regulations establish two checkpoints:

• On receipt of funding for utilisation projects 
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Botanic gardens acquire, use and exchange plants for a range of scientific, conservation, economic and cultural purposes. In these activities, it is important that botanic gardens comply with national laws and observe the terms under which the genetic resources in their collections have been provided. With the entry into force of the Nagoya Protocol, there is greater pressure on botanic gardens to monitor the use 1 of materials in their collection.

A global survey of botanic gardens was conducted in 2012 by Botanic Gardens Conservation International (BGCI) and the American Public Gardens Association (APGA) to assess awareness of access and benefit-sharing issues and potential preparedness for Nagoya Protocol requirements. Representatives of 222 gardens from 46 countries responded. Results indicated that many respondents were not yet familiar with access and benefit-sharing or the Nagoya Protocol. Exchange of plant material was common, but many gardens did not track transfers to third parties, use material transfer agreements, or link permits or restrictions to collection records. The survey demonstrated the need for capacity-building initiatives and practical tools to enable gardens and their networks to understand access and benefit-sharing, comply with new legislation, build trust and safeguard their role in conservation (Davis et al.., 2015).

In response to the survey, BGCI in partnership with the Royal Botanic Gardens, Kew, and with the financial support of the Japan Biodiversity Fund, has developed a set of ABS self-learning modules. The modules take a step-by-step approach, with a module covering each of the following elements:

• • Williams China

• Sharrock Suzanne

Case study: developing an AbS toolkit at the Royal botanic Gardens, Kew 
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Bonn Guidelines as well as that of national legislation in countries as diverse as India and Australia.

As well as influencing international and national legislation and policy on genetic resources, Kew's ABS policy has also been a vital tool for working transparently with partners and stakeholders. Kew's current Policy on ABS (Kew's Policy on ABS) was approved by the Director and Board of Trustees and has been effective since December 2004. Kew's policy is designed to ensure that all material brought into Kew (either collected on fieldwork, or from other institutions and individuals) has been legally acquired on mutually agreed terms, that it is used and supplied by Kew on terms and conditions consistent with those under which it was acquired, and that benefits arising from the use of genetic resources by Kew are shared fairly and equitably as agreed with partners in the country of origin of the material.

In order to implement the ABS Policy Kew has, over the years, developed and put in place a suite of practical measures and tools so that staff are supported and given the tools to ensure that material in the collections is used according to terms and conditions under which it was acquired. This institutional ABS Toolkit (submitted to the CBD Secretariat by the EU as an information document: www.cbd.int/abs/submissions/icnp-3/EU- Kew-letter.pdf) governs the way Kew manages its plant collections, addresses issues related to Access and Benefit Sharing (ABS) under the Convention on Biological Diversity and national legislation, keeps track of Kew's bilateral contracts and obligations, and supports Kew's vital conservation partnerships.

this toolkit includes:

• kew's policy on abs (www.kew.org/sites/default/files/ABSPolicy.pdf) that includes a commercialisation policy. The policy was written in 1993 and revised in 2004.

• a dedicated cbd unit (currently 1 full time member of staff) working with a wider cross-departmental group of approximately 20 scientist and horticulturalist to develop and update Kew's policies, processes and model agreements, in line with ABS regulations and institutional requirements.

• an interactive internet-based staff guide on abs setting out best practice for collecting, use and supply of genetic resources, links to documents and policies, and up to date guidelines for staff working with Traditional Knowledge (TK) and Indigenous and Local Communities (ILCs).

• a cross-departmental 'overseas fieldwork committee' (OFC) which is responsible for monitoring all overseas fieldwork collecting trips by Kew staff (approximately 60 overseas collecting trips per year). The team is comprised of staff representatives in all departments and corresponds through email. The procedure for planning overseas fieldwork ensures that national laws and legislation are followed, appropriate permissions from all relevant stakeholders are obtained and kept, and benefits are agreed and shared fairly. It also ensures that collections are curated appropriately afterwards, and any terms and conditions are linked to permits and terms of use. In addition the OFC ensures that staff work according to sectoral best practice standards and models that a record is kept of the countries in which Kew is working, and that they are working safely following government safety advice.

• a suite of template agreements . 
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derstanding (for institutional partners) to outline the terms of long term collaborative projects with partners institutions (in 2015 there are over 70 active agreements). In addition Kew has developed a standard set of Material Supply Agreements for different types of material, and a donation letter to ensure that material donated to Kew has been legally collected and transferred, and that any additional terms of use are recorded.

• policies for visiting researchers in all departments ensure that the hundreds of scientists, students consulting the collections each year are aware of terms under which this material can be used. Kew has also developed policies for DNA data, images and information harvesting (https://www.kew.

org/science/data-and-resources/science-terms-and-conditions).

• staff training and awareness-raising sessions . The CBD Unit offers a daylong session to all Kew staff to outline Kew's policies and best practice guidance. The course runs at least once per year and is attended by over 30 staff per session.

Kew's existing records management systems have been adapted and amended to ensure that they keep track of key ABS information:

• PIC/MAT documents (agreements, permits, certificates of compliance)

• the date of legal extraction of the material from the country of origin

• the country of origin and the provider of the material Kew worked with partners and others in the botanic garden sector to come up with a sector approved approach and to review and upgrade procedures in all departments in the following areas:

• Ensure that all new accessions are collected or transferred to Kew legally, according to the national law of the provider country.

• Record the date of accession into Kew, and also, where possible, the date of legal extraction of the genetic resource from the country of origin.

Case study: developing an AbS toolkit at the Royal botanic Gardens, Kew 
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Case study: developing an AbS toolkit at the Royal botanic Gardens, Kew

• Review databases in all departments to ensure that they have fields for this information and that they are secure from tampering and have a clear audit trail for any changes made.

• Review staff procedure in all departments to ensure that material is always used and supplied in line with terms and conditions under which it was acquired.

• Develop and review our ABS policy and specifically Model Supply Agreements. Ensure agreements with third parties clarify that material is being supplied on non-commercial terms only and that if a change of use is intended they need to inform us so that new PIC and MAT can be negotiated with the Provider.

Conclusion

Since the entry into force of the Nagoya Protocol and in particu- 
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Abstract

A full inventory of plant life is vital if many threatened species are to be protected and if their full potential is to be realized before many of these species, and the possibilities they offer, become extinct.

In 2010, the updated Global Strategy for Plant Conservation (GSPC) of the U.N. 

Convention on Biological
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World Flora Online 

Contacts

Toutes les institutions intéressées sont cordialement invitées à participer à ce projet collaboratif. Les personnes de contact sont Peter Wyse Jackson (peter.wysejackson@mobot.org) et Pierre-André Loizeau (pierre-andre.loizeau@ ville-ge.ch.), co-présidents de la WFO. 
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Introduction

This is a worldwide phenomenon and it has been so for centuries. So many data, but still, how do we use those precious information? How do we share this knowledge in order to improve nature conservation?

This is why, every data collector, professional or skilled observer, have been developing solutions to store all their information in one place. It all began in the 1980ies, together with computer development, and in the 1990ies with the World Wide Web. Since the beginning of the new century, public organisations and associations, created big databases, collecting all the information on biodiversity. In an attempt for all to speak the same language, and to use the same informatics codes, data are now more homogeneous and, as a consequence more useful. The Museum (MNHN), is one of those public organisations, which works on data compilation and dissemination at the national level. Thus, the MNHN was mandated by the French Ministry of Environment for this task. 
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Convention, environmental knowledge must be made available to the greatest number of people.

Indeed the State, through the SINP, ensures the design, animation and assessment, at the regional and national levels, while the Museum (UMS2006/ MNHN) ensures the scientific responsibility of the inventories led within this framework.

national repositories (taxref, habref)

The prerequisite to manage and disseminate biodiversity knowledge is the use of standards to speak a common language. Those standards are then used to produce robust data through a formalised process.

Here is an overview of those national standards:

• taxonomic repository TAXREF,

• laws and regulation, in conjunction with TAXREF,

• Habitats repository HABREF.

TAXREF is the keystone of the species information system. It lists valid scientific names and their synonyms, reflecting the taxonomic knowledge HABREF is a national repository comprising the official reference versions of the typologies of habitats or vegetation covering marine and/or continental environments in France (metropolitan and overseas territories) [START_REF] Gaudillat | HABREF v2.0, référentiel des typologies d'habitats et de végétation pour la France. Guide méthodologique[END_REF]. It includes 19 typologies representing 18,600 units (habitat types)

and comprised correspondences (~16,000) and connections between habitats and species (20,000).

The legal protection and the regulation of wildlife species and natural areas, is one of the cornerstones of the policy of biodiversity conservation.

'Laws and regulation', concerns both species (associated regulations) and natural or protected areas (National parks or reserves, Natura 2000 areas, Natural Areas of Ecological Fauna and Flora Interest…). Concerning natural or regulated areas, the platform provides mainly descriptive data such as site name, date of creation, renewal or modification, region(s), official text, fauna-flora-habitat data, and geographical information (GIS layers).

Concerning species status, for instance, the number of texts and the taxonomic shift between these texts and scientific expertise make them difficult to use. The Museum (UMS2006/MNHN) produced tables of species in conjunction with the national taxonomic repository TAXREF that can be used by policy makers.

data collection and dissemination

In 2015, the national "Flora" data in the INPN have reached nearly 30 million (species occurrence data). Data processing is currently underway, this is why this number might actually evolve. Those occurrence data mainly concerns Vascular plants.

Distribution across the French mainland and Corsica, is available for more than 7,000 floristic species, and is updated as often as possible. This digital atlas of species per department is called the Atlas of the Departmental Biodiversity and Marine Sectors (ABDSM) [START_REF] Haffner | Atlas de la biodiversité départementale et des secteurs marins[END_REF]. The department was chosen, as a relevant administrative entity which has the advantage of being a rather thin inventory unit to provide an acceptable level of biogeographical information on species distribution but requires an effort on data acquisition sufficiently reduced to consider frequent updates. Collections are a significant source of data, collected throughout centuries, they sometimes become a tool, which helps us to understand the evolution in plant distribution, or to establish links between human activities and species decline.

The Museum of Natural History preserves the national Herbarium, with around 8 million specimens from all over the world. Some of the specimens hosted in Paris are or will be part of the information available on the INPN.

Participatory sciences are now spreading and are of a great help to monitor ordinary biodiversity, through national inventories. There are three ongoing projects at the Museum, concerning this subject, which will soon be part of the INPN:

• "Vigie Flore" and "Sauvages de ma rue", held together with the French association Tela Botanica. Citizens can be involved in those projects, and increase information on common and urban vascular plants.

• "Les Herbonautes", which is a digital herbarium. Skilled observers can fill the gaps from the Paris herbarium missing information.

Besides clustering data in one place, the INPN, is a tool for biodiversity 
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Biodiversity is also assessed at the Botanical Garden from Paris.

The Natural Heritage Department from the Museum (UMS2006/MNHN) defined an Ecological Quality Index (IQE, Indicateur de Qualité Ecologique) for site management [START_REF] Delzons | L'IQE: un indicateur de biodiversité multi-usage pour les sites aménagés ou à aménager[END_REF]. This Environmental Quality Index is a standardised assessment tool based on a six day inventory of biodiversity. It aims to provide information on three key aspects of biodiversity, i) diversity, ii) wildlife and natural heritage value and iii) ecological functionality, and to propose management measures to preserve biodiversity. In order to create this indicator, inventories were conducted on 29 sites over a four-year period, and compared with published literature and expert knowledge. This approach uses composite indicators and is continually evolving thanks to experience feedbacks and a community of practice created for the purpose.

The IQE was similarly conducted inside the Botanical Garden in 2014. We are currently working together with the managers of the garden in order to help this nature to grow, and to inform our visitors, without disturbing their habits or this historic place. [START_REF] Bensettiti | Résultats de l'évaluation de l'état de conservation des habitats et des espèces dans le cadre de la directive Habitats-Faune-Flore en France[END_REF].

define inventory needs and help environmental policy decision making process

Finally, with 30 Million occurrence data on flora, the completion of national survey data layers will help define inventory needs and fill knowledge gaps.

Moreover, numbers of analyses can be done thanks to those available information, and can improve or guide environmental policy:

• studies on the evolution in plant diversity or distribution. This evolution can be compared to data on climate change, land use evolution, anthropic pressures…,

• studies on the evolution of flora hotspots,

• improvement of conservation planning, using flora atlases,

• update knowledge gaps on natural areas, related to the national Strategy of Creation of Protected Areas (SCAP). also the need for their protection has changed. Today some among them actually do not need a protection anymore while others, mostly medicinal plants, are more and more endangered, especially due to returning back to natural way of living. To the visitors of our botanic garden we like to point out their often forgotten role in order to broaden the awareness about the importance of ethnobotany also in our home area. Among the plants used for various purposes in the past definitely Ruscus aculeatus L. is worth mentioning. It was used for funerary wreaths, brooms, in Istria it was put onto the barrels filled with water, as the plant layer prevented water from splashing over the barrel edge. Common ivy was used for making Easter bundles, and for making decorative wreaths in churches. It was also used for ceremonial purposes, which today still can be seen during the ceremony of warding off the winter by "laufarji" in Cerklje, where one among them is wearing clothes made of ivy. Lycopodium clavatum L. was once used as a broom for cleaning the ovens before bread baking or for filtering the milk in the mountains. Tufts of different ferns were hanged in the stables to catch flies. Dogwood (Cornus mas L.) has a very hard wood and for this reason it was used as teeth for hayrakes. Also the hop-hornbeam (Ostrya carpinifolia Scop.) has a very hard wood and was used for making wooden hammers for wood-chopping or for central parts of the wooden wheels. The bushes of Euonymus europaeus L. were often present between the fields and in times of hand-seeding for convenience their shoots were used for marking the already seeded areas. However the most commonly used plant was the common hazel (Corylus avellana L.). Its fruits represented food, sticks from its shrubs were used as basket harnesses. Kids were using hazel for making bows and dogwood for making arrows.

Outcomes and perspectives

Among medicinal plants nowadays already almost forgotten species Inula hirta L. should be mentioned. Once it was so important in popular medicine that it was given even a popular scientific name Astra montana. According to tradition it was able to heal everything even snake bites. AD) also wrote about plants (Jones, 1966). Later on, knowledge of plants was passed on through monasteries from antiquity into the Middle-Ages, and then into cities and newly formed universities. [START_REF] Mathioli | Commentarii in libros sex Pedacii Dioscoridis Anazarbei de materia medica 956[END_REF], [START_REF] Clusius | Rariorum aliquot Stirpium per Pannonian Austriam vicinas & vicinians[END_REF], brothers [START_REF] Bauhin | Phytopinax, seu, Enumeratio plantarum[END_REF], and much later Linnaeus (1753), who is considered the founder of ethnobotany, thus wrote about plants. The latter's Expedition to Lapland is especially famous, as it is considered the pioneering work of ethnobotany [START_REF] Cox | The Unfinished Journey of Carl Linnaeus[END_REF]. Botanic gardens also began paying attention to ethnobotany, thus bringing the world of plants even closer to the people (Balick & Cox, 1996a, b).

In the territory of present-day Slovenia, the first to start studying botany was a physician for the miners of Idrija -Scopoli. In 1760 and 1772, he published his works -Flora Carniolica [START_REF] Petkovšek | Scopoli, njegovo življenje in delo v slovenskem prostoru[END_REF]. Hacquet, who also studied alpine flora, came to Idrija because of Scopoli [START_REF] Hacquet | Plantae Alpinae Carniolicae / collegit et descripsit Balth[END_REF][START_REF] Praprotnik | Balthasar Hacquet (1739 ali 1740-1815). Ob 200-letnici smrti naravoslovca Balthasarja Hacqueta[END_REF]Praprotnik, , 2015)). He was followed by other researchers, who, in addition to botany, also wrote about the use of plants for different purposes.

Pharmacists gathered plants and made tinctures out of them. Among them was also Freyer, the first curator of the Provincial Museum [START_REF] Predin | O življenju in delu Henrika Freyerja. Slovenski farmacevti v naravoslovju. Zbornik referatov s simpozija ob 200 letnici rojstva Henrika Freyerja[END_REF].

Hladnik, the founder of the Botanic Garden, also wrote about the use of plants (Voss, 1884[START_REF] Voss | Versuch einer Geschichte der Botanik in Krain (1754-1883)[END_REF][START_REF] Praprotnik | Franc Hladnik and his botanic work[END_REF], whereas his student, Andrej Fleischmann, studied the use of plants extensively (Voss, 1884[START_REF] Voss | Versuch einer Geschichte der Botanik in Krain (1754-1883)[END_REF]Praprotnik 1993Praprotnik , 2015)). The latter wrote about the healing power of downy elecampane (Inula hirta), locally known as Astra montana, which cures all diseases, even snake bites (Praprotnik, 1993).

As in days past, interest in use of plants is today quite high [START_REF] Lewington | Plants for people[END_REF][START_REF] Schultes | Ethnobotany. Evolution of discipline[END_REF]Balick & Cox, 1996 
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Photo credit : Lycopodium clavatum L. using with the equipmet for cleaning the oven before puting bread inside, Jože Bavcon becomes too dense. We therefore most often find it on forest edges, and even more frequently on meadows or on once-mowed grass meadows. The plant prefers acidic soil, and can often be found near common heather (Calluna vulgaris Salisb.). The plant is very flexible and can be simply pulled out of the ground with a single pull. It is sparsely rooted, as it most often covers weak grass turf or dead leaves. Because of these very characteristics and its evergreen nature, we can still find it during late autumn and winter, as long as there is no snow. This may have contributed to its use. In autumn, when people were raking leaves for bedding, the plant kept getting stuck on the rakes. The use of plants was just a step away. In the western part of Slovenia, primarily in hilly regions, houses were equipped with tiled farmhouse stoves that were used for baking bread, drying fruit, walnuts, and, of course, resting on top of them during winter evenings. To prepare the stoves for baking, they had to be heated first and then swept. This was done with a simple broom that was locally known as uadla or pometovnca. They fastened the ground pine into a wrought-iron hook attached to a wooden handle. Gathered in a bunch, it was a very good broom with no immediate fire risk.

If there was no ground pine, they used other plants (various species of fern, among them also eagle fern -Pteridium aquilinum (L.) Kuhn). Eagle fern was mowed during autumn on meadows or in forests, and used as protection against snow for hayracks for storing hay. During spring, it was then used for bedding. In one region of Slovenia (White Carniola), some forests were called steljniki (literally, bedding forest), as the ferns mowed each year in these forests were used for bedding.

Common hazel (Corylus avellana L.) grew everywhere as a bush where mowing was not done regularly. In Slovenia, the common hazel and the people were in constant contact. Every few years, the common hazel -which grew as a bush on forest margins -was cut down to make bundles of firewood.

They were tied together with a branch from a common hazel or traveller's joy (Clematis vitalba L.), and used as firewood, for distilling brandy, cooking in livestock cauldrons, and for drying fruit in special drying rooms. Bushes of common hazel were occasionally left in meadows for shadow or for making a simple sled, which they loaded with hay and then pulled downhill to the hayracks. During autumn, the common hazel yielded hazelnuts, which were used for preparing potica, a special type of nut roll. As common hazel branches were oftentimes bent in an arch, they were used for many things, i.e. handles. Oftentimes, they bent the branches themselves, so they grew in the desired shape. The common hazel was thus oftentimes used for hooks on ropes with which they tied the hay. The common hazel might have been an

apparent nuisance for a farmer, but was also extremely useful, and man and common hazel got along quite well with one another. During autumn, squirrels made a kind of "baskets" from hazelnuts, as they quite often gnawed on nuts only from one side. These baskets -sometimes they even had handles -were quite a fun toy for children. When a basket harness tore off, a straight two or three-year-old hazel branch was the perfect thing to make a new one.

If it tore while walking, a replacement part could be found immediately in the nearby bush, and the walk home could continue. A hazel branch had to be suitably hydrated, so it could be nicely bent when you stepped on it with a shoe and started slowly winding it around its axis. It cracked a bit along the length, but only enough so it could be split apart somewhat to complete the weave of the thinner end. If there was enough time, people gathered straight two to four-your-old hazel branches with as little side branches as possible.

These were placed in a warm spot in a barn, and after a few days, when the wood became hydrated, wrapped into new baskets. The common hazel

Results
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ETHNOBOTANY BOTANIC GARDENS SLOVENIA > Keywords vitre -as these strips were called in certain places -could begin. If the weaver was skilful, the basket was weaved so thick that not even one grain of wheat could fall out. In some places, these baskets were called zahmašni koši (literal translation: "baskets for the Mass"), as they were really only used when they want shopping in larger villages. Other baskets were for more everyday use, e.g. for hay and leaves. The latter were especially large and wide. They were also used for carrying manure. Farmers also used the common hazel to weave so-called beraČe, baskets with handles for picking up potatoes and other crops, for carrying lunch, etc. In some places, they used the common hazel to weave baskets for waggons and other uses. A late-winter bouquet on a farmhouse table always included hazel branches with male hazel catkins.

European cornel or dogwood (Cornus mas L.), as one of the harder woods in Slovenia, was always used for rake teeth. Forked boughs were used for rope hooks to tie hay stacks or loaded waggons. In Police, on the edge of Šentviška Gora Plateau, common dogwood (C. sanguinea L.) was used for bergle, which they filled with hay and then carried from higher or lower areas home to the plateau. .

In the past, traveller's joy (Clematis vitalba L.) was useful for tying things together. They made harnesses for baskets from branches of thumb thickness.

In hilly regions in the spring, with this kind of baskets they carried the soil from the lower end of the field to the top end. Traveller's joy could handle all that with ease. It was also used to tie together a thatched roof. Like the roof itself, which could last over thirty years in sunny locations, traveller's joy held the planks that were holding the straw in place all this time. Many simple fences were also tied with it. Side planks were tied to handles on waggons with traveller's joy. As a weaving material, it was used for baskets and many other things. Much of this has been lost, as access to other tying materials has become easier and primarily cheaper. The value of traveller's joy, a nature-friendly material that could ultimately be used as an extremely flammable fuel, has been forgotten. 
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Even though knowledge of plants is disappearing rapidly, Slovenia, as a very traditional society, recently still held on to quite a bit. During the 1970s and 1980s, this knowledge was still abundant. At that time, interest in such knowledge was slightly renewed, and for this reason quite a lot of it has persevered. Some of it was passed on with oral tradition, and even more is written in local books, which were written relatively late [START_REF] Prezelj | Cerkljanska skozi čas: prispevki za zgodovino Cerkljanske II / Viktor Prezelj. -Idrija : Bogataj[END_REF][START_REF] Komac | Zakladnica bovške preteklosti[END_REF][START_REF] Čemažar | Novaki, Novačani in »vaznkaš« skozi čas[END_REF][START_REF] Rihter | Velika in Gorenja vas Leskovec pri Krškem[END_REF]. A lot of them were written predominantly in the last 15 years. Almost every somewhat larger town has its own local chronicle. These, of course, vary in quality, but quite often they hold some interesting facts on the use of plants, which represents an additional impetus for research in that area. A lot of this has re-emerged due to a renewed interest in preserving old traditions [START_REF] Kuret | Praznično leto slovencev I, II. Družina[END_REF], which are oftentimes related to plants and their use. In the past, many traditions have begun to disappear, while others persevered unchanged until today [START_REF] Kuret | Praznično leto slovencev I, II. Družina[END_REF], http://www.stanjel.eu/dogajanje/etnologija/; www.rutars.net/kazalo/index2.

Discussion

htm). Various museums and societies strive to reawaken in these towns some aspects of the past. Photographs depicting traditions have been preserved, a lot is written in old works, and even more in newer ones. But the newer the work, the higher the chance that it includes mistakes, as oral tradition was passed on indirectly. Even though much of the knowledge on use of plants in the past [START_REF] Cilenšek | Naše škodljive rastline[END_REF] has been forgotten, as some authors conclude [START_REF] Ramirez | Ethnobotany and the loss of traditional knowledge in the 21st century[END_REF][START_REF] Turner | Where our women used to get the food": Cumulative effects and loss of ethnobotanical knowledge and practice; case study from coastal British Columbia[END_REF]Wyse Jackson, 2014), much of it has been preserved until today in Slovenia [START_REF] Kuret | Praznično leto slovencev I, II. Družina[END_REF]. Reason for this lies in the fact that Slovenia was a very traditional and quite a rural society. Even though many of the old traditions were abandoned or were unwanted after the Second World War due to the social system changes [START_REF] Kuret | Praznično leto slovencev I, II. Družina[END_REF] [START_REF] Balick | Traditional knowledge: Lessons from the past, lessons for the future[END_REF][START_REF] Vandebroek | Globalization and Loss of Plant Knowledge: Challenging the Paradigm[END_REF], and Slovenia is no exception. Even more so: sometimes, there is even less of this general knowledge. Nowadays, there is no more difference between the countryside and a city, since the traditional method of managing the land has more or less ended [START_REF] Bavcon | Naše rastline[END_REF]. Modern agriculture is conceptualised completely differently, causing the knowledge on primarily natural species to slowly disappear. The school system also doesn't offer such education; knowledge of plants is therefore vanishing. This is something we wish to rectify in the Botanic Garden with various activities (Bavcon, 2010;Bavcon et al., 2015).

ETHNOBOTANY BOTANIC GARDENS SLOVENIA

> Keywords People in Slovenia used plants for various purposes. Use of some was widespread, whereas others were only used in a small area (Bavcon, 2004[START_REF] Bavcon | Naše rastline[END_REF]. Plants were used for consumption [START_REF] Mlakar | O pridobivanju brezove vode[END_REF](Mlakar, , 2007a)), as medicine, as well as for making various tools and equipment [START_REF] Komac | Zakladnica bovške preteklosti[END_REF][START_REF] Dular | Zobotrebecčarobna paličica kulinaričnega obredja[END_REF]Mlakar, 2007b;[START_REF] Čemažar | Novaki, Novačani in »vaznkaš« skozi čas[END_REF]. Use of some plants is described only in oral tradition (Bavcon, 2004[START_REF] Bavcon | Naše rastline[END_REF]. Therefore 
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ETHNOBOTANY BOTANIC GARDENS SLOVENIA > Keywords Still no trace of potassium could be noted in literature and be explained.

The German, Israeli scholar in Law, Linguistics, Physics and Geology Yaakov Bentor (1961), was the first scientist that unravel the geological history of the Dead Sea. At the end of the Mesozoic times tectonic disturbances frequently occured and fault formation resulted in the sinking part of the Jordan-Arava rift, followed by a lacustrine deposition, leaving deposited sediments behind as a result of natural drainage, evaporation or other geophysical processes.

Although there is evidence found of an open sea connection in the Pliocene age based on traces of marine micro fauna in the upper tertiary Sodom formation of Mount Sodom. Later, the Jordan River filled the inland depression with fresh water that eventually turned salty and known as the Lisan Lake.

After several hundred thousand years the Lisan Lake started to shrink til its present level as Dead Sea in the late Pleistocene. According to Bentor the Lisan Lake only contributed in a very small part to the total salts content in This has most likely never changed since the late Pleistocene and give evidence that date palm growth near the shore in Ein Fehkha were planted in potassium rich soil and water environment. Date palms, like many other plant species, do have a tendency to store secondary metabolites in their seeds. This explains also the high content of potassium in the fresh seeds.

02.
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Conditions as we encounter today didn't differ very much in compare to the Essenes existence. Potash making, like today, was clearly a special skill of the Essenes and could only exist on potassium rich environment that happen to be optimal at Qumran and its vicinity.

It is remarkable that the area of Qumran has this high content, which differs very much from other location around the Dead Sea. It is known in Dead Sea scroll analysis that most people at that time weared brown clothes, except in khirbet Qumran and its vicinity.

In addition, analysis was made with ESEM on optical observation of chemicals. The 2000 year old material shows evident traces of magnesium, which gives substantive information that this material is definitely of plant origin.

Magnesium is the metal component of chlorophyll (Figure 5). In addition, the potash material of fresh date palm seeds do shows collapsed cell structures and proofs that the potash making could have taken place in the same manner as we did and presumed (see Figure 9). It could be made, like in many other places in the world, in an enclosed burning stove, but that is of course still a speculation. The principle process of potash making could not be very different, according to the similarity of the chemical analysis so far. So far we know that the Essenes used date palm seeds for food production and, in addition, also known is the use potash in an unique Essenes method of leather production. Chemical analysis of the sediment in the tannery basin at Ain Feshka at Qumran area revealed no traces of tannin, which was usually indispensable for the production of leather, but instead, calcium carbonate was found as evidence of potash use for a better quality of leather and as a proof of a completely different kind of manufacturing from that was in use elsewhere (Stegeman, 1993). In our sample is also no sodium been traced. The connection of the use of date palm seeds and potash production is so far never been seen as a correlation.

An Infra-Red microscopy analysis followed on the 2000 year old material of the inner edge of the jar and the potash samples of fresh date palm seeds to possibly match it with the results of the chemical analysis. The potash of fresh seeds were taken from two different origins. The first sample was taken from potash of the outer seed skins only and the second samples were The amphora number two of Qumran must been enclosed underneath and filled with potash and operates as a filter system as shown in Figure 10. If water washes through, the effluent will be a potassium hydroxide solvent and the residue will be potassium poor, but could be in the top of the amphora, Electricity seen as a natural phenomenon

The sun radiates the earth, and in electrical terms bombards the globe with negatively charged electrons, positively charged protons and neutrally charged neutrons. The protons are relatively large and can be thus intercepted at the outer atmosphere layers of the electrosphere, charging positively at approximately at a height of 50 kilometres. In addition protons activate the effect of photoionization in the ionosphere belt and results in a splitting of several chemical air-borne components.

Photo-ionization, where photons act on atoms, ions and molecules became activated and results in the ejection of electrons which join other electrons travelling on the solar wind to earth. The electrons are extremely small and faster in speed than protons, impacting on earth, particularly on the poles due to the effect of the earth's magnetic field.

A sun-flame outburst during a sunspot causes an intensive corona discharge with currents that reach an amperage of 20 million coulomb per second at 50.000 volts and, in addition, in an enormous ionizing of oxygen and nitrogen by electrons above the electrophori altitude and in the upper stratosphere. This results in an aurora borealis in the Northern Hemisphere and an aurora australis in the Southern Hemisphere at an approximate height in the atmosphere of between 30 and 200 km.

This natural electrical phenomenon correlates with the sunspot activity in an 11 year cycle of the sun. At a sunspot, solar winds move at a speed of 1.5 million kilometres per hour and electrons reach the earth's atmosphere about 40 hours after the corona discharge at the sun, and follow the lines of magnetic force generated by the earth's core. 
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stantly, shifting combinations of clouds in a dance as captured in the frozen moment of Image 1 [START_REF] Brekke | The northern lights, their heritage and science[END_REF].

Normally electrons pass unhindered through the electrosphere and impact on the earth, charging the earth's surface negatively. All biological life, connected to the earth or plants rooted in the soil are therefore, in principle, negatively charged, while the atmosphere is, by definition, positively charged due to proton impaction at the electrosphere altitude. The result is an electric field between earth and all its connected biological life and the atmosphere.

Near the earth's surface the field strength is approximately E=100Vm-1 up to E=300Vm-1, depending on air humidity and temperature [START_REF] Brillouin | [END_REF][START_REF] Cadet | Etude du Champ Electrique de L'Atmosphère[END_REF].

> IMAGE 1.

Aurora borealis at Kakslauttanen, Lapland (Finland) showing ionizing oxygen (Photo: author)
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Electric field pattern in the atmosphere (Source:

author)

It changes at the inversion or boundary layer, where thermals of warm and less dense air rise into cold air as a result of convection and condensation, thus producing a reversed temperature profile with a stable mass of dense cold air positioned below a lighter warm air.

At lower levels of the inversion layer, there remains the normal pattern of air warmed by solar radiation on the surface of the earth, below a steadier cold air caused by the adiabatic processes of increasing height. Above the boundary layer, however, temperature rises due to extremely low humidity and the insignificance of the impact of solar radiation.

This results in a weaker electric field strength of V=5Vm-1 with a static electric field charge of 600.000 volts at the 50 km electrosphere in the stratosphere as seen in Image 2. The increase of electric field charges is according to the measurements of Burke field data, measured with a balloon [START_REF] Burke | Large scale atmospheric electric fields, comparison with balloon data[END_REF].

At troposphere level, between the tropopause and the earth's surface, electric field strength can vary between approximately E=100Vm-1 to E=300Vm-1, but could increase significantly in thunderstorm conditions which in a flash, could exceed up to 660 million volts per second as also measured in data of Burke's field studies [START_REF] Burke | Large scale atmospheric electric fields, comparison with balloon data[END_REF]. In the vicinity of a thunderstorm, even 4 hours before lightning starts, the electric field strength can increase to a value of over 1.000 volts per metre. The impact on plant life is huge.

In nature the static electric field increases the electrical transpiration of plants. This is evident in strong local earth electric field areas during a thunderstorm discharge. A spectacular example of this can be seen in Broce-liande Forest in the Brittany region, France where old, large beech trees grow downwards as depicted in Image 3. Plants are generally shaped according in reference to the existing natural electric field, despite their genetic growth pattern and the way of growing in tree stands of just a single species or as in a forest resource of several different species, they do grow all rooted in the ground and normally erect in upward directions, which is very much in contrast to the trees as observed in Broceliande Forest.

This phenomenon of extreme twisted bendy growth of trees can be also observed in high mountain altitudes where all herbal plants and also very small shrubs grow in a fully electrical spherical cushion shape, while the lowland equivalent species grow undisrupted by electrical field charges in a flowerbed arrangement.

Normally, plant transpiration depends on temperature and humidity, strongly influenced by solar radiation. If we consider the impact of electricity,

> IMAGE 3
Broceliande Forest (Source: author)
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we may observe the increased responses of plants and the effects on growth patterns (Image 3) and heat or joule responses in the vascular system (Image

4).

All plants, except epiphytes, grow normally, rooted in the soil and are thus negatively charged. They transpire water in balance with their root uptake.

Transpiration will become unbalanced if the temperature or exposure to direct solar radiation induces a greater water loss due to transpiration, but also when nearby lightning causes an increase in the electric field, as can be observed from photographs (Image 4) of a silver or a warty birch tree (Betula pendula) in the Botanic Gardens of Delft University in the summer of 2005.

Here we can clearly see an orange discolouration as a result of caramelization of all sugars in the phloem underneath the bark. The recent scientific botanical discovery of conversion of sugar into caramel can only possibly be explained by friction in the vascular phloem system, causing extreme transpiration due to the proximity of a thunderstorm creating a massively strong electric field. Caramel can be easily detected by its characteristic smell and its chemical reaction in solution with hydrochloric acid as black flocculation [START_REF] Schweizer | Caramel en humine[END_REF].

Similar data in sapwood are obtained as a measuring tool for data-logging the transpiration of trees. This can be done with 2 steel pins that cover the whole sapwood in a radial direction at a pre-determined distance. Both steel pins are connected and charged with a high voltage. When both pins are

Plant responses on electric field charges in nature equally charged, it results in a difference in temperature. These readings can be correlated with the ions and transportation of sugar inside the vascular phloem of a living tree.

Another method of measurement is that of stem compression, causing friction in the vascular phloem system, which provides an equally accurate transpiration reading. A whole tree trunk embracement would result in the total transpiration figure for the whole tree canopy. Thus we can measure tree transpiration in a 24 hour data log system, or even extrapolate these transpiration figures for individual tree stands and even whole forests.

Rainfall interception experiments using stem compression are novel approaches for understanding the contribution of transpiration to the hydrological cycle in tree stands and forests [START_REF] Friesen | Regional vegetation water effects on satellite soil moisture estimations for West Africa[END_REF][START_REF] Friesen | Tree rainfall interception measured by stem compression[END_REF].

> IMAGE 4

Betula pendula with caramel in phloem (Photos: author)
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• Ursem Bob As well as these distinct extracted secondary metabolites as shown in graph 1, we also observed a brown discolouration of the needle tips. This brown colour is the result of a high flow extraction in a powerful field charge.

This burning of the tips can also be seen in some needles in Image 6 as a result of electro-spraying.

Plant responses on electric field charges in nature 02.
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• Ursem Bob In addition to experimental observation of needle burning, other electrospraying extractions have been conducted showing tissue variation due to high voltage exposure [START_REF] Vance | Seasonal and tissue variation in taxane concentrations of Taxus brevifolia[END_REF][START_REF] Wheeler | Effects of genetic, epigenic, and environmental factors on taxol content in Taxus brevifolia and related species[END_REF]. The secondary metabolite extraction of taxoteres via electrospraying was a discovery made at Delft, by Jan Marijnissen and Rein Roos, which focused only on the extraction or 'electric milking' itself and not on the associated natural phenomena as described in the article [START_REF] Marijnissen | Milking trees for medicines[END_REF].

These phenomena in high voltage exposure, observed in the Botanic Garden in Delft, can be seen elsewhere in nature. An example of this, is a scent of terpenes from pine trees, as a transpiration reaction of high electric air charges which occurs, in the author's observation, about 4 hours before actual lightning occurs. Another personally observed phenomenon, is the inversion of lime tree leaves, in the same time period and conditions. The reversal of lime leaves is consistent with the closing of the stomata to reduce transpiration, and manifests itself in the silver lime (Tilia tomentosa) in particular, which has leaves with a whitish waxy layer, silvery pubescent leaves underneath and a green top surface. Turning over of leaves closes the stomata almost automatically, because there is more exposure to wind, radiation and immediate reduction of humidity in the leaf surface. Stomata are normally found under the leaf, and it is a fact that humidity happens at a slightly higher rate than in a more exposed leaf surface without stomata. These observations on the silver leaf lime tree phenomenon have not been published in any scientific papers to date other than by the author.

The strength of electric field also shapes plant growth, as clearly indicated in Image 3. In normal conditions, plant follow their genetic pattern. However, they can often be disturbed and shaped by a combination of predominant Plant responses on electric field charges in nature 02.
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• Ursem Bob Naval builders in particular have, historically, used this bent wood in ship manufacturing using steam to ensure that the wood holds its curved shape.

It is interesting that in nature, the combined forces of meteorological and electric winds also cause extreme transpiration and bending.

Electric wind has its origins in earth or in biological matter which starts out as negatively charged airborne particles carried on meteorological wind or by convection becoming fully negatively charged due to friction in the air. Both effects result in a total negatively charged flow of particulate matter in the air which also drifts in full coherence on the meteorological wind. In this situation, the wind velocity accelerates to gale force and locally, extreme gusts of wind. This can be seen during forest fires, where inflammable particles, ejected by fire and heat are released. Polyphenols, in particular, found in eucalyptus trees increase wind speed, resulting in devastating conflagrations.

The same high altitude alpine plant species were studied in lowland areas at the Botanic Garden of Delft University. Plants in high altitudes are exposed to a huge increase in electrical field charge in comparison to those species growing in lowland areas. This results in a pincushion-shaped growth in high alpine areas, whereas in lowland areas, specimens of the same plant species grow in a multi directional scattering pattern. This phenomenon can be fully explained by an increase in field line density and electric charge thereafter.

> GRAPH 2

Field and diffusion charging with the number of charges acquired versus particle diameter for field strength of 0, 100, 100 and 10.000 V/cm at N i t = 10 13 s/m 3 [10 7 s/cm 3 ] and

E = 5.1 C 2 N -1 m -2 (Source: Hinds)
As can be seen in the Hinds' experiment graph, a discharge from a point results in a spherical pattern of field lines with a single fully charged 0.1 um particle diameter with 4 elementary charges or a charge (Q=6.4x10/19 Coulomb) in standard conditions, meaning field and diffusion charging according to Graph 2, and its stream line electric field of the empiric study in image 7 [START_REF] Hinds | Aerosol Technology, properties, behaviour, and measurement of airborne particles[END_REF]. The maximum charge on solid particles is reached when the self-generated field at the surface, due to the field strength in that given position, reaches the value requiring a spontaneous emission of electrons at the surface. When the number of electrons or elementary charges exceed
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this equilibrium, it results in ejection of the crowded electrons at the surface.

If, on the other hand, it fails to reach this equilibrium, electrons can still be added to the charging of a particulate.

On study of Image 7, it is an empiric fact that the indicated pattern of field lines from a spatial sphere and a field line density near a particle or any pointed object will increase in such a spatial sphere. Therefore, a plant that grows with just a single branch outside a spatial sphere pattern will face another set of its own spatial sphere pattern on the tip of this branch, as opposed to the first spatial sphere of lower positioned round shaped branches which have a strong density and another set of their own field lines at the protruding exposed branch tips.

Every single point, in this case the sharp end of a leaf tip or thorn will act like a solitary electrical discharge point. This results in higher electric transpiration than with lower branches and provides an extra stress effect. It is preferable, therefore, that plants grow according to the natural electric field pattern, become a round-shaped growth and don't follow a genetic growth pattern at the outer canopy under relatively high charged electric field conditions.

In high altitudes, which generally have a higher electric field than lowland areas, the result is a dominant growth of herbal plants in pincushion patterns. However, in lowland areas it is only clearly visible in the spherical dome-like growth of a free-standing tree group. Measurements with a handheld field strength meter at the top of a dwarf-growth pincushion plant (moss campion or cushion pink -Silene acaulis) show a reading of nearly E

=5000V/n at an altitude of approximately 2200m in the Alps.

The natural electric field charge of a single fir tree has been measured in low mist conditions to ensure a natural isolation layer just above ground level. In these conditions measurements were taken with a hand-held field strength meter at the top of a Greek fir (Abies cephalonica) which has been growing since 1932. Measurements in the Botanic Garden showed a reading of nearly E=20.000V/m consisting of pure static electricity.

Mist is in fact only drifting micro-sized droplets in the atmosphere. In low or wind-free conditions, they can be charged in the same way as nearly all This natural phenomenon is a very useful application because we can utilise fog lights positioned low on our vehicles to enhance vision in foggy or misty conditions.

The final example of plant response can be found in electric field charges in the wind dispersion of pollen and spores. Pollen is released at 17 degrees Celsius or higher as observed by the author in the Botanic Garden. Pollen releases as negative particulate in the air and drifts on the wind to the stamens of other flowers of the same species to pollinate them. Pollen drifts downwards during solar radiation but remains at the same level in al dry-weather conditions. Spores are released at the moment of maturity regardless of temperature.

That both natural dispersions show a negative charge due to friction in the air on particulates, is in fact a generic principle of nature. The uplifting electrical force on pollen or spores is in balance with the downward pull of gravity and so results in a very effective system to ensure optimal pollination or sporulation by the wind. The digressive effect on pollen and spores during drifts of solar radiation could be explained by photovoltaic effects. Solar radiation affects the pollen and spores with photons that diminish the negative charge.

If the negative charge declines due to existing electrons absorbing the photon energy, gravity takes over and pollen are forced towards the ground.

When electrons absorb photon energy they become excited and jump to the conduction band or outer surface of the pollen or spore and become free [START_REF] Becquerel | Recherches sur les effets de la radiation chimique de la lumière solaire au moyen des courants électriques[END_REF]. This results in a momentum in which pollen and spores are forced down by gravity. Near the stigma are the field lines closer together, similar to image 7, and thus become electrical attracted to stigma. Pulled on to the stigma, grounded added electrons discharge the pollen and convert it into a chemical bonding retained by the strongest physical Van Der Waals forces.

Plant electricity can be directly utilized in the earlier mentioned secondary metabolite harvesting, and applied in space engineering programmes, crop protection methods, and in a peculiar plant correlated discovery and unique application of an air purification system as the ultra-fine dust removal system which will be discussed in a separate and more detailed part hereafter.

Plant electricity applied in space engineering programmes has its origin in the electrical joule effect on the vascular system of trees and its plant transpiration by the author and the rainfall interception experiments of using stem compression as a novel approach in understanding the contribution of transpiration to the hydrological cycle in tree stands and forests by Jan

Friesen [START_REF] Friesen | Regional vegetation water effects on satellite soil moisture estimations for West Africa[END_REF]. Both combined approaches on plant electrical responses result in a novel programme of Mirjam Gerrits dissertation research (2010) at Mount Kilimanjaro and in addition the successor satellite readings on the older advanced high resolution raiometre satellite to measure tree
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The lifting of these large particles above the spiny, narrow, pointed leaves would be an unusual phenomenon in nature without electrical friction charging. Particles are normally only pulled downwards by gravity, unless due to friction, they are equally charged by pollen drift. The clear lift of particles which remain at the same height above seabuckthorn bushes whilst still drifting on the meteorological wind can only be explained by the fact that negative charging of particulates cannot suddenly become higher, but their response is due to the very pointed structure of the seabuckthorn leaves.

As shown in Image 7, a number of pointed ends contribute to a larger field effect on equally charged particles and thus facilitate a lift to a higher level until there is once again a balance with gravity. If various negative points are arranged in close proximity, the electric field will be directed upwards with an increase in the total electric field as seen in Image 9.

This image represents an empiric streamline electric effect of a fully charged 0.1µm particle with 4 elementary charges or a charge (Q = 6.4x10-19

Coulomb) in standard conditions [START_REF] Hinds | Aerosol Technology, properties, behaviour, and measurement of airborne particles[END_REF] in an enclosed setting with an equally negative field charge on both sides. Thus, it can be seen as an overall lower intensity of electric field strength, but a more enlarged field in one direction when compared with a fully charged particulate of 0.1 um in a free-ranging environment as shown in image 7.

If a number of these fields, as shown in Image 8, are formed by a cluster of thorns or distinctly pointed leaf tips in close proximity to each other, the result is a larger impact of the electrical force and this acts as an unidirectional uplifting vector. This summative effect of parallel unidirectional vectors of each spiny point or sharp leaf tip, results also in a total lift of equally The discovery of the phenomenon of electric field charge that results in the ultra fine dust reduction principle 02.

EUROGARD VII PARIS

• Ursem Bob

PLANT ELECTRICITY NATURAL PHENOMENON UTILIzATION

> Keywords

PLANTS AND ITS ELECTRICAL PHENOMENA AND RESPONSES •

particulates are captured and affixed to the conductive receptor. The reason for a positive high voltage charge is that it works together with gravity, and positive charging of particulates also creates a healthy human environment, for instance mountainous areas [START_REF] Elster | Beiträge zur Kenntnis der atmosphärischen Elektricität[END_REF], with an additional incidental of extremely low ozone production [START_REF] King | Toxicity of ozone. V. Factors affecting acute toxicity[END_REF][START_REF] Mittler | Toxicity of ozone. II. Effect of oxygen and carbon dioxide upon acute toxicity[END_REF].

A corona discharge with a positive high voltage and a micro-amperage or higher strength of current, turns nearly all various sized particles uniformly positive, except for particles of less than 10 nms in diameter. A 10 nm particle is fully charged with one elementary charge, whereas a smaller sized particle cannot keep this elementary charge because of its own Brownian movement.

All particles larger than 10 nms in diameter will become positively charged due to electron expulsion, or jump off to the conduction board or outside the surface area of the particulate. As a result positive particles drift off in ionic, molecular or particle wind from the corona discharge, following the electric field lines towards to a grounded conductive receptor. The lacking of electrons of each particulate will be added from the earth as soon as it connects the grounded conductive receptor, and thus fixate this discharging air borne particle with a chemical covalent bonding.

These particles will add electrons via the grounded or negative charged receptor and become affixed with a covalent bonding fastened by Van der Waals forces, or as electrostatic molecular interactions with a total effect by a super adhesive force. Because of conductivity, other particles can be added to earlier depositions and eventually grow into fluffy structures, remaining strongly bonded together and preventing fixed particles from rising into the air.

The principle of the Ultra Fine Dust Reduction System (UFDRS) relies very much on principles which can be observed in nature. The only difference can be found in the addition of a very small current, in the magnitude of micro-amperage. Current is lacking in static electric fields in nature. This low current can be viewed as the loss of electrons by discharge on ejecting other excited particle electrons or, as impelled by the electronic jump to the conduction board or the outset surface of particulate matter of 10 nms or more that become free.

The discovery of the phenomenon of electric field charge that results in the ultra fine dust reduction principle
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Abstract

This object corresponds to the three missions of the garden : 1) to inform the public as well as students about these unusual, fragile and threatened 
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Introduction

Regionally they also control hydrology and climate [START_REF] Mitsch | Wetlands[END_REF]. However in many developed regions peatland have been almost totally destroyed through conversion to agricultural land or peat harvesting. Switzerland is a typical example with a loss of ca. 90% of its initial raised bog surfaces, mostly between the 19 th and 20 th centuries [START_REF] Grünig | Mires and Man. Mire Conservation in a Densely Populated Country -the Swiss Experience[END_REF][START_REF] Joosten | Wise use of mires and peatlands. Background and principles including a framework for decision-making[END_REF]. For example the 400 km 2 of lowland peatlands (fens) located in the « three lakes » region (between the lakes of Neuchâtel, Biel and Morat)

have been converted to agricultural land [START_REF] Grünig | Mires and Man. Mire Conservation in a Densely Populated Country -the Swiss Experience[END_REF]. In 1987 a popular initiative aiming to protect the remaining peatlands of Switzerland -including the largest ones in the Jura Mountains -was accepted by the people.

The challenge today is to preserve the remaining peatlands and to restore damaged ones. Indeed a monitoring program has shown that even the protected bogs are on average suffering from degradation such as reduced moisture, increased nutrient load, encroachment by bushes [START_REF] Graf | Five-year changes in Swiss mire vegetation[END_REF][START_REF] Klaus | État et évolution des marais en Suisse[END_REF]). The main challenges for successful peatland recovery include restoring an appropriate hydrology, hydrochemistry, and microclimate, intro-ducing diaspores of target species and avoiding unwanted invading species (e.g. Betula, Molinia) [START_REF] Gorham | Peatland restoration: A brief assessment with special reference to Sphagnum bogs[END_REF][START_REF] Rochefort | Reintroduction of Sphagnum into harvested peatlands: Evaluation of various methods for protection against desiccation[END_REF].

Climate change and especially extreme climatic event represent a threat to the maintenance of existing peatlands [START_REF] Bragazza | A climatic threshold triggers the die-off of peat mosses during an extreme heat wave[END_REF][START_REF] Pastor | Global warming and the export of dissolved organic carbon from boreal peatlands[END_REF] as well as to their restoration (Samaritani et al. 2011[START_REF] De Jong | Climate and Peatlands[END_REF].

Climate-induced lowering of the water table is recognised as a key factor in controlling vegetation changes [START_REF] Breeuwer | Decreased summer water table depth affects peatland vegetation[END_REF], CO 2 balance [START_REF] Bubier | Peatland responses to varying interannual moisture conditions as measured by automatic CO2 chambers[END_REF], Strack et al. 2009) and peat decomposition [START_REF] Freeman | An enzymatic 'latch' on a global carbon store[END_REF].

A further challenge for the conservation and restoration of peatlands is public perception. Peatlands are often considered as useless land and their drainage and conversion to agricultural land is referred to as "improvement".

There is therefore a need to educate the general public about the roles of The bog is divided into two parts, with shallow (30-100cm) and deep (100-160cm) peat. A shallow pool was dug in the centre of each part. Around each pool the surface was divided in six slices half of which were planted (at low density) with over 30 species of mosses and vascular plants collected from bogs in the Jura Mountains and from existing collections (Table 1), and the 
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The surface of the peatbog was marked with wooden sticks every meter along perpendicular lines, to delineate ca. 100 plots of 1m 2 . The vegetation of each of these plots is monitored three times a year, in spring, mid-summer and autumn using semi-quantitative estimation of the percentage cover of each species (Londo scale) and with aerial photography done by a drone (Fig.

2).

A picture is taken from each plot at the time of each vegetation survey. Sphagnum magellanicum Brid.

Sphagnum rubellum Wilson

Sphagnum rubellum Wilson

Sphagnum squarrosum Crome* 
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After one year of development some preliminary results can already be shown, including the thermal inertia of the peatland, the resistance of the plants to the heat wave and drought of the summer 2015 and the colonisation of herbaceous plants on the bare peat surface.

. thermal inertia

The first observation is the thermal inertia of the peat body relative to the surrounding mineral soil. This was very obvious during the winter after a period of snowfall. The thickness of the snow and the duration of snow cover were measured from November to March on the peatland and on the adjacent path and meadow. The water-saturated peat body froze during the winter and the snow remained longer than on the adjacent well-drained mineral soil that heated up much faster as soon as air temperature increased (Fig. 3).

Thus once the peat body has cooled it remains colder than the surrounding land. These temperature patterns will be more precisely monitored in the future once temperature loggers are installed.

. resistance of the bog vegetation to the hot and dry summer 2015

The summer 2015 was especially hot and dry. We therefore feared that the newly planted bog vegetation would not survive such extreme conditions. 

02.

EUROGARD VII PARIS

. development of plants on open peat surfaces

We left 50% of the bog surface totally bare to study the primary colonisation by diaspores from the surrounding plants. Given the extreme climatic conditions of the summer we wondered how successful this colonisation would be. Interestingly a high number of plants germinated on the peat.

These were however mostly plants from the adjacent meadow and forest while bog plants seemed to have colonised these surfaces from vegetative lateral growth (especially clear for Vaccinium oxycoccos, fig. 6).

> FIGURE 6. 

Development of
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Abstract

This rise is a result of the increased globalisation of trade in plants and plant material, an ever-growing industry. A major issue in addressing this increasing threat is that the majority of organisms that have caused outbreaks in temperate forests were either not known to be damaging or were unknown to science before their introduction.

Most European countries utilise a process called Pest Risk Analysis (PRA) to regulate risk within trade which focuses on known threats. As a result, damaging unknown organisms ('unknowns') are often left unregulated, increasing the chances of their introduction into new countries. Botanic gardens and arboreta are in a unique position to aid in the identification of such unknowns; within their collections they play host to expatriate plants that can act as sentinels for these potentially invasive and damaging organisms. 

INVASIVE PESTS AND DISEASES CAN HAVE A DEVASTATING

IMPACT ON PLANT LIFE AND THEIR ASSOCIATED ECOSYSTEMS.

IN RECENT YEARS, THE wORLD HAS SEEN A SHARP RISE IN THE NUMBER OF THESE HARMFUL INVASIVE ORGANISMS wHICH CAUSE LARGE SCALE ENVIRONMENTAL AND

ECONOMIC DAMAGE.
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Introduction

They are particularly worrying for botanic gardens and arboreta that care for extensive collections of diverse, valuable and rare plant species. This threat is ever-growing, largely as a result of the globalisation of trade in plants and plant material, used by unwanted organisms to hitchhike into a new region (Aukema et al., 2011, Tomoshevich et al., 2013). This concern is amplified by issues surrounding the prediction of future threats. The majority of temperate forest pests and diseases in recent years were either not known to be damaging or were unknown to science before outbreaks (Kenis et al., 2011). This is because invasive organisms are often not considered significant pests in their native region, largely due to evolved resistance by natural host species and population control by natural enemies.

In order to manage threats, countries need to know of their existence. Pest Risk Analysis (PRA) is used by many European countries to regulate risk within trade; it is used to decide if an organism should be recognised as a pest of concern and subsequently regulated. It also aids decision-making regarding the strength of any phytosanitary measures (Baker et al., 2009). However, PRA is reliant on known organisms with sufficient levels of information available.

Therefore, it leaves many organisms unregulated and able to move into a new region freely; e.g. the 'unknowns' or organisms lacking enough information to complete PRAs. Sentinel plants offer a unique opportunity to address this issue.

Monitoring plants maintained outside of their natural ranges, so-called plant sentinels, that are exposed to pests and diseases in their adopted region can help to detect potential future threats [START_REF] Britton | A new approach to stopping the spread of invasive insects and pathogens: early detection and rapid response via a global network of sentinel plantings[END_REF]. In this way damaging organisms can be initially identified which can guide research to determine if they pose a significant threat to plant species in native regions. In turn, sentinels can also be used to collect information in order to address knowledge gaps for organisms suspected to be potential threats to

INVASIVE ALIEN PESTS AND DISEASES OF PLANTS HAVE DEVASTATING ENVIRONMENTAL, ECONOMIC AND SOCIO-CULTURAL EFFECTS AND THUS ARE A PROMINENT CONCERN OF INDUSTRIES, THE PUBLIC

AND GOVERNMENTS AROUND THE wORLD.
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Sentinel plants 

Sentinel plants

Botanic gardens and arboreta

The International Plant Sentinel Network
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plant health (e.g. for PRAs). Studying invasive species in their natural regions, or where they have already been introduced, can be used to increase our understanding of the pest including life history and interactions with natural predators, e.g. potential biological controls. Importantly, using plant sentinel within these regions can help identify further pest-host associations, categorise and describe the type of damage they cause and the susceptibility of plant species. All of this information is vital for assessing the risk an organism poses, particularly for PRAs. In addition, information can be used in the creation of robust eradication, containment or, preferably, prevention management programmes.

There are over 2,500 botanic gardens and arboreta globally, playing host to an estimated 30-40% of known plant species (Kramer and Hird, 2011). Importantly for plant sentinel research, gardens contain exotic plant species from countries around the world. This presents a significant opportunity to carry out sentinel research on a large and global scale.

In return, contributing gardens receive significant benefits for their role The International Plant Sentinel Network
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used to promote awareness and train and support staff in the areas of plant health, identification and biosecurity. The IPSN website (www.plantsentinel.

org) includes various resource materials from comprehensive guides to pest and disease identification and surveying tools to good biosecurity practise guides, examples of best practise and posters. It also provides links to forums and external databases, resources and information.

All IPSN materials have been developed in collaboration with leading diagnostic scientists alongside botanic garden staff. This includes the Yorkshire Arboretum (UK), the Core Facility Botanical Garden at the University of Vienna (Austria), the Royal Botanic Gardens, Kew (UK), the Royal Botanic Gardens Edinburgh (UK) and Botanischer Garten der Universitat Potsdam (Germany).

As part of its role in providing training, the IPSN runs workshops in order to provide on the ground training for garden staff. These workshops are also a great opportunity for participants to network with individuals working within horticulture, plant health and government organisations, from within their country and further afield. So far workshops have been held at Shenzhen Fairy Lake Botanical Gardens (China), Huntington Botanical Gardens (U.S.), Royal Botanic Gardens, Kew (UK) and the Yorkshire Arboretum (UK).

All hosting gardens have experience in the area of plant health from surveying to identification and were able to share examples of best practises with attendees.

A global network

The IPSN is funded through EUPHRESCO, an ERA-NET project; the UK's participation is led by Fera and funded by the Department for Environment, The future
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The IPSN has been running for nearly 3 years, and is soon to start the next phase of its development; using the network to provide meaningful data to plant health regulators. This information will be used to prevent and/or mitigate the impact of pest and disease outbreaks, to help conserve plant species around the world. The IPSN will facilitate and coordinate research projects as well as continue to provide support, guidance and training.

Currently, in collaboration with CABI, the IPSN is in the pilot phase of developing an online reporting system and front-facing database. CABI are a not-for-profit research and publishing organisation that has much experience in this area having previously developed various databases. It is hoped this new reporting system will simplify and ease data collection and will provide data storage for results. This will help garden staff to manage their surveying work and track the progress of any damage.

The IPSN is working to create a viable and robust network that meets the needs of its key stakeholders; botanic gardens, arboreta, National Plant Protection Organisations, Regional Plant Protection Organisations and plant health scientists. It is hoped the network will become an established and important tool that will be championed by these stakeholders and supported by BGCI. 
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Abstract

Up to 2014, a number of 202 species of collection escapes has been observed, which amounts to 2,5% of the taxa in open air collections. Of these, 57 species have not been reported before as a neophyte in Belgium. Some neophytes with invasive tendencies appear to come from outside sources rather than from the plants in the collections. A recent spreading of several thermophilic species has also been observed, some of which subsist long after the species have disappeared from the collections. Most of the escapes are ephemeral but some display strong invasive behaviour. The botanic collections seem to favour the appearance of escapes in some cases, such as the co-occurrence of both sexes of dioecious plants, and also by the presence of cultivated native species coming from colder areas than the local representatives. The hybridization and back-crossing of cultivated taxa with native species is an ongoing process which appears to occur simultaneously both in the botanic garden and on outside locations. 

A MONITORING PROGRAMME OF
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GARDEN ESCAPES BOTANIC GARDEN SURVEY NEOPHYTES INVASIVE
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Introduction

Some of the cultivated species are able to escape from cultivation and become established or naturalized; they are called garden escapes. In order to minimize the risks of invasive garden escapes, codes of conducts for horticulture have been developed in several countries [START_REF] Heywood | Code of Conduct on Horticulture and Invasive Alien Plants[END_REF].

However, several invasive species have originated from collections of botanic gardens, which have been reported as biased towards invasive species (Hulme 2011). That is the reason why voluntary codes of conduct on invasive alien species have also been developed for botanic gardens and arboreta in different parts of the world (e.g. Heywood & Sharrock 2013; http://www.centerforplantconservation.org/invasives/DownloadPDF/bga.pdf). One of the recommendations included in these documents is to carry out a monitoring of the escapes from the collections (called collection escapes) on the garden site.

This can yield valuable information about the invasive potential of species in a certain area and climate, which may especially be useful as many of the species are not (yet) available in commerce. The importance for alien plant research of listing the species naturalizing in botanic gardens was already stressed in the 19th century by [START_REF] Martins | Des espèces exotiques naturalisées spontanément dans le Jardin des Plantes de Montpellier[END_REF] and by [START_REF] Devos | Les plantes naturalisées ou introduites en Belgique[END_REF].

For these reasons a programme was started for the monitoring of collection escapes in the Botanic Garden Meise, with the aim to evaluate the invasive potential of plant species in the collections and to prevent them from spreading in-and outside the garden. 

THE MAIN SOURCE FOR ALIEN INVASIVE
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The Botanic Garden Meise (formerly called National Botanic Garden of Belgium) is located at a distance of about 10 km to the north of Brussels. It 
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tat type H7220) [START_REF] Oosterlynck | Kalktufbronnen in Vlaanderen: mythe of werkelijkheid?[END_REF]. Several studies have been made on the (sub)spontaneous flora of the domain, including plants but also lichens, fungi, myxomycetes and other organisms [START_REF] Hoste | The spontaneous flora of the National Botanic Garden of Belgium[END_REF].

For the vascular plants, a nine-year vegetation survey was carried out from 2002 to 2010. During that first survey period, all subunits of the domain (called sectors) were visited at least twice, once in spring and once in summer or in early autumn, and a list of species was made for each sector.

In a second phase, from 2012 on, all plant species are again recorded by sector, following a schedule aiming at visiting each sector within 5 years. Moreover, a systematic monitoring of the escaped neophytes is done, and several parameters are noted in order to characterize their invasive potential: the number of plants, their age, their distance from the mother plants in collection, and the habitat type where they are found. Several species traits will be considered for further analysis, such as the means of dispersal, the type of propagation and the original geographical range.

The first survey revealed the presence of 586 (sub)spontaneous species of vascular plants in the domain, of which 156 species (26%) were neophytes that had probably escaped from the collections (Ronse 2011a). Of these, 38 species were recorded for the first time as a neophyte in Belgium (Ronse 2011b). The ongoing monitoring of the second phase has already resulted in a further increasing number of species that have been found escaping outside the collections, as more sectors are visited. From 2012 to 2014, 64 new plant species were recorded, of which 46 (72%) are collection escapes: the proportion of escapes in the new discovered species has strongly increased in the second phase. This brings the (provisional) total number of escaped species in Meise to 202, of which 57 have not been reported before as a neophyte in Belgium (Verloove 2006a).

However, it is not always easy to distinguish between species that have escaped from the collections and neophytes that have spread from outside sources. One of these examples is Duchesnea indica (Andrews) Teschem. (Rosaceae), a creeping plant that is called Indian strawberry or Mock strawberry.

In the domain a steady expansion of the species has been observed between 2002 and 2014. This is shown in table 1, which displays the number of sectors in which this species was found per year (as averaged over time periods of 1or 2 years), as well as the number of sectors per year in which the species was first recorded (new occurrences per year). 

2002-2003

Average n° of sectors/year
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The latter shows clearly that a very strong increase of the species has been This should not surprise, as the species is naturalized in parts of the United States, and in scattered locations of Europe, Asia, Africa, Australia, and various oceanic islands (https://en.wikipedia.org/wiki/Nothoscordum), even if the species was not known as a neophyte in Belgium (Verloove 2006a).
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Another escape displaying invasive tendencies is Juglans mandshurica Maxim. (Juglandaceae), a species of walnut that is very hardy. Seedlings of this species are found in several sectors of the domain, and we assume that the nuts may be disseminated by birds. The seedlings often remain unspotted as they grow in the woody areas, which are not regularly weeded, and as they look much like J. regia, a cultivated tree that is increasingly found naturalized in the northern part of Belgium (Verloove 2006b). A few of the seedlings in the domain have become mature trees that are reproducing. J. mandshurica is mentioned as introduced and potentially invasive in Central Russia by the EPPO Global Database (https://gd.eppo.int/taxon/IUGMN), and the related Japanese species J. ailantifolia Carr., that is also known as J. mandshurica var.

sachalinensis, shows invasive behaviour in some areas of New Zealand (http:// whangareiflora.weebly.com/invasive-plants.html).

Some escapes in Meise have been found surviving long after the mother plants in the collections have disappeared. This is the case for Mentha pulegium L., a mint species that is a very rare native species in Belgium; recently some new sites have been discovered, where the species is probably present as a neophyte [START_REF] Ronse | Drie nieuwe groeiplaatsen van Mentha pulegium (polei) in België[END_REF]. It has been cultivated in the botanic garden from 1987 to 1991 and then died, but it is increasingly found in lawns in the domain. A second example of escapes surviving the mother plants is the thermophilic Ranunculus parviflorus L., which has been cultivated between 1974 and 1992, and then disappeared from the collections; it is now increasingly found as a weed in disturbed or weeded parts (Ronse 2011c).

A special case of neophytes that are not strictly speaking collection escapes are hitch-hiking weeds that are introduced in botanical collections together with cultivated plants, and that can spread from there. One such example in Meise is Euphorbia humifusa Willd., a small annual spurge from south-eastern Asia that has naturalized in several parts of Europe and south-western Asia. It is known to have grown around 1900 in the systematic garden at the former Botanic Garden location in Brussels, from where it has been brought

to Meise together with the collections (Ronse 2011d). It has been rapidly

increasing since 2010, and maybe the recent increase of this thermophilic species has also been triggered by global warming, as is also suspected for Mentha pulegium and for Ranunculus parviflorus.

The provisory results of the monitoring of escapes have allowed us to identify some mechanisms going on in botanic gardens that seem to favour the escape of cultivated species. The first concerns dioecious (tree) species, of which plants of both sexes are present in each other's vicinity in botanic gardens, whereas this is not so often the case in private gardens or parks.

This means that in botanic gardens they produce seedlings that are often not found elsewhere. One example of this is Cercidiphyllum japonicum Siebold & Zucc. (Cercidiphyllaceae), a tree from eastern Asia that is frequently grown in European parks but that had not been recorded as a neophyte in Belgium yet (Verloove 2006a). In Meise many tens of seedlings grow in several locations. Another example is Diospyros lotus L. (Ebenaceae), a dioecious tree from south-eastern Europe and south-western Asia that produces edible fruits called date plums. In Meise it shows invasive behaviour, and hundreds of seedlings have been found up to one kilometre away from cultivated trees [START_REF] Groom | The reason for exotic plant invasions and why botanic gardens are particularly vulnerable[END_REF].

A second mechanism is the escape of native species that are cultivated from a non-local provenance in the collections. In some cases they are better adapted than the locally native plants, for example when the latter are on Results & discussion

02.

EUROGARD VII PARIS

Since Hance and Zelkova serrata (Thunb.) Makino. This experiment is planned for five years. The collected data will be processed with risk analysis tools already applied on forestry arboreta. This experimental design could be tested in other local botanic gardens to confirm its efficiency. It would be a valuable tool to precociously assess the risks and to warn against the escape and the proliferation of the concerned species.

MANY ExOTIC PLANT SPECIES HAVE BEEN -AND STILL ARE -INTRODUCED IN BOTANIC GARDENS AS

BIOLOGICAL RESOURCES AND OBJECT OF STUDY.
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Introduction

They compete with native species, seizing available resources. This leads to a weakening of native species' populations and, in the long run, to biodiversity loss and ecosystems disturbance [START_REF] Hulme | Will threat of biological invasions unite the European Union[END_REF]. Thus, ecosystem services are disrupted (Cardinale et al., 2012), damaging human health and economic activities [START_REF] Pimentel | Environmental and economic costs of nonindigenous species in the United States[END_REF][START_REF] Díaz | Biodiversity loss threatens human well-being[END_REF]. In the European Union, the annual cost of exotic invasive species has indeed been estimated at 12 billion euros [START_REF] Genovesi | Invasive alien species: how do they arrive, and what are their impacts[END_REF].

The invasion process has been thoroughly documented and discussed, especially by [START_REF] Richardson | Naturalization and invasion of alien plants: concepts and definitions[END_REF], [START_REF] Colautti | A neutral terminology to define 'invasive' species[END_REF] 
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EUROGARD VII PARIS 2009). The ecological success of an exotic plant species in its range of introduction depends on its own characteristics, but also on its interactions with the ecosystem it has been introduced in [START_REF] Meerts | Les plantes exotiques envahissantes et leurs impacts[END_REF]. Several hypotheses have been suggested to explain the ecological success of invasive exotic plant species [START_REF] Hierro | A biogeographical approach to plant invasions: the importance of studying exotics in their introduced and native range[END_REF], such as the propagule pressure, the enemy release or the disturbance hypotheses. These have been put into practice on some case studies of exotic plant species invasion, such as Lantana camara L. (Sharma et al., 2005) or Acacia dealbata Link [START_REF] Lorenzo | The genus Acacia as invader: the characteristic case of Acacia dealbata Link in Europe[END_REF], bringing a better understanding of the underlying invasion mechanisms. Given the available knowledge, some risk assessment methods and good practices guidelines have been developed to prevent the introduction and the expansion of invasive species in susceptible ecosystems [START_REF] Pheloung | A weed risk assessment model for use as a biosecurity tool evaluating plant introductions[END_REF]Weber & Gut, 2004;Branquard, 2009;[START_REF] Heywood | Code of conduct on horticulture and invasive alien plants[END_REF][START_REF] Brunel | The EPPO prioritization process for invasive alien plants[END_REF].

Exotic plant species introductions are known to occur through botanic gardens (Hulme, 2011). These have been implicated in the import of multiple invasive species, considered harmful according to the International Union for the Conservation of Nature [START_REF] Lowe | 100 of the world's worst invasive alien species: a selection from the global invasive species database (p. 12)[END_REF]. At the moment, risk assessment tools and good practices guidelines are not widely employed within botanic gardens [START_REF] Hulme | Resolving whether botanic gardens are on the road to conservation or a pathway for plant invasions[END_REF], paving the way to new potentially invasive plant species' introductions. The introduction and acclimatization roles of botanic gardens are indeed far from being obsolete. In a context of global climate change, botanic gardens represent a unique plant germplasm acclimatized to local environmental conditions that can be used to find new species of economic relevance [START_REF] Heywood | The role of botanic gardens as resource and introduction centres in the face of global change[END_REF]. They could also be used to identify potential pests and pathogens native to the gardens' area, susceptible to attack exotic plant species [START_REF] Britton | A new approach to stopping the spread of invasive insects and pathogens: early detection and rapid response via a global network of sentinel plantings[END_REF]. This could provide information on potential future invasive pests and pathogens in the countries from which the plant species originate.

In this context, the Villa Thuret botanic garden is willing to set up an invasive plant species policy. This garden is located in Antibes, France, on the coastline of the Mediterranean basin. This basin is considered as one of the main biodiversity hotspots worldwide [START_REF] Myers | Biodiversity hotspots for conservation priorities[END_REF], with about 13,000 endemic plant species. As other hotspots, it is threatened by invasive species [START_REF] Muller | Plantes invasives en France : état des connaissances et propositions d'actions. Collection patrimoines naturels[END_REF]Underwood, 2009). At a regional scale, an invasive plant species management strategy has already been set up in France (Terrin et al., 2014).

Nonetheless, an early detection of these species in introduction areas such as the Villa Thuret botanic garden could make the management easier and cheaper. The garden counts more than 1,000 exotic species divided into 140 families and 450 genera, originating from diverse regions of the world and potentially able to regenerate.

To early assess the invasion potential of these species, a field experiment has been set up in the botanic garden itself. This study aims at (i) detecting the exotic plant species able to regenerate and spread, (ii) determining the likely death causes of the spontaneous seedlings and (iii) knowing the key factors allowing the species at risk to reproduce in the garden.

Materials & methods

. study site

The study site is the Villa Thuret botanic garden, located on a peninsula in Antibes (France) at the coordinates 43º33'50"N, 07º07'27"E (NTF system).

• Zboralski Antoine

• Bellanger Richard 
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This is a 3.5ha-garden created in 1857 on a basic soil made of volcanic clay. Monthly rainfalls, maximum and minimum daily temperatures at the botanic garden; means of the period 2004-2013.

. seedlings inventory and creation of a seedlings herbarium

In order to list the plant species able to reproduce, a seedlings inventory is conducted on a regular basis, namely during the garden maintenance operations. The number of seedlings of each spotted species is not determined, only the names of the genus and of the species are ascertained. Since the seedlings' morphology may not be similar to the adult plants' morphology, the taxonomic identification may be problematic. Thus, a seedlings herbarium has been created to facilitate the identification process.

. observation plots monitoring

One of the main constraints of the botanic garden is the maintenance, which aims especially at removing weeds and at keeping the garden clean and safe for the visitors. In this context, the development of natural seedlings may be impaired, preventing any study. Hence, ten 16m²-plots without any maintenance operation have been set up in the garden. Their number and size arise from a compromise between scientific issues and the acceptability of the staff and of the visitors. To prevent any edge effect, an additional one meter wide strip without maintenance is established around each plot.

To distribute these plots, a characterisation of the different micro-habitats of the garden has been carried out, based on three qualitative criteria possibly impacting the seedlings development: ground cover (grassland or litter of dead leaves), tree cover (determined as classes of percentage of covering) and drainage (stagnant water after rainfall or not). It is presented on fig. 2.

The plots have been distributed across the different micro-habitats according to the total surface of each one in the garden. Furthermore, they did not contain any planted individuals. Some areas of the garden did not display the chosen characteristics. They were not taken into account for this study, except for one area with conifers, where an additional plot was set up. 
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At the beginning of the monitoring, a phytosociological census has been performed to determine the different species growing in each plot. Afterwards, inventories of the exotic species' natural seedlings have been planned every six months for each plot. More precisely, these inventories take place between the rainy season and the dry season, in order to assess the impact of rainfall, cold and drought. Several variables are measured: species, new seedlings germination, distance from the presumed parent plant, seedlings survival and seedlings height. The presumed parent plant of a seedling is the closest adult plant of the same species known to produce seeds. This monitoring has been planned for five years and started in April 2014.

. seedlings inventory

At the presentation date, this study was not completed. Thus, only the first results are available. To date, 29 different exotic species have been identified

among the detected seedlings in the garden (table 1), representing 19 families. The precisely identified species are all represented by planted individuals in the garden. For some seedlings, only the genus has been determined: the species could not be differentiated at the seedling's stage.

. other expected results

Besides a list of the exotic species able to produce seedlings, this experiment is expected to provide knowledge about the average dispersal distance from the presumed parent plants, the seedlings' growth and survival rates and the germination conditions depending on environmental parameters. 
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This experiment aims at detecting potentially invasive exotic plant species before they escape the botanic garden. It also aims at identifying key factors allowing these species to reproduce within the garden and at determining the likely death causes of spontaneous seedlings. Since it has been planned

for five years and started in 2014, it is premature to draw clear conclusions from the first obtained results. Nonetheless, it seems that at least 29 exotic plant species were able to cross the reproductive barrier and started the naturalisation process, leading to sustainable populations on multiple lifecycles [START_REF] Richardson | Naturalization and invasion of alien plants: concepts and definitions[END_REF]. If they succeed, they would eventually be able to spread into their new environment. To better assess this ability, the collected data could be processed with risk analysis tools, such as those used for forestry arboreta (Ducatillion et al., 2015). Amongst these species, some have already been identified in the botanic garden region as invasive or potentially invasive exotic species, such as Acacia melanoxylon or Ailanthus altissima (Terrin et al., 2014). Others belong to the same genus as identified invasive exotic species or with high invasion risk, such as Pittosporum spp., Elaeagnus spp. or Eucalyptus spp. This is considered as an invasion factor in the risk analysis method proposed by Weber & Gut (2004). Hence, a tightened monitoring of these species in the garden should be performed.

To better assess the efficiency of this experimental design to detect potentially invasive exotic plant species, it could be applied in other botanic gardens of the region. Even if each garden has its own singularities, the characterisation used for the Villa Thuret botanic garden is based on general criteria that can be adapted to other gardens. The collected data would provide a valuable source of information on future potential threats regarding invasive exotic plant species.

A stumbling block remains regarding the taxonomic identification of the detected seedlings. Although a seedlings herbarium helps identifying the species, some seedlings do not display enough morphological characteristics to be specifically identified. Thus, it would be interesting to use molecular techniques to address this issue, such as barcoding methods [START_REF] Kress | Use of DNA barcodes to identify flowering plants[END_REF].

• Zboralski Antoine what is a historic garden?

According to the Florence Charter, a historic garden is "an architectural and horticultural composition of interest to the public from the historical or artistic point of view. As such, it is to be considered as a monument.

The historic garden is an architectural composition whose constituents are primarily vegetal and therefore living, which means that they are perishable and renewable.

Thus its appearance reflects the perpetual balance between the cycle of the seasons, the growth and decay of nature and the desire of the artist and craftsman to keep it permanently unchanged." (Icomos, 1981). , 2000).

The aim of the presented paper is to study the possibility of raising the rank of a historic garden to a botanic garden -i.e. garden of special function.

In order to achieve the above mentioned aim the following objectives are put forward:

• © The University Botanic Garden -Balchik (Bulgaria), UBG archive, 2017
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• Kosev Krasimir What are the possible answers to the question "Can a historic garden become a botanic one?" The answer is 'yes', if the garden is a historic one by its origin. An example of such a garden in Bulgaria is the University Botanic Garden in Sofia, which is also a historic one from the point of view of history 

EUROGARD VII PARIS

• Kosev Krasimir The present research confirmed the conclusion that a huge variety of ornamental species definitely with seasonal aspect were grown on the spot (Fig. 3). Some of the most popular flowers planted in the garden were different varieties of: irises, petunias, larkspurs, dahlias, tulips, lupines, godetias, nasturtiums as well as roses, moss roses, asters and daffodils and the lilies - The autochthonous tree vegetation of this place consisted mainly of willows and poplar trees that are typical of the waterside habitats "... many acacias and a special kind of lilac trees with a nice wine color blossoms." (Неделчев, 1943).

Apart from the park area, approximately 1/3 of the land was occupied by orchards, vegetable gardens and vineyards.

The Due to the specific environmental, climatic and topographic characteristics of the First Black Sea botanic garden in Bulgaria, a collection of exotic plant species was created. The expansion of the cacti and succulent species collection throughout the years is presented in Table 1. A Cacti conservatory was opened to the public in 2012 (Fig. 4).

> FIGURE 3

Seed lists and orders justify the seasonal character of the plant display

HISTORIC GARDEN BOTANIC GARDEN CHANGE OF THE FUNCTION CONSERVATION RESTORATION ADAPTATION PLANT COLLECTIONS
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• Kosev Krasimir 

> FIGURE 4
The Cacti conservatory structural and decorative characteristics

The historic park was developed on a steep terrain with natural landslides, which was the reason for the terraced structure. Currently, the maintenance of the historic part is associated with regular strengthening of the specific support elements, in accordance with their original architectural appearance.

Numerous architectural park elements give the park its distinctive appearance. Some of these elements are pots, crosses, thrones etc. originating from Turkey (Istanbul), Dalmatia, Spain, Morocco, Moldova, Bessarabia, Bulgaria.

The research revealed that some of them have disappeared over the years.

The conservation and adaptation of the historic garden requires new architectural park elements, such as park lighting, benches, signs, etc., to be compatible with the old ones.

water effects

At the beginning of the last century, the abundance of water in the area was an important natural resource. There was a network of shallow waterways, and water designed mirrors. They had not only decorative function but they created favorable microclimate conditions for the vegetation in terms of air moisture. Some of the waterways were used for irrigation too. The water sources and soil were allocated in view of the overall visual concept.

Today, along the coastline there is a shore strengthening facility "Damba" that changes the microclimate conditions in particular with the water bal-

HISTORIC GARDEN BOTANIC GARDEN CHANGE OF THE FUNCTION CONSERVATION RESTORATION ADAPTATION PLANT COLLECTIONS
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• Kosev Krasimir At present, the amount of available natural water is reduced. Partial restoration of the waterways is in progress.

function and access

The palace park is categorized as a park with limited access and seasonal character with respect to its function. 

Property

Period

Botanical collections containing more than 4 600 species incl. outdoor exposition of large-size cacti and succulents. Successfully introduced exotic species as ancient ginkgo, the metasequoia, the Japanese raisin tree and the rubber tree, the holm oak, the evergreen magnolia; rare and endangered species In Bulgaria there are gardens designed in the past and used for the royal family that over the time and according to the Florence charter definition now have the status of historic ones. These are: Park "Vrana" and Park "Euxinograde" -both with recreational functions till now.

The present research shows that a historic garden can become a botanic one if there is a scientific and policy makers' goodwill. This process includes historical research, professional conservation, restoration and adaptation as well as creating and development of plant collections in according to re-functionalisation.

The developing of a botanic garden from an historic garden is not an innate process. This change of the function is associated with intentional efforts.

The categories "historic" and "botanic" garden are not mutually exclusive definitions of an object but the categories of different rank.

Discussion

The 

Conclusion References
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Abstract

Botanical gardens potentially to be included in the nomination are: The These gardens and excursion areas together illustrate various aspects of the history of systematic biology in the 18 th century. The sites carry a heritage present not only in garden structures, buildings and other remnants of scientific activities, but also in the form of remaining individuals and descendants to the collected specimens that once were essential for the scientific devel-opment. These extant plants and animals form a living bio-cultural heritage, which in some cases also have a unique scientific value. In a genetic study of Siberian crab apple, Malus baccata, the type material in Linnaeus' herbarium was compared with extant garden specimens and wild material [START_REF] Andreasen | Genetic identity of putative Linnaean plants: Successful DNA amplification of Linnaeus's crab apple Malus baccata[END_REF].

"THE RISE OF SYSTEMATIC BIOLOGY" IS

The Franklin tree, Franklinia alatamaha, was first discovered in Georgia in The study area that accounts to 3% of the total area of the city of Lisbon (100 km 2 ) consists of 64 historical gardens and parks (59 gardens with an inventory of existing trees and their location; 1 garden with a list of species, but not the trees location; and 4 gardens with both types of inventory). Of the 64 gardens studied (Fig. 1), 62 inventories were taken by the LX Gardens project team and 2 (Tropical Botanical Garden and the Calouste Gulbenkian Foundation Garden) were provided by the managing bodies.

The botanical study adopted the following methodology: taking of inventory, placing within the geographic information systems and specimen identification. All data collected were entered in a relational database built on a SQL In terms of specimen identification, the study was conducted on the basis of external morphological features, using works of reference specific to the field -Bailey (1975), Bailey & Bailey (1976), Eggli (2003), Franco (1971[START_REF] Pestour | Choix des espèces de reboisement en région méditerranéenne[END_REF];

Franco & Afonso (1994,1998,1993), Huxley et al. (1992) and Walters et al.

( 1986,1984,1989,1995,1997) -and by comparison to specimens to be found in the João Carvalho e Vasconcellos herbarium (LISI) at Lisbon University's School of Agronomy.

Works of reference were used to check the names of families [Kubitzki, (1990[Kubitzki, ( , 1993[Kubitzki, ( , 1998a, b), b)], the names of species [The Plant List -version 1.1.] and the respective names of the authors of species [Brummitt & Powell, (1992)].

The geographic origin (Brummit, 2001) of each of the taxa was studied, as well as its conservation status under the IUCN categories of Walter & Gillett (1998). Following the taxonomic study, Graph 1 was drawn up which establishes a relationship between the number of species in each green space and its respective area. We draw attention to the following conclusions: 1) Tapada da Ajuda (AJU) is the green space that has the greatest botanical diversity, and also the largest area (100 ha). References

Abstract

The science systematic biology developed rapidly in the 18 th century, thanks to international collaboration. Some of the gardens that were important for the development of systematic biology in the 18 th century, and still carry a preserved material heritage, have been preliminary identified and connected in an informal network:

The Hortus botanicus Leiden (the Netherlands) was a centre of knowledge on non-European plants during the 17 th and early 18 th centuries, and attracted students from all over Europe.

In In the 1740s, Carl Linnaeus re-designed the almost 100 years old academy garden in Uppsala (Linnaeus Garden, Sweden) 
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The field of science that is now known as systematic biology developed rapidly in the 18 th century, thanks to international collaboration between botanical gardens in several countries. More and more scientifically undescribed plants were collected around the world. This massive influx of new species increased the need of better methods to grow, describe, name and classify the world's flora and fauna.

Some of the gardens that were important for the development of systematic biology in general and systematic botany in particular in the 18 th century, and still carry a preserved material heritage, have been preliminary identi- 2015). We have already reached a 0.85°C rise (IPCC, 2014) and we can see the impact that this is having on certain landscapes. We can therefore expect much more severe upheavals and the strategic thing to do would be to anticipate them.

Abstract

The time required for species and plant communities to adapt to these changes is much longer than the time it takes for the expected changes to occur, so one avenue of research currently be explored is assisted migration.

( Lehtimäki et al., 2015). To respond to new social and economic requirements such as the production of wood and other commodities, another avenue is the introduction and acclimatization of exotic species which would replace other species in biomes that the latter are no longer able to withstand. However, the scientific community often has a negative view of acclimatization The other issue is time: we do not have time to apply the same approach as our predecessors in the botanical gardens and ecological arboretums, a large number of which were created by INRA in France over the 20 th century (Ducatillion et al., 2015;[START_REF] Lamant | ONF's arboreta of national interest[END_REF]. Things need to move much fast- During the 18 th and 19 th centuries, botany and horticulture combined their power to increase the number of cultivated exotic plants within gardens by massively introducing exotic species on our territory (Drouin, 1995). Acclimatization takes part in the plant domestication by incorporating the travel (Haudricourt et al., 1987). Plants resulting from this complex process show different statuses from acclimatized species to naturalized species; some of these plants may even become invasive (Thevenot, 2013).

définition

Regarding the purposeful introduction of a species outside of its natural distribution area, it can be deemed acclimatized if it can occasionally reproduce outside of its cultivation area but ends up withering without human intervention (Naudin et al., 1887;Williamson et al., 1996;[START_REF] Richardson | Naturalization and invasion of alien plants: concepts and definitions[END_REF]Pysek et al., 2004).

Acclimatization refers in this text only to the introduction and cultivation of small samples of wild species propagules (seeds or potted plants), whose natural area lies in a different geographical zone from that in which it is being cultivated. Here, these samples are called accessions.

types of documents

The material used includes all the historical documents ( 
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produced by the authors, with permission from the institutions concerned.

Although there are some gaps in certain sources, others make up for these shortfalls and help piece together the puzzle. "…Paris feels a long way away and there must be horticulturalists closer by […].

working method

There is no point trying to obtain anything here. The southerners' total neglect for horticulture is unthinkable..." This forced him to develop a supply network stretching much further than just Antibes. In the early years, the MNHN became the main supplier of Jardin Thuret. Then the network expanded to include 36

French and foreign suppliers by 1869; this figure dropped off again, probably due to saturation in the garden and decreasing requirements (Figure 1). 
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Results
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The data collected lets us trace the flow of accessions over time (Figure 3). The gardens at Villa Thuret in Antibes during the Thuret period (1857-1875) had become a "subsidiary" of the Jardin des Plantes in Paris, as subsequently mentioned in a handwritten archive dated December 1880: "Naudin (Ch.) Director of Villa Thuret, the MNHN's branch in Antibes".

synthesis of existing raw data

The numerical data obtained to date for this period is as follows:

-Number of known suppliers: 36

-Total number of accessions: unknown
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Results
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The archives collected and used for this study provide us with information on the methods used to create collections in a botanical garden in 19 th -century France. The garden at Villa Thuret benefited from the extensive network of correspondents of the Jardin des Plantes in Paris, completing Gustave Thuret's already wide personal network. However, there are some uncertainties as to the exact bio-geographical origin of the seed batches or plants introduced, rarely specified by the supplier.

Jardin Thuret was designed to facilitate understanding of exotic species and this study shows the extent of the introduction efforts required for a garden like this to take form in less than 20 years and become a powerful force in acclimatization. The garden helped to diversify the range of plants used and contributed to economic growth on the Mediterranean coast, while leading to long-term changes to the landscapes. The introduction of palm trees in the second half of the 19 th century and its consequences is one example that can be seen today [START_REF] Ducatillion | Changement climatique: les écorces peuvent parler. Les cahiers de Jardins de France n°2 -A l'affut des connaissances[END_REF].

Discussion

• Thévenet Jean The current raw data shows that seeds were harvested from 14% of living taxa. However, this does not mean that the other species did not produce seeds.

The compilation of this first set of archives has helped characterize and quantify the flow of plants between Paris and Antibes. To improve the likelihood of success for future introductions, we would need to compare the full list of taxa introduced with the list of taxa that adapted to environmental conditions in Antibes. We are now aware of the taxa that were successfully introduced and of the efforts made for those taxa (in terms of number of accessions); however, we do not yet know the full introduction effort, in number of accessions and number of taxa. We cannot therefore characterize the successes and failures of introduction at this stage.

This study also shows the richness and quality of the historical archives.

Not all of them have been made use of yet and certain sources have not yet been looked at (at suppliers other than the MNHN in Paris, for example). We can suppose that the sources are likely to increase, which would expand the data available for the period already covered and for the following decadesthe "post-Thuret" period -from the end of the 19 th century to the 20 th century.
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The -among which the ETC on Biological Diversity -show that biodiversity in Europe continues to face multiple and increasing pressures which affect ecosystem resilience and jeopardize nature conservation efforts engaged since more than 30 years. In addition Europe's footprint on other regions of the world is severe. In these conditions, halting biodiversity loss is a collective challenge to be shared among decision makers and citizens, users and managers of the land, scientists and amateurs, people leaving in rural and in urban environments, each one with its own contribution. Because of their specificity and their large distribution across the continent, botanical gardens also have an important role to play, even more if they are well organized within a network, sharing common short and long term objectives. 

THE COMMITMENT TO HALT
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BIODIVERSITY LOSS EUROPE BIODIVERSITY POLICIES NATURE-BASED SOLUTIONS GREEN INFRASTRUCTURE BOTANICAL GARDENS

European ecosystems are under pressure and their underlying biodiversity is at risk Thus while impacts from habitat change and overexploitation have stabilized or even decreased in forest, freshwater and wetlands ecosystems (and even pollution for the two latter), they remain high and rapidly increasing in urban, agricultural-including grassland -and marine ecosystems. The impact of invasive alien species is already obvious in urban and marine ecosystems and will rapidly increase in all types of ecosystems. The assessment of all bryophytes, ferns, and trees, a selection of shrubs, saproxylic beetles and all remaining terrestrial molluscs will be finalized in 2018. Some of the findings are that:

• Out of 591 crop wild relative plant species assessed at least 11.5 % are threatened at European level, with another 4.5 % that are Near Threatened [START_REF] Bilz | European Red List of Vascular Plants[END_REF].

• At least 6.6 % of the aquatic plant species in Europe are threatened with extinction. Moreover, 7.4 % are Near Threatened [START_REF] Bilz | European Red List of Vascular Plants[END_REF] • Out of the 400 medicinal vascular plants from ninety families assessed, the proportion of threatened species could lie between 2.3 % (if all Data Deficient species are indeed not threatened) and 8.5 % (if all Data Deficient species are indeed threatened) [START_REF] Allen | European Red List of Medicinal Plants[END_REF] • Out of about 2,000 European bee species, 9.2 % are threatened with extinction, out of which 20 % endemic to Europe. Another 5.2 % are likely to be threatened in the near future. But more than 55 % of the species are data deficient [START_REF] Nieto | European Red List of bees[END_REF].

• • Looking at trends, a third of the habitat types are unfavourable but stable (33 %). However a further 30 % are still deteriorating, which is a serious cause for concern. Only 4 % are showing improvements so far.

In addition Europe's footprint on other regions of the world remains severe.

Action is needed and may take place at all scales The biodiversity policy framework is thus in place at global and EU level but much depends on its effective implementation through national and local policies, as well as proper financing. However halting biodiversity loss is a collective challenge and beyond the role of decision makers, taking action has to be shared with citizens, users and managers of the land, scientists and amateurs, people leaving in rural and in urban environments, each one with its own contribution. Because of their specificity and their large distribution across the continent, botanical gardens have an important role to play, even more if they are well organized within a network, sharing common short and long term objectives. As stated by Magdol and Pomerol (2015), "The literature on botanical gardens is limited and their application to green infrastructure undervalued.

Botanical gardens are traditionally viewed as vibrant plant habitats for the purpose of human enjoyment but they should also be viewed as opportunities for green infrastructure implementation… botanical gardens can be designed and managed to provide the traditional amenities (e.g., biodiversity, education) along with improving the urban environment (e.g., runoff filtration, heat island reduction)".

BIODIVERSITY LOSS EUROPE BIODIVERSITY POLICIES NATURE-BASED SOLUTIONS GREEN INFRASTRUCTURE BOTANICAL GARDENS

• Thanks to its multidisciplinary approach, NASSTEC developed joint network products, including a species selection tool, a germination information database, guidelines for the production and use of native seeds and a proposal for a quality certification scheme that are being collated in a final project manual that will be published shortly. Updates on the project website www.

nasstec.eu.

To date the project produced a total of 6 publications (Abbandonato et New opportunities emerged during the project and were discussed at meeting and congresses. Among the others, the development of a European wide seed zoning system based on a regional biogeographical scale rather than on a national basis, a joint European native seeds quality certification scheme and a joint database of native seed producers and species in production available on-line as a global hub where producers and users alike could refer.

NASSTEC also contributed to develop a stronger European trade association, cultivating active interconnections between EU native seed producers that will benefit for a wider European perspective. A new seed-collecting app 
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• Bischoff Armin • Hédont Marianne • Provendier Damien • Boutaud Michel • Dao Jerôme • Bardin Philippe • Dixon Lara • Millet Jerôme
This diversity is an insurance to survive and evolve in dynamic ecosystems (under changing conditions). In this framework, the French government intended to change the common restoration and revegetation practice involving the use of plant material with unknown or non-local origin.

In 2015, two collective trademarks were created, "Végétal local" and "Vraies messicoles", in order to promote the use of local plant provenances. Three years after creation, already 48 seed suppliers and tree nurseries produce seeds according to the trademark guidelines including sustainable practices for collection in natural plant populations and local propagation of seeds and tree saplings.

End users such as land managers can today obtain seeds or tree sapling with the trademark for restoration and revegetation projects guaranteeing a positive effect on biodiversity. l'usage de plantes indigènes est préconisé par exemple dans les cas suivants :

THE FRENCH GOVERNMENT HAS

• Restauration écologique des milieux aménagés tels que les pistes de ski, berges de rivières,

• Stabilisation des milieux, végétalisation de talus routiers ou ferroviaires,

• Restauration écologique de milieux naturels,

• Utilisation ornementale dans les espaces verts des villes dédiés à la biodiversité ou les friches.

Ces marques ne concernent que les espèces indigènes sauvages, excluant les espèces exotiques, les variétés horticoles ou les plantes sélectionnées (par exemple variétés fourragères issues de la sélection). Déposées en Janvier 2015 à l'INPI (Institut National de la Propriété Industrielle), elles sont aujourd'hui la propriété de l'Agence Française pour la Biodiversité (AFB), qui a repris les missions de la FCBN.

ces marques sont construites sur des principes généraux s'appliquant à l'ensemble de la flore sauvage herbacée et ligneuse, notamment :

• 11 grandes régions d'origine de production et d'utilisation des végétaux locaux, qui ont été délimitées sur la base de critères écologiques et bio-géographiques (type de milieux, géologie, hydrologie, etc.).

• Un découpage de ces régions d'origine en unités naturelles pour les secteurs où la flore est soumise à des influences pédoclimatiques particulières (sans que ce découpage en unité naturelle ne soit obligatoire dans le cadre des marques).

• Des règles de collecte dans le milieu naturel et de production de ces espèces qui ont été définies afin d'éviter une perte de diversité génétique.

• Un système d'audit organisé chez les candidats afin de vérifier si les pratiques de collecte, production et gestion des stocks sont conformes aux règles des marques.

Les marques : des outils scientifiques

EUROGARD VII PARIS

• Malaval Sandra > FIGURE 1.

Les onze régions françaises d'origine biogéographique

Ces marques sont applicables dans des régions d'origine biogéographique. 
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• Malaval Sandra The term European Union is used for convenience and also refers to its predecessors such as the European Economic Community.

04.

246 also measures on methods of hunting and sustainable use. As a result of European enlargement from 12 to 28 countries since the directive was adopted extra habitats and species have been added to the annexes [START_REF] Evans | Adapting legislation for an enlarged European Union: experience from the Habitats Directive[END_REF].

Table 1 summarises the number of habitats and species protected by the Habitats Directive, the annexes list a large number of plant species, including some ferns and bryophytes.

There are now over 28 000 sites covering some 18% of the EU's terrestrial area and some 5% the EU's seas (see Fig. 1).

The aim of the directive is to maintain, or if necessary, restore habitats and The number of habitats and taxa protected by the EU's Habitats Directive. Note that a taxon may be listed on more than one annex and that taxa include groups such as 'all Cetacea' and 'Sphagnum' policies (EEA 2015;Epstein, López-Boa & Chapron 2015). As the habitat types and species were selected because they were thought to be threatened and or rare it should not be a surprise that most habitat types and species listed in the Annexes of the Directive are not at FCS. Given the time required The unfavourable category has been split into two classes to allow improvements or deterioration to be reported: 'Unfavourable-Inadequate' for situations where a change in management or policy is required to return the habitat type or species to FCS, but there is no danger of loss of the habitat type or extinction of the species in the foreseeable future and 'Unfavourable-Bad' is for habitats or species in serious danger of becoming lost or extinct, respectively (at least regionally). 'Unknown' should be used where there is insufficient information available to allow an assessment.

Figure 2 shows the conservation status for all species assessments and their trends in conservation status. Twenty three per cent of assessments are Favourable while a further four per cent, although unfavourable, are improving. Unfortunately information is not available for 17% of assessments which have been reported as unknown. For example, the British population of the orchid Cypripedium calceolus had been reduced to a single individual by collecting but techniques developed by the Royal Botanic Gardens, Kew (London) have led to the establishment of several new populations in appropriate habitats [START_REF] Fay | 801. Cypripedium calceolus[END_REF].

Similarly, in an international project, expertise at the botanic garden in Brest (France) has helped a project to reinforce the wild populations of the Critically Endangered tree Zelkova sicula in its native Sicily [START_REF] Magnanon | Rapport d'activités 2014[END_REF].

In some instances habitat types listed on Annex I have dominant or key species which are themselves also threatened. One example is habitat '4080 Sub-Arctic Salix spp scrub' formed by a range of Salix species including A role for botanic gardens?

EUROGARD VII PARIS

• Evans Douglas 
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• Kolasińska Alicja • Jaskulska Joanna • create favourable ex situ conditions for peatbog species found in the Sand Mine "Kotlarnia" S.A., a site which is planned to be filled with water;

• enlarge the current collection of rare and endangered plant species from peatbogs and variable humidity grasslands (Target 8 of the GSPC; Sharrock,

2012);

• present to the wider public rare and endangered species of little known and hard-to-reach habitats such as peatbogs (Target 14 of the GSPC; [START_REF] Sharrock | Global strategy for plant conservation, A guide to the GSPC, All the targets, objectives and facts[END_REF]. The aims of this project are to:

• create favourable ex situ conditions for peatbog species found in the Sand 
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Mine "Kotlarnia" S.A., a site which is planned to be filled with water;

• enlarge the current collection of rare and endangered plant species from peatbogs and variable humidity grasslands (Target 8 of the GSPC; Sharrock,

2012);

• present to the wider public rare and endangered species of little known and hard-to-reach habitats such as peatbogs (Target 14 of the GSPC; Sharrock,

2012).

Wild plant material, i.e. from the peatbog in the Sand Mine "Kotlarnia" S.A. The final construction work and the majority of the planting activities are planned to be completed by the end of 2015. Ultimately, the site will cover almost 800m 2 (Fig. 2).

The establishment of a special area is planned where chosen taxa will be presented in a system of plots and in clusters marked with labels. Material for future planting in the site will be obtained as before, namely from the resources of the AMU Botanical Garden as well as from the wild following agreement with branches of the Regional Management of Environment Protection. Some species were accessioned via seeds from various botanical gardens through the Index Seminum. 

Materials & methods
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The majority of the next batch of the new 28 species planned for introduction were planted in spring of the year 2015 including Calla palustris, Cladium mariscus, Menyanthes trifoliata and Senecio macrophyllus (Tab.1).

Further, an interpretational trail was created. Information panels about peatbog and grassland species, their ecology as well as their typical plant communities were installed and labels with basic botanical information were placed next to the target species.

Results

Discussion

EUROGARD VII PARIS

• Kolasińska Alicja Some plants were transferred with larger turf fragments to enhance survival rates (Fig. 4). These measures as well as the size of the peatbog section together with the surrounding meadow (altogether ca. 800m 2 ) increase the chances of maintaining a stable ecosystem with growing success of establishing peatbog species in the future. Within the last three years of research, stabilization or growth in number and improving condition of the cultivated plants were observed. In line with the original project idea, the plant collection is steadily increased with new species. Owing to these measures, the provisions of Targets 8 and 14 of the GSPC are supported.

> FIGURE 4

Clumps of plant material transferred from the peatbog in the Sand Mine "Kotlarnia" S.A. (© A. Kolasińska)
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Conclusion

Thanks to this project, the amount of rare and endangered spe- 

cies
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Bouchaïb

Ex-situ conservation consists of collecting seeds for medium-and long-term conservation by regularly checking their germination ability in order to reintroduce and/or enhance wild threatened plant populations. This approach is reinforced by database networking between French CBN, but also via data exchanges with bordering botanical gardens.

Beyond this work on SB conservation of rare and highly threatened taxa, studies on the evolution of life history traits and/or phylogeography are essential to optimize the wild flora management strategies.

As partners within the Agropolis Resource Center for Crop Conservation, ARCAD aims to strengthen scientific dynamics on genetic resource management and conservation. The CBN partnership within ARCAD aims to:

• integrate and contribute to the scientific and technical dynamics of the ARCAD consortium on plant conservation,

• contribute to the creation of a CRBV of wild flora and wild relatives of agronomic species,

• contribute to a new portal for the conservation of flora with international scope.

In the paper the criteria used for the selection of CBN wild taxa to be stored in the ARCAD seed bank (ARCAD-CBN SB) are presented. CRBV of FWF, and iii) develop a portal for FWF conservation with international scope so as to establish and promote scientific collaborations. Beyond long-term secure seed conservation, the first objective is to propose an ARCAD-CBN SB to support studies and scientific collaborations on the evolution of life history traits (seed characterization) and the genetic diversity structure (DNA bank and genotyping). Such studies are crucial to gain insight into the biology of species and develop appropriate conservation strategies. The second objective is to establish a complementary link between CBN SB and the common CBN-ARCAD SB (Fig. 1). This strategy requires taxa selection according to criteria that should be tailored to CBN objectives through their ARCAD partnership. Five taxon groups were identified for ARCAD-CBN SB by examining in-situ Mediterranean FWF using these criteria.

ARCAD consortium and CBN objectives for the ARCAD partnership

. protected and threatened taxa

This includes protected taxa according to the national and regional lists and taxa on the IUCN Red List of endangered flora in France and on the regional red lists. They represent a substantial challenge for FWF management and conservation. Several approaches, including taxa and habitat inventories, public awareness campaigns and promotion of the legislation framework, are used to avoid or limit the impacts of urban development and agricultural practices. When no other alternative is possible for saving plants in-situ, restoration programs for habitats or impacted species are undertaken. Boosting scientific knowledge on these plants and habitats is crucial for their efficient conservation. This can be facilitated by the support of laboratories specialized on seed characterization as well as on phylogenetic and phylogeographic analysis.

. taxon groups linked to agroecosystems

Crop weed taxa can provide ecosystem services as hosting crop pest predators while also providing ideal refuges for some pollinators [START_REF] Jauzein | Flore des champs cultivés[END_REF].

These taxa include "messicoles" (annual cereal weed species), weed species preferentially associated with crops, which are the main interest of a national action program (PNA) supported by the French Ministry of Ecology, Sustainable Development and Energy and coordinated by FCBN and CBNMPM [START_REF] Cambecèdes | Plan national d'actions en faveur des plantes messicoles 2012-2017[END_REF]. A French list of annual cereal weed species, corresponding to 102 taxa, was drawn up in the framework of this PNA program.

A comparison of annual cereal weed taxa (messicoles) lists of the four Mediterranean CBN areas (CBNMed, CBNA, CBNMC, CBNPMP) revealed 12 common taxa (Tables 1 and2). Seed samples from populations of these different

French MBA are suitable for studying spatiotemporal evolution of functional traits of seeds linked to the genetic structure. 

Complementary links between CBN SB and ARCAD-CBN SB.

Taxa to be conserved in CBN-ARCAD SB for two targets: i) doubly secure conservation of rare and threatened species, and ii) studies on the evolution of life history traits and phylogeography 04.
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Moreover, some weed species preferentially associated with crops, likewise

Ajuga chamaepitys, are also present in semi-natural areas. As the selection pressures are likely different, comparing functional traits such as the seed mass of these taxa between agroecosystems and semi-natural habitats can be interesting for studying the adaptive traits and drawing up appropriate conservation strategies.

Other taxa, likewise Consolida ajacis, are propagated for horticultural purposes. Genetic introgression can occur between wild and domesticated plants (horticultural forms), thus raising the question on the importance of preserving populations considered as archaeophytes -or naturalized populations -in comparison to cultivated forms. Genetic studies on these populations using the ARCAD technical genotyping platform will help to identify introgressed forms among wild populations.

. wild taxa related to crop species

A list of wild taxa related to crop species has been drawn up at the national level, including about 600 wild taxa related to 258 crop species (food, forage, horticultural and medicinal crops). Seed collecting of these taxa may be organized in the framework of specific project in partnership with ARCAD.

The sampling strategy should take into account the French biogeographical zones outlined in the Flore Locale program.

. taxon group representative of the phylogeny and biogeography of wild french mediterranean flora

Focusing only on rare and threatened taxa is not sufficient to gain further insight into the vulnerability factors and adaptive strategies involved because of difficult distinguishing between the effects of human and biological factors. Comparative studies between these taxa and common taxa, according to phylogenetic and biogeographic patterns, would enhance assessment of the consequences of vulnerability related to anthropogenic pressures [START_REF] Lavergne | The biology and ecology of narrow endemic and widespread plants: a comparative study of trait variation in 20 congeneric pairs[END_REF]. In this context, taxa should be selected according to their representativeness of Mediterranean FWF (phylogenetic level), but also according to their endemic status (biogeographical level).

Continental Mediterranean FWF consists of about 1,217 genera, including 917 native and 300 non-native species. Each native genus may be represented by one or two species so as to represent the phylogenetic diversity of the entire flora community. One or two batches of seeds sampled from several individual plants are necessary to represent each concerned taxon. For these 917 native taxa, leaves will be sampled from one to three individual plants per taxon in order to establish the DNA bank for Mediterranean FWF.

CBN-ARCAD SB aims to have representative samples of endemic species 2. Adonis flammea Jacq.

Agrostemma githago L.

4. Androsace maxima L.

5.

Bupleurum rotundifolium L.

Caucalis platycarpos L. [1753]

7. Conringia orientalis (L.) Dumort. 

Galium tricornutum
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(range restricted to French MBA) to benefit from their strong heritage value but also to support the development of analyses combining genetic studies (diversity, genetic structure, phylogeographic patterns, etc.) and taxa spatial distribution studies (e.g. hotspot-based analysis), which are key tools for designing natural conservation area networks.

. taxon groups with confusing taxonomical relationships

Some taxa, such as Allium polyanthum, Bromus commutatus, Campanula rotundifolia, Chaerophyllum hirsutum and Limonium cuspidatum, have yet to be defined for their taxonomical relationships, often leading to erroneous identifications. Phylogenetic studies wherein morphological traits are compared to DNA polymorphism through the use of genetic markers are essential to clarify the taxonomy and classification of these taxa. A list of more than 80 taxa is proposed for the collection of seeds for CBN-ARCAD SB (about 5-10 batches per taxon). For these taxa, leaves will be sampled (about 1-3 individuals per taxon) for the Mediterranean FWF DNA bank.

In addition to secure long-term conservation in CBN-ARCAD SB, sampling of selected taxa should meet the following conditions so as to facilitate studies on the evolution of functional traits (such as seed mass) and genetic structure [START_REF] Albert | On the importance of intraspecific variability for the quantification of functional diversity[END_REF]: i) sampling sites should be representative for their biogeographical distribution, and ii) seeds should be collected preferably from individual plants which are representative for the sampled population. It is hard to assess the number of seed samples required for all taxa

Building the CBN-ARCAD seed bank

since the sampling protocol dependents on the biology and ecology of each taxon. Our aim is to propose a sampling size range while keeping in mind that substantial sampling may be necessary for some taxa (5-10 populations per taxon; collection of seeds from 20-30 individuals per population in order to capture the highest genetic diversity). While taking all selected taxon groups into account, the number of seed accessions for ARCAD-CBN SB could be estimated as 10,000 to 25,000 accessions.

With 10,570 accessions (seed batches) and 1,730 taxa, the CBNMed SB is the largest SB within the CBN network (CBNA, CBNC, CBNMC, CBNPMP), including 567 (33%) protected and threatened taxa (http://banques-de-graines-alpes-mediterranee.eu). Quantities in the set of 686 accessions, corresponding to 312 taxa, are sufficient (see Table 3). These seed accessions could be used for studies on the evolution of functional traits.

These 312 taxa are classified in three groups selected for CBN-ARCAD SB (protected and threatened taxa, annual cereal weeds and wild taxa related to crop species, representative of Mediterranean FWF). For each of these taxa, seeds were collected 10, 20 or even 30 years ago, generally at one site, but sometimes at two or more. These seed accessions, complemented by new samples collected at the same sites using SI Flore SILENE (http://flore.silene.

eu), will be used to conduct comparative studies on the evolution of life his- 
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tory traits based on the seed phenotyping and genetic analysis using the ARCAD technical platforms.

Following a detailed inventory, CBNMed SB seems to be a valuable tool for studying of the evolution of life history traits. This strategy would require new seed collections at previously sampled sites for comparative studies regarding these sites or populations. It is therefore essential to adopt this approach as a real complementary and synergistic link between CBN SBs such as CBNMed and the future CBN-ARCAD.

Conclusion & prospects

The CBN-ARCAD partnership is a quite unique experience in 
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The Millennium Seed Bank Partnership (MSBP) Seed Conservation Standards provide a framework within which member organisations cooperate to ensure the quality of their collections.

Making conservation seed collections from wild populations faces very different challenges from banking agricultural collections, highlighting the need for Standards tailored to such collections. The Seed Conservation Standards developed for the MSBP represent current best practice for long-term conservation of orthodox seeds from wild plants. They draw on and reference various existing protocols and guidelines and can be applied and monitored at an international scale.

We provide an introduction to the Standards, which cover all aspects of long-term seed conservation, from collection to seed bank management. In The MSBP annual questionnaire in 2014 and 2015 was used to gauge uptake and response to the Standards.

A system for monitoring the Standards across the MSBP was developed by Kew. The system needed to be comprehensive and able to capture detail, yet not be a burden on busy colleagues. Monitoring involves the completion of a Standards review form, 50% of which can be calculated automatically using seed collection data provided by a partner to the MSBP Data Warehouse (a BRAHMS database containing seed collection data from across the partnership, http://brahmsonline.kew.org/msbp/SeedData/DW). The remainder can be completed by the partner, either during a visit to/from the MSB, or remotely with help available electronically. Joint fieldwork and planning is also required, enabling those Standards relating to the collection of seed samples to be monitored.

A ranking system was developed for the Standards, consisting of high, medium and low priority. Those considered high priority are listed in Table 1. A ranking system was also devised to chart partners' advances towards meeting a given Standard: no significant concerns; some potential gains (non-priority); high potential gains (medium priority); and priority area for development.

Introduction
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• Breman Elinor Standards with the highest priority ranking

Materials & methods

Results

The MSBP Seed Conservation Standards (Kew, 2015a) consist of 20 standards split across seven categories relating to all aspects of seed conserva-The MSBP annual questionnaire was used to gauge interest in and monitoring of the Standards in 2014. The ease with which an institute could meet the proposed Standards was assessed (Fig. 3). The majority of partners felt that most standards would be easy to meet, the easiest being collection standards, the hardest being 'viability and monitoring'. Interest in involvement The 2015 MSBP questionnaire asked in more detail about some of the facilities that partners have at their institutes which have a bearing on meeting the standards (Fig. 4). For drying, the majority have purpose-built drying rooms or are using silica gel or other desiccants to dry their seed collections. Those responding 'other' tended to use a mixture of drying options depending on seed type. For storage, the majority are storing between -11°C and -20°C. Those who answered 'other' were not storing seeds long-term but using refrigerators or ambient conditions to store seed. Of the 79% who store their seeds long term (>5 years), 80% bank at -11 to -20 °C, and all except one use tri-laminate foil bags or glass to store their seeds. 
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• Breman Elinor With less than 6% of the estimated 400,000 species of plants formally assessed at the global level using IUCN criteria, monitoring progress of ex situ conservation is difficult. However it is clear that more needs to be done if this GSPC target is to be realised.

Orthodox seeds can be collected from plants, dried and stored in cool conditions until they are required for research, restoration or reintroduction.

Seed banking is increasingly being used as a method of ex situ conservation for a variety of reasons:

• It is the most cost effective method of ex situ conservation;

• A higher genetic diversity can be sampled when collecting than for living collections; 04.

IT HAS RECENTLY BEEN REPORTED THAT ONLY 29% OF PLANT SPECIES ON THE IUCN RED LIST OF THREATENED SPECIES TM ARE IN Ex situ COLLECTIONS (SHARROCK Et al., 2014).
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• Which institutions are involved in seed collecting and banking;

• What protocols are being used for collecting and banking;

• Seed storage facilities and conditions available in botanic gardens;

• Institutional reasons for seed conservation;

• The limitations preventing gardens becoming involved in or doing more seed conservation;

• Data management of accessions and use of PlantSearch to share data.

Nearly 80% of the institutions that responded to the survey collect seed as part of their work. The main reasons for collecting seed include conservation and back up/replacement of the living collections. There is a strong emphasis on collecting seed of threatened or endemic taxa within these gardens.

A number of gardens (74) that collect seed do not presently bank this seed. This is due to several factors, including lack of trained and available staff, lack of infrastructure, insufficient funding and lack of institutional priority.

Of these institutions more than 80% would be interested in banking the seed they collect. This includes institutions in nine countries where there are currently no botanic gardens involved in seed banking. The results of the survey allowed us to identify over 50 institutions involved in such seed banking on which we previously had no data. In order to determine a global overview, this information was combined with that of MSBP project partners and information from GardenSearch.

The analysis revealed that at least 421 institutions are involved in seed banking of wild plants in 97 countries (Fig. 1.). Botanic gardens are the main institutions involved in such seed banking, however a variety of different types of institution were also identified, including arboreta, universities, natural history museums, forestry and tree seed centres, science institutes and even zoos.

As expected, the number of seed banks per country is not even. Several countries including the United States, Australia, and France have more than 20 institutions involved in seed conservation. However, for the majority of countries, we have so far identified only 1 or 2 institutions involved in seed banking for wild plants. 

> FIGURE 2

The location of seed banking institutes with relation to plant diversity

Of the survey respondents that collect and bank seed, the majority do not upload their seed collections data to PlantSearch. Of those that do the majority upload their seed collections data under a different institutional profile to that of the 'parent' botanic garden. This is then listed as institution type 'Gene/Seedbank' and the accession data can be distinguished from that of living plant collections.

Using PlantSearch data, we are only able to identify 37,937 distinct taxa in seed banks around the world. The majority of these are from the MSBP which has approximately 34,000 taxa in its seed bank. However, recipients of the survey were asked how many wild collected species/taxa their seed banks held. Analysis of this data suggests that at least a further 17,000 taxa are being banked by botanic gardens around the world. For MSBP data the country of origin of the collections is known. For additional collections highlighted by the survey, it was assumed that the seed banking country was the country of origin. This data was analysed at the country level to show the number of banked taxa globally (Fig. 3). There are several countries where we are not aware of any seed collections of wild plant species. A high number of species have been banked in the United Kingdom, United States, Australia, China, South Africa and France.

> FIGURE 3

The number of wild taxa banked per country The protocols used for collecting and banking seed are important in order to ensure high quality seed of conservation value. When conserving seed it is essential to aim for high genetic diversity and maximum viability.
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Seeds should be collected from a large number of individuals within a population in order to capture the most genetic diversity. In order for seed to have a high viability, efforts must be made at the time of collection to gather mature and viable seed.

There are a variety of protocols used by institutions involved in seed conservation including those developed by the MSBP, ENSCONET (European Native Seed Conservation Network) and the Seeds of Success. The majority of institutions however collect and bank seed using their own institutional protocols.

Drying seed increases its longevity and is essential for long term storage.

For every 1% decrease in moisture content the life of a seed is doubled (Harrington, 1963). Based on the results of the survey, 65% of the institutions that collect and bank seeds have drying facilities which range from the use of desiccants such as silica gel to more costly incubator driers and drying rooms.

26% don't have any drying facilities and 9% did not respond. Nearly all of the institutions that do have drying facilities bank for the medium (1 to 5 years)

or long-term (more than 5 years).

Once dried, seed should be placed in hermetically sealed containers in order to keep moisture out. The most efficient containers are trilaminate foil which can be heat sealed and glass jars with air tight lids (Gold & Manger, 2014). Paper packets were found to be the most commonly used containers that seed collections were stored in.

Correctly identifying seed collections is essential if the seeds are to be utilised. Voucher material such as herbarium specimens should be collected at the time of seed collection in order to accurately identify seeds to a particular species. A third of the respondent institutions do not use voucher specimens to verify collection names.

It is advisable to store a duplicate accession of banked seed at another institution as an insurance against loss. Nearly two thirds of the institutions that answered this question do duplicate their collections.

networking Only half of the survey respondents reported being part of a seed banking network (57%). These included international networks such as the MSBP;

regional networks such as ENSCONET and national networks, such as the French Conservatoires Botaniques Nationaux, the Center for Plant Conservation (US) and the Red Argentina de Bancos de Germoplasma de Especies

Vegetales Nativas (Argentina). Of the institutions that are not part of a seed banking network, 90% agreed that they would benefit from being involved in one.

objectives and limitations

The main objectives for survey respondents to collect and bank seed are generally the same. Most collect and bank seed for conservation and as a backup or to replace living collections. Reintroduction and exchange (index seminum) are also important.

Several institutions collect and bank seed for research purposes (Fig 4).
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• The importance of limitations in preventing seed banking

> FIGURE 6

Species prioritised for banking
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Discussion

Through the survey, we have identified a number of institutions involved in seed banking that were not previously documented in BGCI's databases.

In order to be able to accurately monitor and measure the botanic garden community's extensive contribution to Target 8 of the GSPC, ex situ seed collections must be well reported.

The results of the survey suggest that at least a further 17,000 taxa are being conserved as seed in botanic gardens around the world than we were previously aware of. We cannot currently determine whether or not these accessions are unique taxa as information is not available in BGCI's databases.

Incorporating this data into PlantSearch would be the first step to determining which threatened and orthodox species are not in ex situ seed collections. Currently only a limited number of institutions that are involved in seed banking upload their seed collection data to PlantSearch. By uploading seed collection data, progress can be reported and priorities set.

Documentation is important not just for monitoring progress against targets but it is also essential for ensuring ex situ collections are available for research, reintroduction and restoration.

If seed collections are to be of conservation value, the protocols used for banking must be of a high standard. The survey indicates that some gardens could benefit from implementing higher standards for post-harvest seed handling in order to ensure that the viability of their seed is maintained. Drying and storing seed in air tight containers is important as damp seed quickly loses viability. Furthermore, if seed collections are not verified with a herbarium voucher, their use for reintroduction, restoration and research is limited.

Duplication of accessions is also important for safeguarding the collections.

Finally, we can say that through the survey, we have identified a number of strengths and a number of weaknesses in relation to seed banking in botanic gardens. Our aim now is to build on the strengths and address the weaknesses as we engage the whole community in the Global Seed Conservation Challenge. 

WILD PLANT SEED BANKING ACTIVITIES IN THE BOTANICAL GARDEN GRAz (STYRIA & CARINTHIA, AUSTRIA)

Botanical Garden Graz, Graz University, Holteigasse 6, 8010 Graz, Austria christian.berg@uni-graz.at patrick.schwager@uni-graz.at Photo credit : Ideally seeds are collected at the time of dispersal.

Here, a picture of Heracleum austriacum, an Eastern Alps endemic species 04.
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It is the first such seed bank to be established at a provincial level in Austria.

The main objective of the seed bank is to collect and store diaspores of all of Styria's wild vascular plants together with herbarium voucher specimens and location and habitat data. The creation of a broader collection of wild plants, including both common and introduced plants, is of additional value for related scientific purposes. Herbarium specimens provide the opportunity to validate the determination of the collected taxa as well as providing opportunities for further scientific investigations. All seeds and spores have been preserved using ultra-drying methods, and have been stored in cold conditions (-15° C) -a simple and cost effective method of preservation. Every individual collection meets ENSCONET standards. A record of the stored species is published every year in the Index Seminum of the Graz Botanical Garden. Our garden is well connected within national and international networks, and is a member of the Austrian workgroup of botanical gardens, 

> Keywords

In 2012, we began collaborating with the Millennium Seed Bank Partnership, RBG Kew. Since 2013, 519 diaspore samples and herbarium specimens have been collected, including a high proportion of Eastern Alps endemics.

Our initial field trips were focused on the main fruiting period in September and October and were strongly subject to chance; as a result we collected from every species with mature seed material available in the field at that time. Since 2013 our search has become more specific and we have focused on special target species (e.g. Eastern Alps endemics). However, the search for specific taxa poses a number of challenges such as the fluctuating conditions which occur annually over the course of the vegetation period.

04.

Introduction Materials & methods

The Graz Seed Bank is, therefore, acknowledged as the first seed bank at a provincial level in Austria, and thus represents a milestone in achieving Austria's Biodiversity Strategy objectives.

With regards to the Millennium Seed Bank Partnership, the aim of the project was to collect species of the Austrian vascular plant flora not yet included in the Millennium Seed Bank. In 2013, our collecting activity was limited to Styria. In 2014, we were able to expand the project to include the area of Carinthia / Kärnten. Over the last three years we spent 70 days in the field collecting diaspores from 145 species. We collected plants from 36 families, at 50 different locations.

In this article we wish to provide a short overview of the project over the last three years, detail our experiences in preparing for the collecting season, and explain our collection strategies for targeting populations in mountain landscapes.

AS A PART OF THE AUSTRIAN BIODIVERSITY STRATEGY (BUJF 1998) THE GRAz SEED BANK WAS FOUNDED IN 2008 AT THE BOTANICAL GARDEN OF GRAz UNIVERSITY (GzU) AS A LONG-TERM SEED BANK OF WILD PLANTS GROWING WITHIN THE AUSTRIAN PROVINCE OF STYRIA / STEIERMARK (GOSCH & BERG 2008).
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Photo credit : Ideally seeds are collected at the time of dispersal. Here, a picture of Heracleum austriacum, an Eastern Alps endemic species

The major collecting period in all three years extends from May to September. The diaspores are collected in the field using paper bags, or plastic bags if the fruits have to be fermented for cleaning. The collection, preparation and preservation of the fruits, seeds and spores follows ENSCONET standards.

Hence, for every collected species a herbarium specimen has been collected

too. Thus the possibility to validate the determination of the collected taxa is guaranteed and the specimen also provides the opportunity for further scientific investigations. Additional field data is also collected. Standard location data (country, state, city and an exact description of the locality) is noted, providing prior information about where the material has been collected.

Further geographic localizations are carried out using in-field-measurement with a GPS (Garmin eTrex Vista HCx, eTrex 30, GPSMap 64s). According to ENSCONET standards the chosen collection area can be quite large (10 m 2 to 50 ha) and depends on the species. However, mixing diaspores collected from 

Materials & methods

Results

> 1). A total of 13 species have either endemic or sub-endemic status for Austria [START_REF] Fischer | Exkursionsflora für Österreich, Liechtenstein und Südtirol[END_REF]).

In the early years of our project, our field trips were characterized by collecting seeds from every species with mature seed material available in the 

Discussion

field. We focused primarily on the main fruiting period in September and October as our core timeframe for collection. The selection of species was strongly dependent on chance.

A targeted search for specific taxa poses a number of risks, in particular, estimating the best collection time in the mountains for specific species. After long and arduous journeys to the collection site we were often either too early or too late for the target species.

> TABLE 1

Particularly threatened and (sub-) endemic species in Austria that we collected for the Millennium Seed Bank partnership. 3: threatened, 3r!: regionally higher threatened, 4: potentially endangered We also paid particular attention to the particular state of the seed maturity and considered this for the next year. an extension of the FP6 funded ENSCONET project (2004ENSCONET project ( -2009)). Its aims are to improve quality, co-ordination and integration of European seed conservation practice, policy and research for native plant species. It also intends to enable the exchange of information, equipment and staff, the sharing of data, collaborations at the European level and interactions with in situ conservation initiatives. 
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HIGH-STANDARD SEED COLLECTING AND STORAGE ACTIVITIES ARE IMPORTANT ELEMENTS OF
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Photo credit : Seed collection in Lapland, Finland, Aino Anttila

• Breman Elinor 1) Contributing to GSPC targets 8 and 9 in Europe by encouraging the upload of data about seeds stored in European seed banks to ENSCOBASE and by using these data for national and regional gap analyses and collection plans;

2) Strengthening communication and links within the network and with other conservation and plant biology related institutions and stakeholders in addition to raising public awareness of the importance of seed conservation of native wild species;

3) Integration of seed conservation activities into other fields of ex situ and in situ conservation, including international conventions (e.g. the UN Sustainable Development Goals) and linking with other national and international activities on seed conservation; 4) Promoting seed research activities and the exchange of seed conservation related knowledge, best practices and experiences; thus ensuring that seed collections are suitable and available for conservation projects including seed-based restoration activities; 5) Encouraging and supporting joint national and regional activities (especially related to biogeographical regions);
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• Freyre Nicolas these changes [START_REF] Owens | Forest Tree Seed Production. A Review of the Literature and Recommendations for Future Research[END_REF]Westwood & Cavender, 2015).
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Plant conservation requires broadening our knowledge of plant reproductive biology, especially of how seeds develop in the plants being grown. It was shown that climatic changes at introduction induce reproductive phenology shift and different types of disturbances in planted trees [START_REF] Owens | Factors Affecting Seed Set in Douglas-fir (Pseudotsuga menziesii)[END_REF][START_REF] Beuker | Seasonal Variation in the Frost Hardiness of Scots Pine and Norway Spruce in Old Provenance Experiments in Finland[END_REF][START_REF] Skrøppa | Field Performance and Early Test Results of Offspring from Two Norway Spruce Seed Orchards Containing Clones Transferred to Warmer Climates[END_REF][START_REF] Bazhina | Siberian Fir (Abies sibirica Ledeb.) Pollen Viability at the V.N. Sukachev Institute of Forest Arboretum. EuroGard VI: 6th European Botanic Gardens in a Changing World: Insigths into Eurogard VI/ Eds[END_REF][START_REF] Bazhina | Specific Features of Meiosis in the Siberian Fir (Abies sibirica Ledeb.) at the the V.N. Sukachev Institute, Russia[END_REF].

And viewed in that light, studying the characteristics of the seed production of the fir trees (Abies sibirica Ledeb.) growing in the arboretum may contribute significantly to our understanding of how to conserve woody species.

The purpose of this study was to investigate female gametophyte and seed development in the Siberian fir (Abies sibirica Ledeb.) cultures in the Arboretum of the V.N. Sukachev Institute of Forest (Krasnoyarsk, Russia).

IN A MODERN ERA OF ENVIRONMENTAL CHANGE, THE DETERMINATION OF PLANTS HARVESTING IS IMPORTANT FOR THE DEVELOPMENT OF MODELS WITH PROTOCOLS FOR PLANT CONSERVATION.
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Photo credit : Siberian firs at Forest Arboretum, R.I. Loskutov 
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The aims of the arboretum are conservation, investigations of introduction and acclimatization and education. The arboretum displays many elements of the Siberian-and Far-Eastern-type ecosystems. This is essentially an islet of mountain steppe with soil characterized by thick sod layer and ground vegetation dominated by tall grasses (Mamaev et al., 1993). Notwithstanding its proximity to Krasnoyarsk, the arboretum is almost not polluted, because it is situated outside the zone of the prevalent industrial emission transfer (Varpholomeev & Maltsev, 2006). The arboretum is a member of the Botanic Gardens Conservation International (BGCI).

geographical and topographical characteristics

The arboretum is situated on a terrace (275m a.s.l.) of the left bank of Yenisei River (Lat. 55°59', Long. 92°45').

climatic and soil characteristics

The arboretum is considered to be an East-Siberian version of the Southern taiga subzone. The climatic conditions of the arboretum according to Spravochnik po klimatu (1967) are the following: extremely continental climate with cold winter (up to -53°C in January) and short hot summer (up to +38°C in July). The mean annual precipitation is 485mm. The length of the vegetation is 154 days; the period of freeze-free is 120 days and the period with snowpack is 165 days. The arboretum is supported by sod-carbonate, weakly alkaline (pH is close to neutral 7.01±0.08) soil containing little humus (2.55±0.13%) and mobile nitrogen [START_REF] Loskutov | Introdukcia Dekorativnyh rastenii v Yuzhnoi Chasti Sredney Sibiri (Introduction of Decorative Plants in Southern part of the Middle Siberia)[END_REF]. dataset Siberian fir saplings were grown from seeds collected in natural fir stands of Altai region found in moderately continental climate and were brought to the arboretum from the nursery of the Research Siberian Institute of Fruit Growing (Barnaul, Altai) in 1977 [START_REF] Loskutov | Dekorativnye Drevesnye Rasteniya dlya Ozeleneniya Gorodov i Poselkov (Decorative Tree Plants for Greenery of Towns and Settlements)[END_REF].

Developing seed buds and cones were collected every 1 or 2 weeks from late April through August from several 50-year-old Siberian fir trees growing at the arboretum. They were collected in the upper parts of crowns of trees, brought to the laboratory, and fixed. Ovuliferous scales or separate ovules were removed from large cones. The ovulate cones were fixed in Navashin's solution or in alcohol mixed with acetic acid to a ratio of 3 : 1 for one day, dehydrated through the tertiary ethyl alcohol series [START_REF] Pausheva | Practikum po Cytologii Rastenii[END_REF] and embedded to paraffin. Serial sections were cut at 8μm, stained for anatomical study by iron-hematoxilin and procion red and blue dyes [START_REF] Ivanov | Aktivnii Krasiteli v Biologii[END_REF]. data analysis A 10-15 ovule and developing seeds per stage were analyzed using a Micromed-2 microscope. Seed productivity was measured as a quantity of seed scales producing seeds during 2010-2012. Since, under each seed scale 2 ovules developed, then the seed productivity was calculated according to the formula: A=n/2N100 (%), where n-seed number is, N-total number of seed scales is [START_REF] Minina | Morphogenes i Sex u Khvoinih (Morphogenesis and Sex in Conifers)[END_REF]. Seed quality was tested by X-rays method (Scherbakova, 1965). Quantity of full, empty and damaged by insect's seeds was calculated (in %). Results were statistically analyzed using standard statistical methods STATISTICA 7.0 (StatSoft, Inc. STATISTICA, 2001). Seed-cone buds develop only on shoots in the upper region of the crown.

Materials & methods
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They differentiated nearly all axillary primordia on the upper surface of twigs in early-July (Fig. 1a). In late July, a differentiation begins in macrostrobiles: bract scale primordia become notable on the apex flanks. In mid-tolate August, swellings occur at the bract scale bases that later develop into a small ovuliferous scale (Fig. 2a). Only bracts at the very base and tip of the cone do not develop ovuliferous scales. Part of buds will become latent or form small vegetative buds (Fig. 2b). When conditions are unfavorable for seed-cone differentiation, part of latent buds makes up to 80-90%. easy access for the pollen to the micropyles (Fig. 1d). However, no germinating pollen grains were found on the nucellar tip of ovules at the arboretum.

Because of the failure of cones to be pollinated, many stages from fertilization through the early embryonic stage were represented by few specimens and are not illustrated photographically. However, a few adequate specimens were available to describe embryo development.

embryo development

The 16-celled pro-embryo was formed 1-2 week after fertilization, by mid-July (Fig. 3d). It was a very transient phase before suspensor elongation which lasts in true fir only a few days [START_REF] Owens | Sexual Reproduction of Abies amabiles[END_REF][START_REF] Singh | Sexual Reproduction in Subalpine fir (Abies lasiocarpa)[END_REF][START_REF] Ivanov | Aktivnii Krasiteli v Biologii[END_REF]. During the next stage, cells of the embryo tier divide to form distal apical cells and basal embryonal tubes, which elongated and force the apical cells further into the female gametophyte. The apical cells divided to form a club-shaped embryonal mass (Fig. 3e). The proximal cells of the embryonal mass elongated unequally to form a massive secondary suspensor, which pushed the embryonal cells into the corrosion cavity of gametophyte (Fig. 3f).

In some ovules occurs "cleavage polyembryony" when the suspensor tier elongates and embryonal tubes form. Cleavage refers to the separation of the apical cells into four files of cell. One of these embryos resulting from cleavage are more vigorous and other soon degenerate (Fig. 3g). Matured Abies seeds seldom have more than one matured embryo. All other embryos stop development at a very early stage, degenerate and are reabsorbed.

Cells at the distal end of the embryo formed several cotyledons (embryonal leaves) around small shoot apical meristem (Fig. 4a,b), cells of central portion of the embryo formed root apical meristem and the basal cells formed a thick secondary suspensor. During the next week embryos and seed matured, the remaining female gametophyte cells contain stored food in the form of starch and lipo-protein [START_REF] Owens | Sexual Reproduction of Abies amabiles[END_REF][START_REF] Singh | Sexual Reproduction in Subalpine fir (Abies lasiocarpa)[END_REF][START_REF] Ivanov | Aktivnii Krasiteli v Biologii[END_REF]. Differentiation in the club-shaped embryonal mass to initiate root meristem and a ring of cotyledon primordial occurred in the 4 th week of July and embryo matured by the 1 th week of September. Seed development

Results
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318 is completed in late-August -early-September. This is about three months after pollination as in alpine (Abies lasiocarpa (Hook.) Nutt.) and amabilis (A.

amabilis (Dougl.) Forbes) firs [START_REF] Owens | The Reproductive Cycles of True Firs[END_REF].

In most ovules there is absence of pollination, no further seed development was possible and female gametophytes were finally aborted (Fig. 4c). We noted that gametophytes wereaborted only if, five to six weeks after pollination, fertilization had not occurred. In this case, gametophytes collapsed and their contents became absorbed by the surrounding tissues. Lack of fertilization is very common in true firs and female gametophyte will degenerate leaving a normal-appearing but empty seed.

seed productivity of cones

The Siberian fir trees growing in the Institute of Forest Arboretum have generally low production of cones and seeds, with cone amounts varying from none to twenty in a tree. Generally seed productivity of cones ranged 45% to 87% during the years covered by our studies. However, these seeds showed an extremely low viability, containing developed embryos making up only 1-9.8%. Empty seeds were morphologically similar to full ones.

Unlike the natural populations of the species found in the low-mountain areas of Eastern Siberia, in which the seed buds damaged by seed chalcids (Megastigmus) amounted to a considerable number, the insect larval infestations were negligible (less than 1% of the seeds were damaged) at the arboretum. Few Megastigmus eggs observed during archegonium formation. The eggs were located at the embryo sac ends opposite that where archegonia are, as well as between the nucellus tips and embryo sacs (Fig. 4d). Abies sibirica shows a 1-year type of reproductive cycle similar to the other true fir [START_REF] Powell | Postdormancy Development and Growth Microsporangiate and Megasporangiate Strobili of Abies balsamea // Can[END_REF][START_REF] Singh | Sexual Reproduction in Grand fir (Abies grandis Lindl.)[END_REF]Arista & Talavera, 1994;Politi et al., 2011). The seed cones show only rudimentary ovules containing archesporial cells during winter dormancy, and their differentiation are post-dormance phenomena. A considerable part of seed buds aborted before or during dormancy, and became dry hard, and pitched. Cones abortion can seriously reduce potential crop at the arboretum.

The phenology of events occurring during spring and summer differs at the arboretum and in natural populations. Climatic changes appeared to be responsible for physiological disturbances in the planted fir individuals, which disturbances were particularly evident during meiosis or during pollen formation [START_REF] Bazhina | Specific Features of Meiosis in the Siberian Fir (Abies sibirica Ledeb.) at the the V.N. Sukachev Institute, Russia[END_REF][START_REF] Bazhina | Siberian Fir (Abies sibirica Ledeb.) Pollen Viability at the V.N. Sukachev Institute of Forest Arboretum. EuroGard VI: 6th European Botanic Gardens in a Changing World: Insigths into Eurogard VI/ Eds[END_REF]. Because of inadequate pollination is the low number of filled seeds found at the arboretum. The development of the pollen tube and ovule is more highly synchronized in true fir than in most other conifers and the brief period of pollen tube development

Discussion

happens during the few days while female gametophyte is maturing [START_REF] Owens | The Reproductive Cycles of True Firs[END_REF]. Any asynchrony in development or frequent low pollen production may then prevent fertilization and reduce the number of filled seed.

The Siberian fir trees growing in Forest Arboretum have generally low production of cones and seeds. The cone development might be blocked at certain stages by a number of factors [START_REF] Colangeli | Factors affecting Cone and Seed Production in Douglas-fir[END_REF][START_REF] Owens | Factors affecting Seed and Cone Development in Pacific silver fir (Abies amabilis) Can[END_REF], and in particular climatic conditions, which probably caused abortion of buds before their bursting or of cones at early stages of their development.

Siberian fir cone morphogenesis is remarkable for the fact that the processes of both megasporogenesis and female gametophyte development do not depend on seed pollination [START_REF] Nekrasova | Plodonoshenie Pychty Sibirscoi (Abies sibirica Seed Production)[END_REF]. However, the major factors accounting for sterile seed occurrence are insufficiency and low quality of pollen. It is due to certain specificity of fir sexual reproduction that the fir trees at the arboretum are unable to realize their high reproduction potential. In other words, this specificity causes such a low adaptation of the fir reproduction system to the environmental conditions found in the arboretum. 
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Abstract

These trees are from very diverse taxonomic groups, biogeographic origins and have different growth patterns. They are deciduous or conifer species, with rhythmic or perennial growth. The method used lets us observe and compare their primary growth and their secondary growth simultaneously.

The approach requires the use of autonomous micro-dendrometers to record and continuously monitor micro-variations in trunk or branch diameter. The initial results highlight contrasted growth and drought-adaptation strategies at the same site.

THE ADAPTING OF TREES TO CLIMATE CHANGE IS ONE

OF THE BIGGEST CHALLENGES WE FACE PRESENTLY. In the Mediterranean climate, water resources are highly fluctuating, with a variation coefficient of 30% [START_REF] Rambal | Comment les arbres méditerranéens affrontent-ils l'imprévisibilité de la ressource en eau ?[END_REF]. Over the decades to come, we will see an increase in more intense droughts around the Mediterranean and a reduction in rainfall events, which will become more unpredictable and violent. Will the flora be able to withstand more and more pronounced drought conditions? Some species are able to limit water loss by reducing their leaf surfaces, the number of stomata or conditions for transpiration from stomata (leaf hairs, waxes, etc.). Others have greater capacity to access groundwater, i.e. deep root systems. On a physiological level, transpiration, which is a vital process for tree growth and its temperature regulation, is heavily affected by the water shortages linked to edaphic drought. The higher the deficit, the slower growth. In an extreme drought, even if the stomata are fully closed, dehydration continues and can cause xylem vessel embolism and eventually death of the tree [START_REF] Cruiziat | La cavitation: un mécanisme perturbant la circulation de l'eau chez les végétaux[END_REF][START_REF] Cruiziat | L'embolie des arbres[END_REF].

THE GOAL OF THE PHENOTOOLS PROGRAMME IS TO MEASURE THE IMPACT OF CLIMATE ON THE PHENOLOGY OF GROWTH OF A SAMPLE OF EXOTIC TREES INTRODUCED AT THE VILLA THURET BOTANICAL GARDEN IN A MEDITERRANEAN CLIMATE.
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One of the findings we made at the Villa Thuret, located in southeast France, is that many exotic trees can withstand the excesses of the Mediterranean climate (proven in the fact that they have continued to thrive in the garden for several decades, some for a century or more), apparently irrespective of their phylogenetic positioning or biogeographic origin. However, they demonstrate diverse -indeed contradictory -phenologies: some grow while others are "paused", they flow once or several times depending on year, stop growing in some winters or some summers but not others, etc. Some retain their original phenology (e.g. southern hemisphere) while others adapt to the seasons in the host country, according to conditions that have yet to be explained.

Due to the influence of climate on phenology, the plants' exposure to environmental fluctuations and the taking into account of global chang- temperatures over recent years [START_REF] Cleland | Shifting plant phenology in response to global change[END_REF], which is consistent with an increase in the length of the vegetation period. Current changes lead to modifications in plant phenology and, due to high temperatures and drought conditions in summer [START_REF] Cleland | Shifting plant phenology in response to global change[END_REF], this can lead to a reduction in radial growth and hence in forest productivity [START_REF] Michelot | Comparing the intra-annual wood formation of three European species (Fagus sylvatica, Quercus petraea and Pinus sylvestris) as related to leaf phenology and non-structural carbohydrate dynamics[END_REF]. Among the studies into the impact of climate on plant phenology, some focus on primary meristem events that lead to longer stems [START_REF] Cleland | Shifting plant phenology in response to global change[END_REF]Gordo & Sanz, 2010), while others deal with the modulation of secondary meristem functioning and the consequences on thickness growth [START_REF] Rathgeber | Simulated responses of Pinus halepensis forest productivity to climatic change and CO2 increase using a statistical model[END_REF][START_REF] Rossi | Predicting xylem phenology in black spruce under climate warming[END_REF][START_REF] Cuny | Life strategies in intra-annual dynamics of wood formation: example of three conifer species in a temperate forest in north-east France[END_REF][START_REF] Klein | Differential ecophysiological response of a major Mediterranean pine species across a climatic gradient[END_REF][START_REF] Michelot | Comparing the intra-annual wood formation of three European species (Fagus sylvatica, Quercus petraea and Pinus sylvestris) as related to leaf phenology and non-structural carbohydrate dynamics[END_REF]. These results may appear contradictory and raise the question of the relationship between these types of growth. Furthermore, in the Mediterranean region, the climate creates growth conditions that alternate frequently between two winter dormancy phases and two vegetation phases: we refer to this as bimodal growth [START_REF] Camarero | Plastic bimodal xylogenesis in conifers from continental Mediterranean climates[END_REF].

THE ADAPTING OF TREES TO CLIMATE CHANGE IS ONE OF THE BIGGEST CHALLENGES WE FACE PRESENTLY. IN ORDER TO SURVIVE, THESE LIVING ORGANISMS, THAT GENERALLY HAVE A LONG LIFESPAN, MUST BE ABLE TO WITHSTAND INCREASINGLY FREQUENT AND MORE INTENSE CLIMATIC EVENTS.
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The methods currently applied in studies into the impact of climate change on phenology come up against some methodological limitations. For example, knowledge about the development and growth of some species, in particular Mediterranean and/or exotic species in a Mediterranean climate, which varies from one year to another, remains underdeveloped at this stage and lacks hindsight (some permanent sites exist in the natural environment:

Puechabon, Fontblanche, St Michel de l'Observatoire). To benefit from his-torical data and diverse situations, it is therefore necessary to set up robust, automated methodological tools to supply the databases and phenological models, and also help us understand the development phases of these species and assess their capacity for adaptation in relation to this characteristic (phenology), which has not been the subject of extensive study so far. pinpoint growth strategies when faced with the risk of edaphic drought for these species? These are some of the questions that our study will endeavour to answer.

Materials & methods

The sample currently comprises 68 adult trees belonging to 17 taxa with forestry potential. The selection criteria are as follows: taxonomic and biogeographic diversity, primary growth mode diversity, growth phenology diversity, exoticism and acclimatisation (the trees are all adult and have well accommodated to the pedoclimatic conditions at Jardin Thuret), presence of control 

. primary growth monitoring

The weekly monitoring is inspired by the BBCH scale, with a universal decimal code for the phenological stages of the plants grown (Table 1) [START_REF] Meier | Stades phénologiques des mono et dicotylédones cultivées[END_REF].

The elongation of branches is also measured weekly along at least two axes per tree: a main B1 axis and a secondary B2 axis (fig. 1 and2). of the organ [START_REF] Kozlowski | Growth and development of trees[END_REF][START_REF] Klepper | Stem diameter in relation to plant water status[END_REF][START_REF] Mcburney | The relationship between stem diameter and water potentials in stems of young cabbage plants[END_REF][START_REF] Améglio | Daily variations of stem and branch diameter: short overview from a developed example[END_REF][START_REF] Simonneau | Diurnal changes in stem diameter depend upon variations in water content: Direct evidence in peach trees[END_REF][START_REF] Zweifel | Stem radius changes and their relation to stored water in stems of young Norway spruce trees[END_REF]Cochard et al., 2001;[START_REF] Daudet | Experimental analysis of the role of water and carbon in the tree trunk diameter[END_REF] and 4) the contraction or expansion of conductive elements under the impact of internal pressure related to water status of those conductive parts [START_REF] Irvine | Continuous measurements of water tensions in the xylem of trees based on the elastic properties of wood[END_REF][START_REF] Offenthaler | Wood diameter indicates diurnal and lon-term patterns of xylem water potential in Norvay spruce[END_REF][START_REF] Sevanto | Time lags for xylem and stem diameter variations in a Scots pine tree[END_REF]. We have used PépiPIAF sensors [START_REF] Améglio | PepiPIAF: A new generation of biosensors for stress detections in perennial plants[END_REF] which give very accurate (sensitivity to microns) continuous mea- Micro-dendrometers are used for twice-weekly trunk diameter measurements (Photo 2). We have taken weekly micro-core samples to track cambium/cork cambium activity. Finally, we monitored bark shedding in the species concerned, the objective being to explore a new simple phenological character for use in looking at cork cambium functioning [START_REF] Ducatillion | Changement climatique: les écorces peuvent parler. Les cahiers de Jardins de France n°2 -A l'affut des connaissances[END_REF]. The entire device is on the Table 2.

328

For each of these species, measurements in diameter variations have been set against climate data, elongation periods, different phenophases and bark shedding. We now have eight years' worth of phenophase observations for several species, but only two and a half years with the use of sensors and bark shed observation. The initial results nonetheless reveal some significant trends. The effect of climate on the growth of the three initial tree categories is compared in Table 3.

Group 1, illustrated by Arbutus x thuretiana (a hybrid between A. canariensis and A. andrachne naturalised at Jardin Thuret), reveal a number of axes in the growth or flowering phase, between autumn and early summer. Normal winter temperatures do not affect growth. However, environmental conditions affect the phenophase dates. Growth stops during the summer period. Diagram of the phenological cycles of 4 groups of species, according to the seasons. The curve in blue gives the average elongation for the 4 group of species independently of the climate. The red curve gives the same average for the diameter growth. For each season, we indicated the effect of the main climatic factor on elongation (in blue) or diameter growth (in red). For example, the diameter growth of the Eucalyptus is greatly attenuated by water stress (H2O) in late spring and early summer in comparison with the average diameter growth for this site at this period. For this species, diameter growth was also impacted in winter in response to the colder temperatures (T°C) of one year in comparison to the average temperature during winter for this site.

Results and discussion

in its original area in California [START_REF] Mooney | Carbohydrate Storage Cycles in Two Californian Mediterranean-Climate Trees[END_REF] 

Abstract

Their initial goal was to identify species, able to resist to pollution or to be an alternative to species endangered by pathogen problems. These arboreta are located in three different climates: oceanic, mountainous and Mediterranean. Numerous species are present at least in two different arboreta enabling comparison of their behavior under contrasted climates. In this project, we have measured survival and diameter on 254 taxa (17835 individuals). Moreover, total height of the three biggest trees per plots has also been measured. Thus, we can compare oldest results obtained in these arboreta in terms of growth and survival with those after several climatic accidents (drought, heat). We also have recorded the temperature and precipitations in order to identify years which are the most different from the average. We lastly began a study of chronodendrometry in view to determine the reactions (in terms of radial growth) of different species under climate stresses.

The ultimate goal of the project is to identify species offering the best compromise between overall growth and growth to stress during extreme years.

These studies have showed that species which were the best thirty years 
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Introduction Materials & methods

This report led to the establishment of experimentation sites of a new genre and unique concept in the world of dendrology and forestry: "the elimination arboreta". The two main questions addressed by these experiments were:

(1) to find species able to grow in areas without forest vegetation (e.g. Massif

Central's high moors, wetlands) generally considered as "forest production deserts",

(2) to provide alternative to species traditionally used in reforestation; but being unsuitable for various causes (insect attacks, air pollution, potential problems inherent in large-scale monocultures, etc.). These arboreta were established in public forests between 1969 and 1982 and almost all in national forests. Several reports have been published on the arboreta [START_REF] Pestour | Choix des espèces de reboisement en région méditerranéenne[END_REF][START_REF] Imbert | Choix des espèces de reboisement en Haute-Margeride, premier bilan de l[END_REF]Allemand, 1989;Blandin & Steiner, 1996;Mons, 1993). Today, trees planted in these arboreta have been selected by local conditions, that are sometimes very stressful (drought heat, short vegetation period, extreme frosts, etc.) and could be considered as adapted to their environment. The question now is: are some species known enough to be promoted as potential productive forest reproductive material? To try to answer that question, INRA and ONF, merged their inventories and data tables. The important results and conclusions of this study are presented here after.

geography

The six arboreta used to support this study were created by INRA. They are now managed by ONF as arboreta of scientific interest (Lamant et al., in press) and are also included in the French multipartner public arboretum network (Ducatillion et al., in press).

These arboreta are located in 3 different climates as oceanic (Basse Seine), mountainous (Sainte Anastasie and Col des 3 soeurs) and Mediterranean (Caneiret, Plan Esterel, and Treps) (see location in fig. 1 and metadata in fig. 2).

IN APRIL 1967, INRA PUBLISHED A REPORT ENTITLED "EXPERIMENTATION ON ECOLOGICAL ARBORETUMS" PROPOSING THE FOUNDATION FOR A PROGRAM TO PREDICT THE BEHAVIOR OF A SPECIES OR A PROVENANCE IN A GIVEN ENVIRONMENT (LACAzE, 1967).
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Photo credit : Abies procera à l'arboretum de Sainte Anastasie, T. Lamant As a result of an easy seed supply and a good bioclimatic match, arboreta include a high proportion of species native from the western part of the United

States and Southwestern Canada.

> FIGURE 1

Map of the six scientific arboreta

> FIGURE 2

Synthetic characteristics of the 6 scientific arboreta survival Arbitrarily, the raw survival is given here as the number of species of which at least one tree is still alive. Out of 3719 initial plots, there are 2365 plots where at least one tree is surviving. Out of 779 initial taxa, 355 present at least one survivor (hence 424 taxa are completely dead).

On the basis of successive inventories, we observed that survival of some species gradually decreases, which would demonstrate their total inadequacy.

Others species suddenly disappeared in the first few years following their installation, which may be explained by uncommon factors, incidental, or humans (frost, drought, wild animals and lack of adequate maintenance). We also observe trees whose numbers even if they decline, remain relatively constant since planting (example of 3 species in fig. 5).

> FIGURE 5

Survival evolution according to time in number of trees. This should means that the lack of water does not affect (or a little) the growth of these taxa.

naturalization and invasive species

In Mediterranean arboreta, we find some invasive species to be eliminated such as Hakea sericea Schrad. and Hakea salicifolia (Vent.) B. L. Burtt. (Ducatillion et al., 2015).

general results

Non exhaustive list of tree species with good potentialities of survival and growth, according to the climate: growth Growth varies over time and according to the species (example of fir trees with usually slow early growth, then faster). We need some growth observations along a good proportion of trees life before choosing an appropriate species. The environmental conditions of certain arboreta do not represent the usual forest area: the environment of Lower Seine is exceptionally fertile; on the contrary the ground in Caneiret is so poor and draining (dry) that even the native species have difficulty to develop. Even survival is an accomplishment. 

•

Six elimination arboreta

Conclusion & perspectives

Jacques Allais, Albert Dumas, Bernard Bietta, Jeff Bisbee, Luc Blaison, Hervé Le Bouler, Didier Maerki and Michel Timacheff.
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COMMENT MOBILISER DES NOUVEAUX PUBLICS AUX CONSERVATOIRE ET JARDINS BOTANIQUES DE NANCY ? DEUX PROJETS ORIGINAUX ET FÉDÉRATEURS

Photo credit : Le mouton géant recouvert de laine au Jardin Botanique de Nancy,

Katia Astafieff

Conservatoire et jardins botaniques de Nancy, 100 rue du jardin botanique, 54600 Villers-lès-Nancy katia.astafieff@grand-nancy.org this approach had a number of advantages :

Résumé

• Leiden is a student city. Students in their twenties could bring along their parents or, as was more often the case, their grandparents and do something fun and informative together.

• The mixed age groups created a harmonious atmosphere; they all worked enthusiastically, but also talked quietly and looked at each other's work.

• The participants had no previous knowledge of plants. Before the morning's course they regarded ferns as rather boring green plants. They were allowed to choose 'their' fern from a bucket of assorted ferns -a difficult choice to make because of the great differences between the plants.

• As they were drawing the participants discovered details, and someone explained what they were seeing. Binoculars were available, and the participants studied the ferns through these with great wonder. Some people spontaneously took photos through the binoculars with their mobile phones, so that they could add details to their own drawings • After they had been drawing for two hours they were given a short tour of the fern garden. Where the average group of visitors chats their way through this, a group of course participants almost had to be dragged away from the fern garden because there was so much to see.

A contribution from the Cultural Participation Fund (Fonds voor de Cultuurparticipatie) enabled us to carry out this project, and meant that the Hortus could offer this course to participants for a low price, and direct recruitment towards both older people and students.

DURING THE CONGRESS PAUL KESSLER REPORTED ON A SUCCESSFUL EXPERIMENT IN THE HORTUS BOTANICUS LEIDEN. IN THIS PROJECT THE EYES OF THE PUBLIC WERE OPENED TO THE BEAUTY OF FERNS USING A COMBINATION OF DRAWING AND GRAPHIC TECHNIQUES, AWAKENING THEIR INTEREST IN THIS GROUP OF PLANTS.
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• Vandecasteele P.G.M.

FERNS DRAWING GRAPHIC TECHNIQUES AWAKENING INTEREST GENERATIONS LINKED WITH THE GREEN COLLECTIONS IN BOTANIC GARDENS •

> Keywords

Photo credit : Fern garden in Hortus botanicus Leiden, Hanneke Jelles
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• Keßler Paul J.A.

• Jelles J.D. Bringing together two or three generations of adults fulfils a need. It is a way of combatting loneliness for the very oldest, and everyone experienced this short time together as highly valuable. There is a good chance that the participants will return to the Hortus.

> IMAGE 1

Ink drawing of a tropical fern, Monachosorum subdigitatum; drawing Hanneke Jelles naissance -that all knowledge is collectible, as well as the form of a beautiful and lush garden, often in the inner city, and the collections themselves -both 'natural' and cultured species -are a representation of historic and contemporary society. The gardens are very diverse, some are academic, some are connected to large park areas, some are connected to zoos, etc.

abstract

The main reason to start a collaborative project involving all 24 Dutch botanic gardens was the decline of financial support the gardens were receiving from governments and universities. The gardens had little time to think about long term opportunities, they were mostly survival driven. The board of the NVBT decided to make funds available to formulate a combined proposal that would secure the future of all 24 botanic gardens. The proposal was awarded a grant of 2 million euro from the Dutch National Postcode Lottery and started the collaborative Planting the Future project that will run for 5 years.

the aims that were defined for the Planting the Future project are :

• Initiating dialogue with the public about the importance of plants from a shared and accessible (web based) database.

• Strengthening cooperation between participating gardens

• Rejuvenation of-and widening the target audience

To work from a shared identity, the gardens started with the BGCI definition of a botanic garden, namely 'botanic gardens hold documented collections of living plants for the purposes of scientific research, conservation, public display and education'. It was agreed that not all the NVBT gardens needed to meet all of these four aims, but together the gardens do fulfil the criteria required by this definition. In reality it transpired that most of the botanic From the outset making the data pertaining to all 24 botanic gardens public was one of the most important aims of the project. New technological infrastructure is currently being designed to enable this information to be accessible by the wider public. The gardens are amalgamating the collection data from each garden to make this wealth of information accessible via the NVBT website. The first pilot of a public application can be viewed at www.botanischetuinen.nl/en/plant-search. See also paper Renske Ek, What does the public want? Lessons learned from using modern technology in transferring plant knowledge from scientific community to the wider audience.

At the start of the project, collaboration between the Dutch Botanic Gardens was very limited. Critical to kick start the collaboration was the implementation of the co-creation labs under the leadership of Waag Society.

Waag Society is a media lab that uses creative methods that stem from 'design thinking' and centre on 'learning by doing'. These methods focus on the creation of a new type of dialogue between people with different knowledge and backgrounds to get started.

> FIGURE 1

Symbol of a flower as a representation of the collaboration

> FIGURE 2
Facilitating a dialogue with audiences from a shared database The first session started with each garden sharing those findings and was followed by an activity in the garden with a set of 'ambiguous prototypes': objects that have no purpose in themselves, but designed to let them imagine what these objects could do in their garden. A free format explorative activity, which gets the participants in a specific mindset and also lets them get to know each other better. Towards the end of the six week activities they designed a number of specific interaction scenarios and prototypes, including a Physical Storytelling tool for grandparents and grandchildren, a Talking Tree and an Urban Gardeners programme, ideas that will be developed further. Among the learnings from the first two labs are:

Project aims

• Kick starting the dialogue transfers to all topics and domains, education, communication, exhibition design; big spin off in informal connections

• Focus of the gardens is very much on broadcasting and not too much on co-creation labs 
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From the outset informing and involving all employees has increased support for collaboration. For example, the exhibition Protecting Plants, highlighting 240 Red List species in 24 botanic gardens: the exhibition was a success because all the gardens were involved from the outset, and all gardens agreed on the aims. There was a central organisation and the arrangement of the final exhibition is in such a way that leaves room for personal interpretation.

The third lab was aimed at convergence of ideas and was limited to twodays, involving the decision makers of the individual gardens to gain support for the ideas developed. From the 20 proposals that had been developed by the participants, the most viable were developed into scenarios by Waag Society and put forward to an ad hoc decision making body in the third Lab.

> FIGURE 4

Prototyping and testing a user application responding to touch dens with the wider public, it was of great importance that the anecdotes are linked both to the plant concerned and to the taxonomic information held in the collection management system. Again close collaboration between different employees is therefore important. Collection managers oversee taxonomic data, whilst guides recount anecdotes about the plants to the public.

> FIGURE 5
Information alignment is therefore of utmost importance. The majority of the botanic gardens in the Netherlands have only a small number of staff who are responsible for a large number of different functions and tasks and they share them with a large number of volunteers. We all know that the botanic garden staff are both highly dedicated and extremely committed. However, the effectiveness of internal collaboration does have room for improvement, especially with regard to the alignment between those employees focused on the plant collections on the one hand and those employees concerned with communication and education on the other. In the botanic gardens the level of internal collaboration between these two groups left much to be desired. Plant-focused and people-focused groups need to work more closely-and become more in tune with one another.

We present 10 key points that can contribute to the increasing success of the botanic gardens. As highlighted earlier, these points need to be regarded in the context of a change in working practices, especially with regard to collaboration, with more focus on the outside world, and not forgetting of course the importance in preserving each garden's own identity. 
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There are generally many accepted reasons, why the use of native plants in gardens privileges the identity of the Green Design and Landscape Unit and is an important contributor to the sustainability of green spaces. However, there are still some obstacles to its practical implementation, including the shortage of available technical information on these native plants characteristics and proper use, their slower growth, the insufficient supply of certified native species in Portugal, but above all the lack of awareness of the difference between the native species and alien and invasive species, at the level of In parallel with the research work an outreach strategy, with dissemination and promotion of indigenous species is underway. The disclosure is twofold. On the one hand the construction of a site where the scientific content is being processed and interpreted on a native flora (and vegetation) 06.
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• Soares Ana Luisa given: an ECOgarden in Ajuda Botanic Garden (Lisbon) and another in a private house at Melides (Alentejo). The aim of Ajuda Botanic Garden was the recovery of the forest zone that always was intended to be composed of native species, in order to be an example of a built garden with native plants, recreating the phytosociological environment of the region. This ECOgarden will allow visitors to see the indigenous flora of the Lisbon region that have a high ornamental value and the consequences of combining this methodology with previously known environmental gains. The Ajuda Botanic Garden gains a new point of interest, which is also important because of its educational panels that were associated with posters identifying the project and species. The aim is to show technical people and the general public that we have native species that have very considerable ornamental value, for any botanical collection that can be easily found in the market. The private house project in Melides is an example of applying the methodology under study to a landscape architecture project in a private garden, where the garden matches the surrounding landscape both in terms of the type of plants and their layout.

introduction

In this way the new environmental challenges in terms of green spaces are mainly focused on a decline in water consumption, reduced soil erosion and minimum use of exotic species, which often become invasive and harm the landscape balance. We seek to increase the use of native plants as an intrinsic feature of contemporary green space projects by disseminating information and making it available, and through growth in native species production via specialist methods adapted to their use in nature.

Landscape architecture projects should be designed as a living ecosystem, enhancing biodiversity and favoring balanced resource management. Thus, the selection of plant material becomes a determining factor in the creation of a truly sustainable garden, in terms of water management and use of fertilizers, as well as in terms of pest and disease control treatments. The specialist production methods have low production costs, no acclimatization expenses and require less fertilizer and water, which impact on the building of new green spaces, and, above all, their maintenance requires water consumption levels very similar to the natural situation, as close as possible to the average rainfall at each location. It is essential that each project is inspired by the actual location and materials, that plants and typologies be selected to favor local trade and production and at the same time reduce the costs of each project.

The project "Phytosociology, Landscape and Sustainable Gardens", financed by PRODER (Programa de Desenvolvimento Rural, Portugal), formed a partnership to study, research, design, produce, deliver and market native species.

The parties concerned intend to promote a greater awareness of the importance and benefits of preserving the natural landscape and its biodiversity, which is based on assessment, knowledge and application of indigenous species in Portugal. At the research level a great deal of work has been undertaken in this field, especially as regards botany and phytosociology (reflecting the importance of ISA as a partner and the support of Lusitanian Association of Phytosociology -ALFA). This project was innovative to the extent that it focuses on interpreting the science in terms of landscape architecture, that is to say it promotes and disseminates biodiversity by means of a multidisciplinary understanding of landscape projects that has practical applications.

AT THE PRESENT TIME AS THE CLIMATE IS CHANGING, THE PRESERVATION AND UPGRADING OF THE LANDSCAPE, ALONG WITH THE SCARCITY OF RESOURCES AND THE CURRENT ENVIRONMENTAL INSTABILITY LEAD US TO RETHINK THE WAY WE ACT ON THE LANDSCAPE AT THE VARIOUS LEVELS.
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Photo credit : The aspect of the Olisiponense Garden in the Jardim Botanico da Ajuda, Lisbon, after three years of plantation
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By disseminating information and raising awareness among the general public we seek to consolidate the ecological, aesthetical and economic components and above all make the use of native species "fashionable". This type of work makes it possible to design green spaces that are aesthetically appealing yet have a strong social and educational component, since this philosophy is a concept that awakens interest in and curiosity about Portuguese flora, and consequently raises awareness about the importance of the landscape and habitats. The software platform will allow producers to advertise the native species they produce and will bring the sector up-to-date in terms of new technology, acting as a driving force to its commercial presence and to the economic sustainability of this new niche market.

The specific objectives of this operation include: integration and synthesis of a base of knowledge about native species; identification, characterization and recognition of the main series of vegetation; research, demands and behavioral trends of native species; introduction of an increasing variety of indigenous species into the market with the development and implementation of a specialized nursery; definition and dissemination of new methods of intervention in the landscape; development of a platform for awareness, dissemination and promotion of native species in landscaping.

One of the major foreseeable consequence is the strengthening of the national identity by means of native plants. The spirit of each location, the essence of each landscape will be the design guidelines that will impact on tourism, production and society's relationship with the landscape and the environment generally.

Concerns about the environment and the benefits of using native species produced nationally and suited to the particular location will become effective when the general population is properly aware of this reality. Thus the project sets out to study and interpret previously developed contents, so as to provide for their practical application and subsequent disclosure, so that the methodology proposed may be used by those working in the fields in question.

In accordance with the concepts put forward by [START_REF] Capelo | Conceitos e métodos da Fitossociologia: Formulação contemporânea e métodos numéricos de análise da vegetação[END_REF], vegetation is a fundamental structuring element in landscapes. Not only does it introduction Methodology
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369 dominate most land ecosystems through its biomass, it also constitutes the habitat for animal populations and is at the heart of the majority of human productive and cultural activities. It is also the element that best integrates a landscape's biological response to environmental factors (physical, biological and anthropic). In that sense it is also of enormous diagnostic and landscape systemization value.

The new science of landscapes was given the name of Symphytosociology.

Géhu & Rivas-Martínez (1980) consolidate and promote the use of this term, definitively characterising the sigma associations as the stages of the same ecological succession (vegetation series) subordinated to the same climax and distinguishing the successional stage from the catenal stage (zoning), in the genesis of association complexes in a landscape. They also set up the basis for Integrated Chorology that establishes a territory's hierarchical biogeographical typology, based on the Landscape Phytosociology units [START_REF] Costa | Biogeografia de Portugal continental[END_REF].

The notions of dynamic-catenal phytosociology defined as the basis for Landscape Phytosociology are summarised in an article by Rivas-Martínez in 2005, where he defines the most important units -vegetation series, geoseries, permaseries and geopermaseries. A map of the vegetation series in continental Portugal with a scale of 1:400 000 was presented by [START_REF] Capelo | Nemorum Transtaganae Descriptio. Sintaxonomia numérica das comunidades florestais e pré-florestais do Baixo Alentejo[END_REF].

In parallel with the research work an outreach strategy, with dissemination and promotion of native species is underway. The disclosure is twofold. On the one hand the construction of a site where the scientific content is being processed and interpreted on a native flora (and vegetation) database, as well as its presence in the national market. On the other hand the challenge of designing landscape architects' projects with native species in order to be a living ecosystem, enhancing biodiversity and favoring balanced resource management (e.g., ECOgarden in Ajuda Botanical Garden and a private house at Melides). so, the methodology adopted was as follows ( Fig. 1):

• To identify and classify the major Portuguese plant series;

• To classify the Portuguese native species, based on knowledge from the fields of Botany;

• Phytosociology and Phytogeography, combined with data acquired from field work;

• To identify sites for collecting seeds and selecting species with the potential to be produced in the nursery and used in Landscape Architecture projects, considering the legislation for species and habitats;

• Experimentation on and production of native species by seminal means;

• To devise new methods of working on landscapes and outdoor spaces;

• To build up a data base containing up-to-date information on native plants and on their availability in the Portuguese market.

Methodology
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Scheme for the methodology employed

Results
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The current project bases all research and experimentation on thorough field work performed nationally [START_REF] Costa | Biogeografia de Portugal continental[END_REF] that includes plant inventories (Fig. 2), landscape interpretation (Fig. 3) and the collecting of seeds in relation to landscape architecture and botany, as well as the production of many of these species in nurseries to ensure they are available for projects.

The gardens projected following this methodology were registered by AR-QOUT with the name ECOJardim (EcoGarden). The project was awarded the ECOFLORA 2012 prize for a winning idea.

Efforts on building ECOgarden models, and application examples to define methodology were implemented in several gardens. Landscape architects' projects were designed including the principles of sustainability mainly focused on a decline in water consumption, reduced soil erosion and minimum use of exotic species always attending to the aesthetical component.

In this paper we'll present two examples: Ajuda Botanic Garden, with the name of Olisiponensis Garden (Fig. 4) and a private garden at Grandola Hills, Melides (Fig. 7).

ajuda botanic garden

In this Botanic Garden the aim was to recover the forest zone which was always intended to house native species, in order to be a sample of a built garden with native plants, recreating the phytosociological environment of the region (Fig. 5). 

MELIDES/SERRA DE GRÂNDOLA

The place is located in Serra de Grândola, predominant formation of shale, exposed to dry weather with little rain in summer and climate sub-humid with low temperatures in winter.

The diagnosis was confirmed by the landscape phytosociological framework in a 500m radius, which were carried out several inventories and photographic surveys.

case study
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> Keywords > FIGURE 3

Example of a field landscape interpretation (Tour sheet)

>> FIGURE 5

General Plan of Olisiponensis Garden -Ajuda Botanic Garden

>> FIGURE 4

Localization of Olisiponensis Garden (ECOjardim) in Ajuda Botanic Garden 06.
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case study
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• Soares Ana Luisa This ECOgarden will allow visitors to see the indigenous flora of Lisbon region and the combinations of high ornamental value that result of this methodology, associated with environmental gains already known.

A total of 300 plants were planted and the species used are presented in The Ajuda Botanic Garden gains a new point of interest, which is also important because of the educational panels that were associated with posters identifying the project and species (Fig. 6). It is intended to show to the technical persons and to the general public that we have native species with very considerable ornamental value, worth for any botanical collection that can be easily found in the market. In the heart of the Grandola Hills, Melides, there is a family house designed by the architect Manuel Aires Mateus for which an ECOgarden was designed that would be a natural space, integrating the house and the pathways, that called for little maintenance and water consumption.

The project (Fig. 7) was conceived so as to interact with the local ecosys- 

> FIGURE 7

Project master plan -ECOgarden in the Melides garden -Grandola Hills, Portugal (ARQOUT)

> FIGURE 8
The criterion for distributing the higher ligneous species 06.
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> FIGURE 10

The criterion for distributing the species (mainly herbs and shrubs)

> FIGURE 9
The criterion for distributing the lower ligneous species 06.
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> FIGURE 12

The garden finished (May 2015) 
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• Soares Ana Luisa to optimize the educational practice and bridge the gap between the educational practice and pedagogical research (Van Braak et al., 2008). EDR is cyclical by nature, implying that it should be envisioned as a spiralling approach where the educative material of the educative intervention is developed, tested, evaluated, improved and then redeveloped, retested, re-evaluated again [START_REF] Barab | Design-Based Research: Putting a Stake in the Ground[END_REF][START_REF] Brown | Theoretical and methodological challenges in creating complex interventions in classroom settings[END_REF].

introduction
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design principles

In developing the learning material following design principles were kept in mind:

1. As historic scientific cases provide an excellent context to reflect upon the NoS [START_REF] Höttecke | How and what can we learn from replicating historical experiments? A case study[END_REF], it is important to integrate the histories of scientific discoveries in the learning material to be developed. In this regard different historic collections of the university museum can be used to provide the context to elicit understanding of the NoS.

2.

As inquiry-based learning is a successful approach to enhance the motivation and commitment of students [START_REF] Barnett | Reshaping the University: New Relationships between Research, Scholarship and Teaching[END_REF], the learning material should allow students to discover and experience the scientific content through hands-on activities. This way, "inquiry-based exhibit methods about the processes of science can provide exemplary experiences with 06.
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inductive learning which can influence school methods." [START_REF] Dolin | Teaching and Learning Scientific Literacy and Citizenship in Partnership with Schools and Science Museums[END_REF].

3.

As understanding NoS is more than acquiring scientific knowledge, also involving reflection about scientific practice, students should be engaged in a dialogue and thinking activities throughout the learning process (Abd- [START_REF] Abd-El-Khalick | The nature of science and instructional practice: Making the unnatural natural[END_REF]. In this regard a philosophical dialogue provides an interesting approach as it aims at eliciting critical reflection [START_REF] Lafortune | Philosophy for Children Adapted to Mathematics: A Study of its Impact on the Evolution of Affective Factors[END_REF]Sigurdardottir & Nelson, 1999). This technique en- In the workshops mentioned above, students participated in hands-on scientific experiments. In between and after these activities, students are guided in a discussion about the tentative nature of scientific knowledge, the difference between observation and inference, the creative role of the scientist and the empirical nature of the scientific practice. In a so-called "Salon scientifique", students investigated in a philosophical dialogue questions such as "How does a scientist proceed?", "Is a discovery absolutely true?" or "What makes a good scientist?"

El

Observation reveals that students are highly motivated when hands-on and minds-on activities are alternated. Citations of students participating in the workshops anecdotally illustrate how understanding of NoS is stimulated. A 14-year-old answered: "Most ideas change, but some remain the same for a long time. We will never know for sure whether what we know is absolutely correct". A 13-year-old claimed: "Last year I thought that a scientist only checks what others discovered. Now I realize that there are many new things to be discovered."

Results

discussion

EUROGARD VII PARIS

• De Schrijver Jelle 

383

We noted in our study that it was particularly girls who were involved in the discussions. Teachers reported that some of the students who participated in the dialogue at the museum are students that do not participate in science classes at school. It is apparent that the use of the philosophical dialogue stimulates a student population that is not triggered in regular science classes. This corresponds to findings of a study stimulating dialogue and discussion in primary school science demonstrating that this approach elicits interest and motivation in science in a different population (Mant et al., 2007;[START_REF] Hanley | Thinking, Doing, Talking Science[END_REF]. In this case, mainly girls and non-native speakers seem to benefit from this approach.

Observations also show that the coach plays a key role to induce reflection among students in the workshops. Not only does the coach need to find time to question students about NoS, he/she also needs enough time and training to learn the dialogical method. It is especially hard to acquire 'the Socratic stance', which implies the coach questions more than he answers.

As the educational personnel indicated that they were not trained well 
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URBAN HOBBY GARDENING AND BOTANIC GARDENS

Photo credit : Urban gardens near University Botanic Gardens Ljubljana (Slovenia),

Jože Bavcon

University Botanic Gardens Ljubljana, Ižanska cesta 15, 1000 Ljubljana, Slovenia blanka.ravnjak@botanicni-vrt.si joze.bavcon@guest.arnes.si

Blanka Ravnjak

& Bavcon Jože
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However, due to many generations of urban city-living, the knowledge about gardening, plants and their use, was forgotten by many people. That is why people are eager to receive knowledge and help, to enable them finding a primeval connection with the nature. This is where botanic gardens can play a very important role. Besides the fact, that they are scientific and research institutions and present living plant collections, they also hold a treasury of knowledge about gardening and play a significant social role. At the University Botanic Gardens Ljubljana we attach a particular importance to develop these new botanic gardens roles. In 2013, together with the Municipality of Ljubljana, the National Television of Slovenia (RTV SLO) and Ljubljana citizens, we developed an urban hobby gardening activity. To support this initiative, the Municipality of Ljubljana offered a degraded land, near our botanic garden devoted to the creation of gardens by citizens. The land was divided in several plots that were attributed to several citizens while the staff of our botanical garden helped, during planning and creation phase by giving pro-fessional advice and support for physical work. The whole action was well supported by the media. Once a week, professional advices about plants and gardening was given in TV broadcasts, live from the abovementioned gardens. The audience was able to follow at regular intervals the work progress on the gardens, observe the growth of the crops and ask questions. Thus, a once useless, abandoned piece of land was converted into a cultivated land and it also helped connect the botanical garden with citizens through gardening. With the help of the media, the botanic garden's knowledge and good practices were also presented to the broader population. This helped create a small gardening community, which is now actively sharing experiences and good practice as well as contributing to the learning land sustainable management. This project also increased the visibility and recognition of our botanic garden in Slovenia. The Botanic Garden of the University of Ljubljana also organised similar activities in the past. Between 1834 and 1867, as Fleischmann (a gardener and later also a head of the Botanic Garden) was gaining in importance, finally taking over the Garden in 1850, fruit cultivation and gardening were heavily promoted (Praprotnik 1993(Praprotnik , 2015)). 

URBAN AREAS AND CITY
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Photo credit : Urban gardens near University Botanic Gardens Ljubljana (Slovenia), Jože Bavcon [START_REF] Fleischmann | Natoroznanstvo je vsakimi človeku silno potrebno[END_REF][START_REF] Fleischmann | Koristnost rastljinoznanstva[END_REF]Praprotnik 1993). After 1850, an entire fruit tree nursery was established, which operated until 1894 (Voss 1884[START_REF] Voss | Versuch einer Geschichte der Botanik in Krain (1754-1883)[END_REF][START_REF] Paulin | Der k.k. Botanische Garten in Laibach[END_REF], Bavcon 2010). After 1867, this work was continued, so that the later head of the Garden, Paulin, wrote that the Garden has strayed too far towards fruit and vegetable cultivation, and failed to retain its original purpose [START_REF] Paulin | Der k.k. Botanische Garten in Laibach[END_REF]. Nevertheless, even Paulin, who at the time criticised this direction, cooperated intensively in the management and planning of school gardens [START_REF] Wraber | Juliana» in Albert Bois de Chesne[END_REF]). In the 1980s, school gardens, even those with useful plants for consumption, were an intensive subject -both in articles and in practice -for Strgar, the head of the Garden at the time (Strgar 1984(Strgar -1988[START_REF] Strgar | Biološko središče v Ljubljani 7, Vrata v svet ali most nazaj domov[END_REF]. Because of this past history, the transition to today's very popular gardening subjects was anything but difficult for the Botanic Garden of the University of Ljubljana.

Lately, the Botanic Garden of the University of Ljubljana organises various lectures and workshops to try and present the plant world, its biodiversity and usefulness to as many people as possible [START_REF] Bavcon | Lectures and workshops as a source of instruction and education on the world of plants[END_REF]Bavcon 2010;Bavcon et al. 2015). In a time of increasing awareness of the importance of home-grown food, we have further increased our active participation in communication with the amateur gardeners. Despite the fact that Slovenia has a relatively lower proportion of urban population compared to other European countries, the 1960s saw a significant growth of urban population, thereby causing the slow disappearance of gardening knowledge which was no longer passed from one generation to the next. In the past, individuals often asked for advice about gardening in the Botanic Garden. With time, the number of requests increased. So, we decided to develop urban gardens together with urban residents with the support of media. Therefore, in 2013, the Botanic Garden of the University of Ljubljana, the national broadcaster RTV SLO and the City of Ljubljana began the urban gardens project.

the urban gardens project was implemented in five phases.

In the first phase, we selected the most suitable locations for urban gardens. We selected a location that was close enough to the Botanic Garden and at the same time owned by the City of Ljubljana, since the latter approved unlimited use of this land for gardening. The chosen location is located along a railway line, slightly inclined, and with a southern exposure.

The location has been named "Gardens behind the railway line". This land plot has a ruderal and degraded character, and was home to invasive plant species and bushes.

Along with selecting the location, we also selected the candidates -lessees of gardens -with the help of RTV SLO.

In the second phase, during early spring in 2013, we thoroughly cleaned the land plot of all bushes, removed the large stones and the remains of construction material, and ploughed the soil. We then divided the land plot into 6-by-5-metre gardens (30 m 2 ). Such a plot had a size sufficient to provide enough food for a family of four.

In the third phase, we began planting vegetables, and attributed to each garden owner a mentor from the Botanic Garden. All the gardeners selected signed a statement, whereby they agreed to care for the gardens on a regular basis and only use natural materials (wood, hay, homemade compost) in introduction Methods
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389 their gardens. Following our suggestions, they also agreed to only use natural agents against any potential pests, so the produce grown in the gardens will be truly natural and healthy. Furthermore, we initiated an on-line discussion group for notifications, gardening-related questions, and opinion-sharing.

Gardeners were also provided with some saplings cultivated in the Botanic Garden, whereas the purchase of seeds was made possible with the financial support of the broadcaster. In the selection of vegetables, we promoted autochthonous Slovenian species.

The fourth phase was devoted to the development of the area around the gardens (paths, lawn), during which the staff of the Botanic Garden also consulted a landscape architect. A rock garden was created using the dug-up rocks. We also built a composter at the edge of the gardens and the Society Knof (a non-governmental public society) used recycled wooden boxes to build a common area for socialising, decorating it with flowerbeds (for varied flowering plants). Along the edge where the gardens border the railway line, we weaved a wicker fence. Finally, Semenarna Ljubljana (a local seed shop company) donated a water collector.

In the final and fifth phase, we carried out an evaluation of the gardens, of their production and the different gardening practices used. All activities were closely followed by the national broadcaster by means of weekly live shows. This allowed the audience to submit gardening questions to experts

Methods

Results
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• Blanka Ravnjak products and promote a healthy lifestyle [START_REF] Derewnicka | Case Study: Urban Food Initiatives Denver Botanic Gardens[END_REF]. Promotion of health food production was also implemented in the Auckland Botanic

Gardens in New Zealand [START_REF] Benham | Botanic Garden promotes healty eating in New Zealand[END_REF].

For the city residents that own a garden and have already a basic gardening knowledge, we organised a workshop in the Botanic Garden of the University of Ljubljana, entitled "From seed to seed". During the workshop, we encouraged the participants to create their own seed bank. We taught them how to identify seeds of various plant species and the maturity state.

During the practical exercises, we familiarised them with proper collection of seeds and seed cleaning. We also taught them how to properly store the seeds so that they retain their germination ability for as long as possible -as well as stratification procedures. During the workshop we also showed them the seed bank of our botanic garden and explained the importance of seed banks for preserving of biodiversity, as well as promoting sustainable development when considering the preservation of cultivated plants and their wild relatives.

Naturally, new methods and new cultivated plants are constantly arising in gardening, leading even experienced gardeners into uncharted waters. In the Botanic Garden of the University of Ljubljana, we aim at accompanying 06.
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these trends and help answer current questions. We therefore organise every fortnight the so-called "gardening hours". We organise afternoon short lectures on gardening and answer any potential questions participants may have, thus providing expert assistance.

discussion

EUROGARD VII PARIS

• Blanka Ravnjak 

06.

EUROGARD VII PARIS

• Blanka Ravnjak 

06.

06.

introduction

The topic is important as it not only considers species but also necessitates the consideration of the health and function of whole genetic families and ecosystems. Biodiversity is vast and inclusive and, therefore its protection is an essential part of future conservation, which is why it needs to be conveyed to the public effectively to ensure their understanding and support (McKinney, 2002).

From an educational perspective, biodiversity can be a problematic topic. It is difficult to summarise and conceptualise clearly and therefore is difficult to convey to non-specialists [START_REF] Wals | Biodiversity as a Bridge Between Nature Conservation Education and EfS[END_REF]. When searching for current education resources on biodiversity the results are numerous, with varying definitions of the term. Therefore it is not surprising that the public has only basic knowledge of the topic and little engagement. For biodiversity education to be successful it needs to be clear and relatable. There is also a necessity for active participation as previous citizen science projects have shown, having the public conduct science improves their understanding drastically [START_REF] Bonney | Citizen Science: A developing tool for expanding science knowledge and scientific literacy[END_REF]. 
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Why focus on local biodiversity? 
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the "Let it grow" campaign

The campaign will also support communities to preserve a portion of their green space for local biodiversity. Flagship species will be used to illustrate the challenges facing our wildlife with explanations on how these challenges have arisen. The partnership began on 11 th September last year with the signing of a Memorandum of understanding between EAZA, ECSITE and BGCI.

Going forward, these institutions will oversee and disseminate the campaign, share educational resources and recruit and support other partners who will fundraise; design and run activities and citizen science projects focused on local biodiversity in their area and publicize the importance of biodiversity.

Let it Grow is based on EAZA's model of biodiversity campaigns; it produces branding and activities at Zoos in Europe to raise money in order to fund biodiversity conservation projects.

The model has proved successful in European zoos and aquaria. For example, in 10 years, the EAZA biodiversity campaigns have raised over €3.3 million for conservation projects around the world, created new links between EAZA and other conservation organisations, been the catalyst for regulatory change, as well as raising awareness and offering funding to over 100 hundred conservation projects (EAZA Executive Office, 2010).

Specifically, in 2006, they launched their 6 th campaign: the EAZA Madagascar Campaign. The aim was to:

• raise awareness of one of the world's most important reservoirs of natural history, using the unique fauna and flora found on Madagascar; promote the idea of biodiversity;

• promote ecotourism to Madagascar;

• raise funds for specific conservation projects;

• highlight ways in which the public can make positive contributions towards conservation through their daily lives;

• raise awareness for Malagasy endemic species amongst EAZA members and thereby influence future collection planning;

• promote the concept of "twinning" between EAZA members and National

Parks and protected reserves (EAZA Executive Office, 2010).

Many of the aims of the Madagascar project and the lessons learnt through their other campaigns, are akin to the objectives of 'Let it Grow'. In particular, the ability to raise public awareness and create collaborations and partnerships between institutions within and out with EAZA. However, 'Let it Grow' seeks to take this further. Events and projects associated with the campaign will be run as partnerships between botanic gardens, zoos and science centres. The rationale behind this is that by getting together botanic gardens, museums, science centres and zoos they can maximize their impact through broadening their reach by combining audiences, as well as sharing expertise in different aspects of biodiversity, education and public engagement, in addition to offering a more holistic view of biodiversity by considering animals and plants together. Besides merely raising awareness, this campaign also seeks to be the spark for developing projects which inspire and facilitate participation in conservation on the part of the public through collaboration and citizen science.

The first step in developing the campaign is to collect resources, such as lesson plans or field guides, and activities related to local biodiversity that can be adapted and used by institutions across. As part of the campaign preparations, EAZA, Ecsite and BGCI are putting together working groups to develop and execute the strategy. communications : This group will ensure smooth communications with all campaign participants and develop and execute a strategy for external communications to the media.
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citizen Science : This group will develop the tools and partnerships needed to allow members of the public to measure biodiversity as accurately as possible.

Fundraising : This group will develop a framework for raising funds for worthy local biodiversity causes at our institutions, and how that money will be awarded.

assessment group : This group will design the measurement criteria for the campaign, working out how well we have done in raising awareness of biodiversity and getting people involved in measuring and creating it.

To join a working group e-mail Liliana.derewnicka@bgci.org

To enhance public engagement and encourage participation in conservation, there is need for expertise and shared experience in contemporary Although this would require that botanic gardens adapt to rapidly developing technologies and environmental needs, these centers would: :

• Provide a new function to BGs and increase their visibility.

• Facilitate the spread of knowledge about the CS and related initiatives.

• Increase the capacity of BGs when dealing with biodiversity and environmental issues.

• Support the networking on common methodologies, approaches, exchange of good practices.

• Help BGs with low skills and capacities.

• People need to be rewarded for their contribution to citizen science: Acknowledgement in published paper (name or group name).

• Arguably, in citizen science projects which merely focus on the production of big data, the public are not 'doing science'. There needs to be a real question for it to be science. Not just monitoring for the sake of it. The public must be aware of the intended use for the data. When we consider the idea that citizen science aims to engage people with the scientific process as well as content, collaborative/extreme citizen science is the best way to meet this end as the public are involved from the start. But, there can be different engagement levels in one project, i.e. some groups can be involved in project design and others only in monitoring. • The design of the project needs to be audience specific.
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• Scientific verification tools are required: partner with universities or natural history museums.

• Engaging the public with the concept of biodiversity is not easy. According to the Flash Eurobarometer on biodiversity, conducted in 2013, "Nine in ten Europeans believe that the decline of forests, climate change, the endangering and disappearance of animals, the decline of natural habitats and the endangering of some plants are all serious problems." (European Commission, 2013, p.5) therefore they are generally aware of the issue, yet not actively engaged. Creating links between plants and animals/birds/ bees can be an effective engagement method, especially with children. This is also an effective way of illustrating the interdependence of global biodiversity. On the other hand, asking societal questions can make science relevant to people.

project idea 1: biodiversity for wellbeing

Question : What affect does biodiversity have on wellbeing?

Rationale : Horizon 2020 funding looks for a strong social element. Biodiversity to people's wellbeing highlights the importance of biodiversity and its relevance to human existence. Links to the COHAB initiative that seeks to "address the gap in awareness, policy and action on the links between biodiversity and human health and well-being." (COHAB, n.d.). 
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The program aims in the developing of IBSE activities to promote the awareness and interest in plants using the botanic garden and the green houses as authentic learning environment. The research focuses on the professional growth of the participants and on the demonstration of good practice examples, content and contexts, to raise the awareness of the green biodiversity.

In addition, insights of the IBSE activity Photo-Safari in the Botanic Garden are

given and results about pupils' learning within the program are reported. In the conclusion the potential of the botanic garden as an authentic learning environment for IBSE activities is discussed. the importance of botanic gardens as an out-of-school learning locations According to Rauer et al. [START_REF] Rauer | Contribution of the German Botanic Gardens for Conversation of Biodiversity and Genetic Resources -Inventory and Development Concept[END_REF] 'Botanic gardens are institutions that cultivate a documented living collection of plants to fullfil tasks in the field of scientific research and teaching, of education and the protection of species and nature.' (Rauer et al., 2000, p.5). In addition, botanic gardens offers visitors the original According to Wandersee and Schussler [START_REF] Wandersee | Preventing Plant Blindness[END_REF] plant blindness is defined as 'the inability to see or notice the plants in one's own environment, leading to the inability to recognize the importance of plants in the biosphere and in human affairs.' Further on, plant blindness also comprises an 'inability to appreciate the aesthetic and unique biological features of plants and the misguided, anthropocentric ranking of plants as inferior to animals, leading to the erroneous conclusion that they are unworthy of human consideration.' (Wandersee & Schussler, 1999, p. 82).

BASED ON THEORETICAL

Most people don't pay attention to the fundamental role of plants and the effect on their life. But what causes plant blindness? Wandersee and Schussler (Wandersee & Schussler, 2001) argued that the primary contributor to plant blindness is the nature of the human visual information-processing system. People don't see all their surroundings by just opening their eyes. Their perception is connected with the knowledge about the object. As soon as people generally know more, for example about animals than about plants, they will pay more attention to the fauna than to the flora. In addition, chromatic homogeneity as well as the fact that plants are not moving at all, it can be seen as one of the parameters for the low interest in plants. The human brain is a detector of differences that needs changes in the patterns of space, time and/or colours. Plants don't show many differences and may therefore easily be overlooked.

valorization of plants -a challenge

According to Lindemann-Matthies (Lindemann-Matthies, 2009) the conservation of the diversity of plants mainly depends on their valorization and awareness. If nature is considered to be valuable, the readiness to protect endangered species is higher. Based on empirical results, a strong connection between the knowledge about and the valorization of plants can be observed.

Therefore, it is an essential task of biology education not only to promote subject knowledge but perception, responsibilty and awareness as well in respect to nature and all living beings too [START_REF] Weber | Botanik im Kontext unter Berücksichtigung von differenzierten Naturerfahrungen -Naturerfahrungen im Spannungsfeld von Wertschätzungen und Kenntnissen von Pflanzen und Botanikunterricht[END_REF].

Beside knowledge-based factors, emotional and experience based factors influence the awareness towards plants [START_REF] Gebhard | Kind und Natur -Die Bedeutung der Natur für die psychische Entwicklung[END_REF]. Nature experiences are closely connected with the valorization towards specific nature experience. If the learners know the plants by name and context in their natural habitat, or have learned in the school about them, they appreciate their beauty and provide a deeper interest of their growing environment [START_REF] Weber | Botanik im Kontext unter Berücksichtigung von differenzierten Naturerfahrungen -Naturerfahrungen im Spannungsfeld von Wertschätzungen und Kenntnissen von Pflanzen und Botanikunterricht[END_REF].

Interest is a decisive factor for the learning process [START_REF] Krapp | Psychologische Bedingungen naturwissenschaftlichen Lernens: Untersuchungsansätze und Befunde[END_REF] evant to some aspects of the lives and be able to construct coherent "mental maps" of the subject.' (Gilbert, 2006, p. 960).

Based on the ROSE survey [START_REF] Elster | Contexts of Interest in the View of Students -Initial Results of the German and Austrian ROSE Survey[END_REF] 2) What do participating pupils learn in respect to subject specific content knowledge?

3) What are the effects of the Photo-Safari on the participant connectedness to nature?

The data of this teaching unit is based on pupils' questionnaires (N=25; 11 th Graders) in a pre-post-design and based on interviews with both the participants (five group interviews) and the teaching staff (N=5). The data analysis of the closed items is based on cluster analysis. The open questions and the interviews are analyzed based on the paradigm of the Qualitative Content Analysis [START_REF] Mayring | Qualitative Content Analysis: Basics and Techniques[END_REF].

• Elster Doris

SCIENCE EDUCATION GARDEN EDUCATION TEACHER TRAINING BOTANY BIODIVERSITY THE POTENTIAL OF THE BOTANIC GARDEN FOR INQUIRY-BASED TEACHER EDUCATION •
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Teaching, and twelve teacher students made a MEd thesis on IBSE training programme and pupils'learning.

In this paper, the author reports on teacher students learning in respect to the INQUIRE for Teacher Student Program. In addition, the content and methods of nine IBSE teaching units (Master Theses) are proposed and discussed.

A special focus could be given by one of these IBSE units, Photo-Safari in the Botanic Garden. It shows how effective this learning programme can operate in detail and as useful tool in your Botanic Garden.

Materials & methods

Results

This study reports the professional growth of teacher students (N=42) and The participants reported a constant increase in their level of knowledge about plants species. They gathered detailed information about plants and their survival in the winter, their pollinators, and the diversity of certain plant families, in example Bromeliaceae, Orchidaceae, and Ericaceae (i.e. Rhododendron).

An increase of the self-estimation of the teacher students about their own IBSE competences could be noticed at all times. Based on the novice-expert-paradigm [START_REF] Dreyfus | Künstliche Intelligenz: von den Grenzen der Denkmaschinen und dem Wert der Intuition[END_REF], the teacher students moved from mainly "beginners" to "advanced" or "experienced" with regard to their competences in IBSE.

The participants reported an increase in practical knowledge on how to initiate and how to conduct IBSE processes. That led to a readiness to use inquiry-based teaching and learning approaches. The self-estimation of IBSE competences and the willingness to teach in this way arose as well.

The Botanic Garden offered an authentic learning environment to discuss the importance of plants, aspects of endangered biodiversity and the responsibility of human beings for the natural environment.

an overview of Master theses promoting the awareness of the importance of plants Furthermore, the program Photo-Safari has a positive impact on the awareness of plants as well as the avoidance of plant blindness, as also recorded and in coherence concluded by Wandersee and Schussler in previous studies [START_REF] Wandersee | Preventing Plant Blindness[END_REF]. Fig. 2 Plants, and Valorization of Plants). The findings are based on the questionnaire survey and are not statistically seen as significant. But the qualitative findings of the interviews support these positive results. In addition, the teachers agreed in the estimation, that the Photo-Safari could be useful as a very effective method to prevent plant blindness (Feldman-Bethe, 2014).
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The potential of botanic gardens for teacher education lies first of all in the multifaceted authentic learning environment. There are places for subject-content learning suitable for biology teachers and including in addition experiences with all senses. One of the students remarks in an interview:

'Visiting the botanic garden is like coming to an island within the city. It starts with the smell of fresh soil as the floor is not sealed. Watching the nature is like an ever changing adventure. I am fascinated about these changes. It allows me a deep insight in the processes of life.' (group_interview3_students).

Another student points out 'the botanic garden allows outdoor experiences and helps learning the diversity of species.' (group_interview2_students). Most of students state that -although the INQUIRE course is at the end of their academic study -they never have visited the Botanic Garden and the glass houses of the University Bremen before. They agree in following statements about the potential of the Botanic Garden:

• The Botanic Garden is an authentic learning environment that promotes fascination for living beings and life processes.

• The Botanic Garden offers possibilities for (guided) subject-content learning and direct observation of the diversity and plants.

• In dependence of age, sex and culture the contexts of interest about dealing with/learning about plants are different.

• Fascination and subject knowledge are essential preconditions to prevent plant blindness and supports awareness of plants and the interest in plants.

The participants valued the importance of plants higher after taking part in the Photo-Safari. They argue that they have learned 'important issues'.

It was not possible to increase their interest in plants. They only reported a high interest in the activity itself. Finally, the programme has a positive influence regarding their connectedness to nature. 

> Keywords

• In addition, inquiry-based learning with hands-on and minds-on experiments supports positive attitudes about the diversity of plants.

To sum up, the integration of visits of the botanic garden in the teacher In addition, the author is very grateful to the reviewers for their thoughtful, detailed and constructive critics of earlier versions of the paper.
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The workgroups are focused on topics such as histology, genetics, biochemistry, taxonomy, palynology, phenology, biogeography, ecology, ethnobotany, management of botanic gardens, or high school visits.

Amongst many other results, the book entitled "Plants of the Botanic Garden of the University of Malaga (UMA); Gymnosperms" has been edited and educational material for several degrees generated. Students of high schools have been guided during visits to the Botanic Garden and taught plant histology at a workshop in the garden facilities. (2001). Heredia A. is a teacher in this workgroup.

Genetics: Amino acidic sequences of proteins from angiosperm species belonging to families present in the botanic garden were compared with an APG classification of the garden species. Proteins were screened from ge-
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425 nomic (nuclear, mitochondrial and plastid) sequences (Genbank-PIR-Genomes-Organelle, NCBI; EMBL-Uniprot, EBI, GOLD, Doe Joint Genome Institute). Sequence variation and syntenies were considered using distances, NJ, parsimony, maximum likelihood methods by SeaView v4.25 software [START_REF] Gouy | Sea View version 4: multiplatform graphical user interface for sequence alignment and phylogenetic tree building[END_REF]. Thode G. is a teacher in this workgroup.

2) phytogeography and Human Geography workgroups

Phytogeography: Small team of students were taught appropriate scales, and coordinate reference system (SRC) of each GIS project and reference or- Local prices are annotated and errors by homonymies are prevented. Senciales J.M. is a teacher in this workgroup.

3) botanic teaching workgroups

Glossary and File cards: Students from several courses of biology degree elaborated a botanic glossary of the garden using an online platform as a practice of Botany [START_REF] Recio | Manual y Guión de Prácticas de Botánica[END_REF]. File cards of each species were obtained following a methodology described in [START_REF] Recio | Plantas del Jardín Botánico de la Universidad de Málaga[END_REF] Among these genomes, nuclear genes show the highest similarity with APG phylogeny (see matR and matK in Figure 5). Some of the characters used in "APG" system may be polyphyletic, such as number of chromosomes (2n), genome size, number of genes, mitochondrial genome size... Comparison of genomes revealed point mutation rates in mitochondria during the last 300

Myriads appropriate for the establishment of a coherent phylogenetic tree (Figure 5). Also synteny groups may also be useful for establishing taxonomic hierarchies (Figure 6). This data has been used during teaching of Evolution- In this book, file cards for each gymnosperm species are provided combining illustrations, phenology information, and histological descriptions. Figure 11 shows an example of file cards about two Araucaria species.

> FIGURE 10

Frontcover of the book "Plants of the Botanic Garden of the University of Málaga. Gymnosperms" edited by the SPICUM. This book on gymnosperms was presented in the Book Fair of Malaga in 2012 and it is sold at "Tienda-UMA" shop at the Campus and in bookshops in Málaga 
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Our mission is to prevent all tree species extinctions in the wild, ensuring their benefits for people, wildlife and the wider environment. The GTC prioritises the trees of greatest conservation concern, carries out practical conservation projects for threatened trees in collaboration with partners, builds capacity for tree conservation and promotes the need for tree conservation.

Many of our GTC partners are botanic gardens and arboreta. The horticultural and research expertise, documented collections of living plants, seeds and herbarium specimens, and outreach potential of botanic gardens and arboreta make them excellent partners for spearheading innovative conservation programmes for the world's threatened tree species, for providing training to build the capacity of others to take action for the conservation of threatened trees, and raising awareness of the need for tree conservation.

The GTC provides a vehicle for promoting the tree conservation work of our international network of botanic gardens, arboreta, and in situ conservation partners, and for sharing best practice. The GTC has four objectives; i) to identify and prioritise the tree species of greatest conservation concern, 
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ii) to ensure that the world's most threatened tree species are protected with populations recovering in situ through conservation action, iii) to empower partners and practitioners to undertake effective conservation for threatened trees and iv) to mobilise other groups to act for threatened trees.

07.

Introduction

The Campaign was launched in 1999, following the publication of The World List of Threatened Trees (Oldfield et al., 1998) which provided conservation assessments for over 20,000 tree species, more than 7,000 of which were assessed as globally threatened with extinction. In response to this, GTC was initiated to take action to conserve the world's threatened trees. Our mission is to prevent all tree species extinctions in the wild, ensuring their benefits for people, wildlife and the wider environment.

BGCI became a joint partner of GTC in 2005. BGCI's international network adds strength to GTC and many of our key GTC partners are botanic gardens and arboreta. These institutions hold horticultural and research expertise, documented collections of living plants, seeds and herbarium specimens, and have great outreach potential. Botanic gardens and arboreta are able to lead innovative conservation programmes for threatened tree species, they can provide training to build the capacity of others to take action for the conservation of threatened trees, and they can act as hubs for raising awareness of the importance of tree conservation.

THE GLOBAL TREES CAMPAIGN (GTC) IS A JOINT INITIATIVE BETWEEN BOTANIC GARDENS CONSERVATION INTERNATIONAL (BGCI) AND FAUNA & FLORA INTERNATIONAL (FFI).
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GTC provides a vehicle for promoting the tree conservation work of our international network of botanic gardens, arboreta, and in situ conservation partners, and for sharing best practice.

GTC has four objectives:

1. To identify and prioritise the tree species of greatest conservation concern; 2. To ensure that the world's most threatened tree species are protected with populations recovering in situ through conservation action;

3. To empower partners and practitioners to undertake effective conservation for threatened trees; 4. To mobilise other groups to act for threatened trees.

Many botanic gardens and arboreta around the world contribute to the four objectives of GTC.

• Shaw Kirsty

• Gratzfeld Joachim The Global Tree Specialist Group aims to carry out conservation assessments for all of the world's tree species by 2020 in the Global Tree Assessment. This will provide a useful resource for botanic gardens, arboreta and other conservation organisations, by prioritising which trees are in greatest need of conservation action. The first step in this process is producing a comprehensive list of the world's trees. GTC is currently compiling a list of the world's tree species with country level distribution information (GlobalTree-Search), to be completed by the end of 2016.

In order to support botanic gardens and arboreta to further prioritise which threatened trees to focus their conservation efforts on, GTC uses BGCI's Another key aim of the GTC is to build capacity for tree conservation. GTC

provides training courses and resources to enable practitioners to learn and improve skills for tree conservation. Many of our resources and courses are developed and delivered in collaboration with botanic gardens and arboreta.

Resources are available on the GTC website in English, Spanish and French, enabling expert knowledge to reach a broad audience and empower other organisations and people to develop the skills required to carry out tree conservation. GTC welcomes suggestions of additional resources to add to our website and is keen to hear from experts interested in delivering training on GTC courses.

GTC aims to achieve a broader recognition of the threats facing the world's trees, a wider appreciation of the importance of tree conservation and to encourage and enable increased action to save threatened trees. Through the GTC website, social media and publications, GTC reaches out to a wide audience, from policy makers to the public. In particular, GTC aims to encourage conservation organisations not currently focused on trees, including protected area managers and animal conservation institutions, to incorporate actions for threatened trees into their conservation work.
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• Shaw Kirsty 
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GTC also works to promote and share the tree conservation work of our partners. At EuroGard 2015, GTC coordinated a session on international tree conservation, providing a useful platform for botanic gardens and arboreta to share information about their own tree conservation programmes. GTC welcomes contributions from other European botanic gardens and arboreta to our blog and future conferences to inspire further participation in and support for tree conservation globally.

To mobilise other groups to act for threatened trees 
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For each axis, a set of criteria has been selected in order to sort all of the 144 arboreta. Then, different weights have been accorded to these criteria to select the best of this axis. Fifteen arboreta among the 144 have finally been selected as having a strong national interest.

The objectives of conservatory arboreta are the conservation of endangered species, in particular those listed on the IUCN Red List, with the increase of the number of endangered tree species and tree specimens.

Those with patrimonial purposes are selected for the presence a wide number of species. Their goal is to propose to a large public a view of the 
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Survey & evaluation results

At the Office National des Forêts (ONF) we decided, first of all, to acquire all the necessary and useful knowledges about the arboreta under our management.

So, we needed to know :

• the exact number of arboreta because all was not not known

• their location

• their dendrologic content (few or not filled)

• their provenances (generally not known)

• some informations on the health status, maintenance, attendance... The results from the survey follows:

• number of arboreta (143)

• years of creation (from 1864 to 2003) and individual area (from 0.5 to 43 ha)

• number of taxa on whole sites (2654 in 2008, 3001 in 2015)

• number of taxa per main genera 
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• plants of phyto-pharmaceutical interest (at least 75)

• arboreta attendances (up to 26,000 people / year)

According to these results, three major interests were finally selected by onf:

• Heritage: 8 arboreta

• Conservatory: 4 arboreta

• Scientific: 6 arboreta Fifteen national arboreta were selected (some have 2 different interests) (Fig. 2). For each of these retained interests, the criteria allowed lead to an assessment, then goals.

These 15 arboreta were designated in an ONF's administrative publication (n° 09-G-1544; january, 22th 1999) which sets the strategic direction and operating rules of the ONF arboreta.

Photo credit : Arboretum de la Jonchère (Haute-Vienne), Thierry Lamant
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Survey & evaluation results

The arboreta of national interest
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The fifteen arboreta of national interest

The ARboReTA of heRITAGe InTeReST

The goal of the heritage interest arboreta is to show the global forest biodiversity for educational and economic purposes (nurseries, street trees…)

with the help of guided tours documents.

The selection criteria (a rating of 20 points) are:

• educational (7 criteria): parking, access road, marked trail, maintenance, labeling and graphic consistency, number of higher taxa equal or up to 100. The arboreta of national interest
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> FIGURE 4

Pézanin Arboretum
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The ARboReTA of ConSeRvAToRy InTeReST

Their goal is to increase the number of endangered and threatened taxa in their natural habitat (ex situ conservatory role). Our international reference is the IUCN (International Union for Conservation of Nature) Red List (with 172 taxa) including metropolitan arboreta (35) and Réunion Island arboreta (137). According the IUCN criteria, these sites keep respectively:

• Critically endangered: 3 / 28 (31)

• endangered: 9 / 28 (37)

• vulnerable: 23 / 46 (69)

Their criteria are:

• Defined species endangered by the IUCN list

• Presence of at least 10 endangered species per arboretum 

> FIGURE 6

Embothrium coccineum, Le Cranou Arboretum
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The goals of these arboreta are to find taxa which could replace / complete native species in the context of climate changes (production of timber and biomass; related products as essential oils…).

Their criteria are:

• Well-known provenance for each taxon (latitude, longitude, elevation)

• At least 10 specimens by provenance

• 1 provenance must be present at least in 2 different arboreta There are six arboreta in three different kind of climates:

• oceanic climate: Roumare-Forêt Verte These 15 arboreta managed by the ONF are a set of diverse vocations sites and are part of a national public network that will act together, particularly on the issue of climate changes.
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The rarity and extreme geographic isolation of some of the species and popu- & Wolfe, 1977;Manchester, 1989). Today, the highly disjunct distribution of the six extant species -Z. sicula, Z. abelicea, Z. carpinifolia, Z. schneideriana, Z.

sinica and Z. serrata -from the Mediterranean to the Caucasus and East Asia, makes this genus a fascinating subject for phylogenetic and biogeographic studies and other international, collaborative research initiatives to further the knowledge of evolutionary processes.

As with the manifold interests to science, Zelkova trees have had long-standing, cultural and socio-economic functions. Specimens -some several hundred years old -planted as ornamentals in private and public venues, or found in places of worship and contemplation in eastern Asia, give evidence of the ancient and close relationship of people with these trees. Likewise, traditional herbal medicine, household items and other objects made from various parts of the plant, are testimony to the important values and customs associated with this genus [START_REF] Ito | Wood as a material for Japanese buildings[END_REF][START_REF] Kvavadze | Zelkova carpinifolia (Pallas) K. Koch in Holocene sediments of Georgia -an indicator of climatic optima[END_REF][START_REF] Fournaraki | Zelkova abelicea, the unique endemic tree of Crete and its conservation[END_REF][START_REF] Kozlowski | Zelkova -an ancient tree. Global status and conservation action[END_REF]. 

THE GENUS

EUROGARD VII PARIS

The relict nature of the genus, however, is no recipe for survival in a rapidly transforming environment. As elsewhere in the world, habitat loss, fast changing climatic conditions and many other drivers of change, including overgrazing [START_REF] Frederik | Separate or mixed production of timber, livestock and biodiversity in the Caspian Forest[END_REF][START_REF] Garfì | Relict species and the challenges for conservation: the emblematic case of Zelkova sicula Di Pasquale, Garfì et Quézel and the efforts to save it from extinction[END_REF]Kozlowski et al., 2012a) and uncontrolled logging [START_REF] Maharramova | Development of nuclear microsatellites for the Arcto-Tertiary tree Zelkova carpinifolia (Ulmaceae) using 454 pyrosequencing[END_REF] exert high pressure on remaining natural Zelkova populations. Especially the two Mediterranean species, Z. sicula and Z. abelicea count among the most threatened in the genus [START_REF] Garfì | Zelkova sicula. The IUCN Red List of Threatened Species[END_REF]Kozlowski et al., 2012a). These species occur in exceptionally isolated and fragmented locations. Among the rarest trees in the world, they require specific management approaches combining a set of integrated in and ex situ conservation measures.

Within the genus, Zelkova sicula Di Pasq., Garfì & Quézel has a particularly remarkable position. Discovered in 1991 [START_REF] Di Pasquale | Sur la présence d'un Zelkova nouveau en Sicile sudorientale (Ulmaceae)[END_REF], this narrow endemic is known from only two locations, each with a single pop- • Fazan L.
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• Song Y. nities with other tree species such as Quercus suber, Q. virgiliana, Olea europaea var. sylvestris, Phillyrea latifolia, Pyrus spinosa and Calicotome infesta [START_REF] Garfì | Additional insights on the ecology of the relic tree Zelkova sicula di Pasquale, Garfì et Quézel (Ulmaceae) after the finding of new population[END_REF].

RELICT TREES

STAyInG ALIve In A ChAnGInG CLImATe

Several of the morphological and life traits of Z. sicula can be interpreted as the result of a long-lasting process of adaptation to a rather suboptimal environment. Unlike the other Zelkova species, Z. sicula generally develops as a shrub or, at the most, grows into a small tree in its present locations [START_REF] Garfì | Additional insights on the ecology of the relic tree Zelkova sicula di Pasquale, Garfì et Quézel (Ulmaceae) after the finding of new population[END_REF]. Characteristic for plants at the limit of their range (Stahl et al., 2013), this habit likely is a response to water shortage [START_REF] Garfì | Relict species and the challenges for conservation: the emblematic case of Zelkova sicula Di Pasquale, Garfì et Quézel and the efforts to save it from extinction[END_REF].

Ongoing investigations on plant-water relationships such as pressure-volume curves, leaf water potential and stomatal conductance, have highlighted a low plasticity as regards standard summer drought conditions in the current habitat (Oddo et al., pers. comm.). The fact that both populations are restricted to the bottom of gullies or occur along narrow streams, suggests that these micro-habitats play a critical role in the species' ability to withstand water stress. Nonetheless, extreme environmental hazards, such as prolonged drought, can cause moderate to severe damage, ranging from withering of leaves to dieback of branches and stems. Rising habitat fragmentation and livestock grazing exert further pressure on both populations [START_REF] Garfì | Relict species and the challenges for conservation: the emblematic case of Zelkova sicula Di Pasquale, Garfì et Quézel and the efforts to save it from extinction[END_REF]. Due to these threat factors and the rarity of the species, Z. sicula has been included as Critically Endangered (CR) on the IUCN Red List of Threatened Species [START_REF] Garfì | Zelkova sicula. The IUCN Red List of Threatened Species[END_REF].

Two popuLATIonS, Two CLoneS -Two IndIvIduALS?

Recent studies suggest that Z. sicula has been subject to severe isolation and genetic impoverishment [START_REF] Fineschi | Molecular markers reveal a strong genetic differentiation between two European relic tree species: Zelkova abelicea (Lam.) Boissier and Z. sicula Di Pasquale, Garfì & Quezel (Ulmaceae)[END_REF][START_REF] Fineschi | Genetic variation of relic tree species: the case of Mediterranean Zelkova abelicea (Lam.) Boissier and Z. sicula Di Pasquale, Garfì and Quézel (Ulmaceae)[END_REF]Christe et al., 2014a).

Fructification is irregular (Garfì, 1997a) and, as with other triploid species (Garfì, 1997b), seeds have always been found to be sterile [START_REF] Bonga | In vitro culture of trees[END_REF]. Regeneration occurs by means of vegetative mechanisms such as root suckering and layering. As a result, individuals in both genetically impoverished but distinct populations, are assumed to be of clonal origin;

hence, each population could be regarded as a single individual. This, in addition to the extended geographic isolation with reduced potential gene flow, might be the reason for such a low intra-specific genetic variability [START_REF] Fineschi | Genetic variation of relic tree species: the case of Mediterranean Zelkova abelicea (Lam.) Boissier and Z. sicula Di Pasquale, Garfì and Quézel (Ulmaceae)[END_REF]. On the other hand, clonality and vegetative reproduction are adding a further trait of uniqueness to this species; as with Lomatia tasmanica (Proteaceae) -known from a single, clonal population estimated to be several ten thousand years of age [START_REF] Lynch | Genetic evidence that Lomatia tasmanica (Proteaceae) is an ancient clone[END_REF] -each Z. sicula population could potentially represent a many thousand year-old genetic unit.

ReSCue TRIALS In pRoGReSS

Since 2011, a major project funded through the European Commission EC Life Programme (zelkovazione.eu) has been implementing a range of integrated in and ex situ conservation actions in the areas of knowledge consolidation, population monitoring, active conservation, public outreach and communication. To date, a number of key milestones have been achieved, including the exclusion of the grazing pressure in both populations through fencing, the implementation of a sustainable management plan that involves formal agreements with local stakeholders, as well as the legal protection of the species through the enactment of a Councillor's Decree by the Regional Department of Environment (zelkovazione.eu/node/4502).

Zelkova sicula -one of a kind
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InTRoduCTIon To oTheR eCoSySTemS

In spite of the recent advances made, securing viable populations in situ remains a main conservation challenge given the vulnerability of the species in its current habitat. Introduction to other ecosystems has been studied to establish further populations in new locations. These have been identified using the guidelines for 'assisted colonisation' [START_REF] Brooker | Literature review: species translocations as a tool for biodiversity conservation during climate change[END_REF]. Criteria sicula to mature into actual trees [START_REF] Garfì | Additional insights on the ecology of the relic tree Zelkova sicula di Pasquale, Garfì et Quézel (Ulmaceae) after the finding of new population[END_REF][START_REF] Garfì | Relict species and the challenges for conservation: the emblematic case of Zelkova sicula Di Pasquale, Garfì et Quézel and the efforts to save it from extinction[END_REF] in contrast to the general habit of the plants in their present habitat. These findings suggest that more humid and cooler climatic conditions typical to montane mixed forests with Fagus, Acer, deciduous Quercus, Ilex or Taxus, may offer a better match for the ecological needs of Z. sicula. This conservation approach is applied as the 'last resort' for narrow endemics that are confined to very specific, ecological niches and exposed to changing, unfavourable environmental conditions [START_REF] Brooker | Literature review: species translocations as a tool for biodiversity conservation during climate change[END_REF]Thomas, 2011).

An endemic tree of the east-Mediterranean island of Crete, Zelkova abelicea (Lam.) Boiss. is found in open, mountain forest communities between 850 and 1,850 m above sea level. Occurring in association with Acer sempervirens, Quercus coccifera and occasionally Cupressus sempervirens, all of the four main mountain ranges of Crete, i.e. Levka Ori, Psiloritis, Dikti and Thripti, hold populations of Z. abelicea. Primarily, they occupy north-facing slopes, areas around dolines, summer-dry river banks, gullies and screes. Especially at higher altitudes (>1500 m above sea level) however, the species is also found on south-facing slopes with rock outcrops and often bare, thin soil [START_REF] Egli | A project for the preservation of Zelkova abelicea (Ulmaceae), a threatened endemic tree species from the mountains of Crete[END_REF]Søndergaard & Egli, 2006;[START_REF] Fazan | Small does not mean young: age estimation of severely browsed trees in anthropogenic Mediterranean landscapes[END_REF].

ThReATened And fRAGmenTed popuLATIonS

More than 40 populations of Z. abelicea are known, mainly in the Levka Ori (ca. 30) and in the Dikti mountains (ca. 10). Two populations occur in the Psiloritis and one small population in the Thripti mountains (Kozlowski et al., 2012a). While the distribution of the species according to the four mountain ranges is explained to be of ancient origin (Christe et al., 2014a), it is not conclusively resolved whether the fragmented pattern of Z. abelicea stands within these locations is the result of natural processes or anthropogenic drivers of change [START_REF] Kozlowski | Tertiary relict tree Zelkova abelicea (Ulmaceae): distribution, population structure and conservation status[END_REF]. Nevertheless, in more recent history, overgrazing and browsing by goats and sheep, as well as soil erosion, drought and fire, present serious threats to all populations [START_REF] Fazan | Small does not mean young: age estimation of severely browsed trees in anthropogenic Mediterranean landscapes[END_REF]Kozlowski et al., 2012a). By and large, individuals are heavily browsed and exhibit a dwarfed habit, such as the population of Thripti, whereas large trees Zelkova sicula -one of a kind

Zelkova abelicea -a plant of exceptional diversity
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• Song Y. viable seed [START_REF] Fazan | Small does not mean young: age estimation of severely browsed trees in anthropogenic Mediterranean landscapes[END_REF][START_REF] Kozlowski | Tertiary relict tree Zelkova abelicea (Ulmaceae): distribution, population structure and conservation status[END_REF]. Given the level of threat to various populations, Z. abelicea has been included as Endangered (EN) on the IUCN Red List of Threatened Species (Kozlowski et al., 2012a).

RELICT TREES

eACh mounTAIn ChAIn RepReSenTS A SepARATe GeneTIC

And ConSeRvATIon unIT

Because of the limited seed dispersal capacity of Zelkova spp. [START_REF] Hoshino | Fruiting shoot as a wind-dispersed diaspore assisting the fruit dispersal of Zelkova serrata (Thunb.) Makino[END_REF]Wang et al., 2001), gene flow between distant Z. abelicea populations is highly unlikely as confirmed by recent genetic studies (Christe et al., 2014a).

These demonstrate that the populations are genetically highly diverse within and between the four mountain ranges, and indicate that the colonization by Z. abelicea is very ancient (presumably before the early Miocene, over 25 million years ago). Each mountain chain should therefore be considered as a unique genetic entity, each of relevance for conservation.

Ex situ ConSeRvATIon ChALLenGeS

In comparison with other Zelkova species, especially those from East Asia, Z. abelicea is underrepresented in botanic garden collections (Kozlowski et al., 2012b). In addition, only a very small proportion of the genetic variability in natural populations is found in ex situ collections (Christe et al., 2014b).

All surveyed individuals cultivated in botanic gardens and arboreta originate from one single area in western Crete (Omalos Plateau, Levka Ori), while other populations do not appear to be represented in ex situ collections (Kozlowski et al., 2012b;Christe et al., 2014b). Future ex situ conservation approaches should consider the entire genetic diversity of the species, whilst avoiding genetic mixture of differentiated populations from the four moun-tain chains, especially when establishing field collections (Kozlowski et al., 2012b[START_REF] Kozlowski | Tertiary relict tree Zelkova abelicea (Ulmaceae): distribution, population structure and conservation status[END_REF]. For heavily browsed and dwarfed populations with no observed or viable seed generation, vegetative propagation remains the only option to establish collections, which in turn enhances the complexity and costs of ex situ conservation. Zelkova abelicea -a plant of exceptional diversity
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458 [START_REF] Fournaraki | Seeds of Zelkova abelicea, an endemic tree of Crete[END_REF]Thanos et al., 2010). New and genetically repre- 

EUROGARD VII PARIS

• Gratzfeld Joachim

• Kozlowski Gregor

• Buord S.

• Fazan L.

• Christe C.

• Bétrisey S.

• Garfì G.

• Pasta S.

• Gotsiou P.

• Fournaraki C.

• Dimitriou D.

• Sklavaki P.

• Naciri Y.

• Dadashova A.

• Selimov R.

• Davitashvili N.

• Song Y. 

RELICT TREES

Abstract

EUROGARD VII PARIS

• Cavender Nicole • Westwood Murphy Species conservation is mentioned in the mission statements of most major botanical gardens, yet the actual conservation value of existing ex situ tree collections is low. We have been promoting an ongoing dialog with members of the global botanical garden community to identify ways to improve the conservation value of living ex situ tree collections. We have conducted dozens of interviews with garden colleagues and organized a symposium at the 5 th Global Botanic Gardens Congress in October, 2013 (Dunedin, New Zealand) to discuss topics including the challenges of maintaining a conservation collection, how to prioritize tree species for conservation, how to measure the value of living collections, and strategies and recommendations to improve living conservation collections. We synthesized and evaluated this information to facilitate gardens becoming more effective agents for global tree conservation. Experts agree that gardens offer valuable strengths and assets for tree conservation. Some challenges exist, however, including a lack of strategic conservation focus, collection management limitations, gaps in fundamental biological information for trees, and a lack of global coordination. We offer solutions to facilitate gardens and arboreta of all sizes to participate more effectively in tree conservation. Prioritizing genetically diverse tree collections, participating in conservation networks, developing tree-specific conservation models and guidelines, and strengthening tree sci- et al., 2004). Arguably the most important consideration. Prioritize tree species based on regional, national and international threat lists (e.g. IUCN Red List, NatureServe). et al., 2004). Tree species with extremely restricted ranges face a high risk of extinction. Protecting threatened plant species in ex situ collections, preferably in their country of origin, is Target 8 of the Global Strategy for Plant Conservation (CBD, 2012). Maunder et al., 2004). Prioritize tree species that are sources of fibre, medicine, timber or food, or that are crop wild relatives (e.g. Malus sieversii). This contributes to Target 9 of the Global Strategy for Plant Conservation (CBD, 2012). Maunder et al., 2004). Prioritize keystone tree species that provide significant ecosystem services, such as soil stabilization, re- Sequoia sempervirens, Araucaria araucana, Adansonia spp.).

endemism (Maunder

economically valuable (

ecologically valuable (

6. exceptional species (Cavender et al., 2015). For living ex situ collections, prioritize tree species with seeds that cannot be viably seed banked using current technologies (e.g. Quercus spp.; Pence, 2013). 8. evolutionary significance (Cavender et al., 2015). Species from monotypic genera or sparsely populated phylogenetic lineages represent valuable genetic diversity that should be protected (e.g. Wollemia nobilis, Ginkgo biloba). 

> Keywords

The following is a summary of practical recommendations that can be implemented by botanical gardens and arboreta to improve conservation efforts and increase the value of ex situ tree collections. 

Recommendations
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• Cavender Nicole With the aim of studying the abilities of species to adapt to new constraints and to respond to new production requirements, the inventory of metadata and the updating of data on these arboretums has become a priority. This work has been done using a collaborative platform known as Pl@ntNet, which now contains data from the scientific and historical arboretums managed by the ONF and INRA. 

07.

Introduction
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A full list of the species present within these different networks has not been established. However, partial inventories have been published and grey literature is available. For example, several partial forestry arboretum reviews have been produced [START_REF] Afxantidis | Établir une liste des arboretums méditerranéens[END_REF]Allemand, 1989;[START_REF] Bastien | Premiers enseignements des arboretums d'élimination de Basse-Seine[END_REF]Mons, 1993).

In The inventory of systems in the network and their description has helped establish an initial typography as follows:

• Botanical gardens with interesting tree collections based on their history, their ornamental qualities, and the rarity of the taxa represented individually or in groups.

• Educational arboretums with tree collections with an educative purpose.

• Collection arboretums which are similar to botanical gardens but only contain tree collections that are interesting in their richness and taxonomic diversity.

• Comparative forestry arboretums that contain numerous taxa (more than 10) from very few different origins, the behavior of which is studied with a view to forestry objectives.

Experimental forestry systems are not included in the public arboretum network. These are, for example, comparative forestry arboretums with a low number of taxa of many different origins, seed orchards, conservation arboretums and nurseries. 

materials & methods

Results
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> Keywords

Databases

To put together this database, it was necessary 1) to find or develop the tool,

2) gather the inventory data available at each institution to put together a complete a list as possible of the tree collections in the network, 3) provide basic information on the taxa, origin, age, and the characteristics of the trees and the taxa, 4) integrate the metadata on the sites and their institutional, historical and environmental context. The ONF has its own typology which distinguishes between "scientific arboretums" and other systems [START_REF] Lamant | ONF's arboreta of national interest[END_REF]. several arboretums continue to provide phenological data to the Observatory of Seasons 4 . Some have been the object of studies for an early appraisal of invasive species (Ducatillion et al., 2015) or on the measurement of survival rates among the species introduced in extreme conditions. Various data has been collected by scientists, such as phytosanitary, phenological or reproduction data.

Finally, the arboretums take part in national or international awareness-raising events such as the "Rendez-vous au jardin" events, the "European heritage" week, the "Fascination of plants days", etc. 

Conclusions
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•••↓

  International (BGCI) provides a global voice for all botanic gardens, championing and celebrating their inspiring work. BGCI is the world's largest plant conservation network, active in over 100 countries. Its mission is "to mobilize botanic gardens and engage partners in securing plant diversity for the well-being of people and the planet". BGCI plays a leading role in the implementation of the UN's Global Strategy for Plant Conservation. It has helped to establish many new botanic gardens and provides training in all aspects of the work of botanic gardens. BGCI documents and provides information on the great diversity of plants held in the world's botanic gardens and supports conservation and education programmes around the world. tium. The Consortium was established in 1994 to plan Europe-wide initiatives for botanic gardens, especially within the context of implementation of the Convention on Biological Diversity and other European biodiversity policies and strategies. The Consortium acts as a valuable conduit for information flow and co-operation between the national associations of botanic gardens as well as between individual institutions. As well as organising regular European Botanic Gardens Congresses (EuroGard), the Consortium has also promoted and helped to lead other significant international initiatives, such as the IPEN -the International Plant Exchange Network. Denis larpin, SC Coordinator : National Natural History Museum (MNHN), Department of Botanical and Zoological Gardens • Serge Bahuchet : MNHN, Man, Nature, and Societies Department, UMR 7206 Stephen Blackmore : Botanic Gardens Conservation International, Board of Directors • laurent Bray : Botanic Gardens of the City of Paris • Michel Cambornac : National Horticultural Society of France, Scientific Board • Jean-Marc Drouin : MNHN, Alexandre Koyré Centre • frédéric Dupont : Faculty of Pharmacy, University of Lille • thomas haevermans : MNHN, Institute of Systematics, Evolution and Biodiversity, UMR 7205 • frédéric hendoux : Conservatoire botanique national of the Paris Basin • Anca leroy : Ministry of Ecology, Sustainable Development and Energy • Pierre-André loizeau : Conservatory and Botanical Gardens of the City of Geneva • Serge Muller : MNHN, Institute of Systematics, Evolution and Biodiversity, UMR 7205 Jan Plesnik : Nature Conservation Agency of the Czech Republic • Dominique Richard : MNHN, European Topic Centre on Biological Diversity • Philippe Richard : Bordeaux Botanic Garden • Bernard Riera : CNRS-MNHN, Ecofor • Marc-André Selosse : Botanical Society of France ; MNHN, Institute of Systematics, Evolution and Biodiversity, UMR 7205 • FMNHN, Direction of Research, Expertise and Valorisation • Ministry of Higher Education and Research • International Union for Conservation of Nature Paris quadrifolia L., Herb Paris or True Lover's Knot, was chosen as the emblem for the EuroGard VII congress in Paris

•

  Gardens Congress, EuroGard VII (European Botanic Gardens in the Decade on Biodiversity -Challenges and responsibilities in the countdown towards 2020), was held in Paris from July 6 -10, 2015 at the Muséum national d'Histoire naturelle. It was organised in partnership with the European Botanic Gardens Consortium (EBGC), Botanic Gardens Conservation international (BGCI), and Jardins botaniques de France et des pays francophones (JBF). During the Welcome ceremony, the Aide Française au développement, l'Institut de Recherche pour le Développement, le Muséum national d'Histoire naturelle, le Fonds Français pour l'Environnement Mondial, the Ministry of Foreign Affairs and the Ambassadeur délégué à l'environnement officially launched the French capacity building initiative "Sud Expert Plantes Developpement Durable". The scientific programme was based on the European Botanic Gardens Action Plan which has been updated following the conference conclusions. The conference addressed the issues and challenges facing botanic gardens in the Decade on Biodiversity and considered opportunities and prospects for the community of botanic gardens. The congress attracted 269 delegates from 41 countries. The congress included 14 keynote presentations, 102 oral presentations, 5 workshops, 2 panels and 45 posters. A Pre-Congress Workshop on the Global Strategy for Plant conservation was organized by MNHN, BGCI and the Secretariat of the Convention on Biological Diversity on July 3 and 4. It was attended by 25 participants among which 14 participants from West and Central Africa, the Indian Ocean and Haiti. 10 July 2015, the Jardin des Plantes, the historic botanical garden of Paris has hosted the 7 th European Botanic Gardens Congress. This exceptional site, with 4 centuries of history, is recognised as a historical monument and is also a listed site. The Jardin des Plantes is at the heart of a large national institution with a scientific, cultural and professional remit, the National Museum of Natural History. It is a public institution under the supervision of the Ministry of Higher Education and Research and the Ministry of Ecology, Sustainable Development and Energy. On 26 hectares in the heart of Paris, it houses, in one location, research laboratories, part of the Museum's botanical and zoological gardens and exhibition galleries. It is a place of recreation and education for the 6 million visitors who discover the diversity of its botanical collections and horticultural presentations every year. It is also a very active center for the dissemination of knowledge on plants, animals and nature, welcoming more than 35,000 children each year. It includes the Menagerie, the second oldest zoo in the world opened in 1794. About 8,000 plant species, part of the living plant collections of the National Museum of Natural History, are on display at the Jardin des Plantes in its thematic gardens and its historic glasshouses. A rich tree heritage tells the history of botany in France with specimens planted over the years since the seventeenth century. The Arboretum of Chèvreloup, a 200 hectare site near Versailles, the exotic garden of Menton, the alpine garden of Samoens and the domain of Harmas de Fabre complement the living collections with an additional 12,000 species. for more information visit : www.mnhn.fr BeSt PRACtICe foR BotAnIC GARDenS / CADRES STRATéGIqUES ET BONNES PRATIqUES POUR LES JARDINS BOTANIqUES A1 : Cultivating our connections, building support and influence for Botanic Gardens / Exploiter ses réseaux pour la promotion des jardins botaniques A2 : Living collections: the essence of botanic gardens horticulture / Les collections vivantes, raison d'être du jardin botanique A3 : Access to genetic resources and benefit-sharing: International, European and national legislative approaches and their implications for Botanic Gardens / Accès aux ressources génétiques et partage des avantages : approches législatives internationales, européennes et nationales et leurs implications pour les jardins botaniques A4 : Databases and biodiversity information management / Bases de données et gestion de l'information sur la diversité végétale A4A : Plant collection management systems / Bases de données sur la gestion des collections A4B : Managing information on biological diversity at all levels / Gestion de l'information sur la diversité végétale SCIenCe B5 : Ethnobotany and botanic gardens / Ethnobotanique et jardins botaniques B6 : Plant science and innovation / Science du végétal et innovation B7 : Invasive species, research, management and control / Espèces exotiques envahissantes : recherche, gestion et contrôle Contemporary importance of historic gardens / Rôles contemporains des jardins botaniques historiques C9 : Impact and potential of botanic gardens in tourism / Impact et potentiel des jardins botaniques pour l'économie touristique ConSeRVAtIon D10 : Conservation in the garden and in the wild, part 1 / Conserver au jardin et dans la nature, 1 ère partie D11 : Conservation in the garden and in the wild part, 2 / Conserver au jardin et dans la nature 2 ème partie BotAnIC GARDenS AnD ClIMAte ChAnGe / JARDINS BOTANIqUES ET CHANGEmENT CLImATIqUE e12 : Sustainable practices within the botanic garden / Pratiques durables au jardin botanique e13 : Climate change research in botanic gardens / Recherche sur les changements climatiques dans les jardins botaniques Social roles of botanic gardens / Rôle social des jardins botaniques f15 : Connecting people to plants / Sensibiliser l'homme au végétal f16: Teaching botany / Enseigner la botanique netwoRKInG, CooPeRAtIon AnD CAPACItY BUIlDInG / RéSEAUx, COOPéRATION ET PARTENARIATS G17 : International partnerships for botanic gardens / Partenariats internationaux pour les jardins botaniques G18 : Social networking for connecting people to plants / Réseaux sociaux et jardins botaniques G19 : Fundraising Instruments for botanic gardens projects / Trouver des financements pour les jardins botaniques G20 A & G20B : Global tree conservation / Conservation des espèces ligneuses participate in updating national actions in support of the Global Strategy for Plant Conservation as well as the CBD's Strategic Plan for Biodiversity 2011-2020;

  theme c Patrimoine, Culture et Tourisme. Heritage, Culture and Tourism.

••

  Jardins botaniques et changement climatique. Botanic Gardens and Climate Change Recognising that some botanic gardens across Europe are already part of the International Phenological Gardens network; Mindful of the Baltic experiences with a network of gardens trialling plant clones across climatic zones; and Noting that the conservation community is lacking evidence and understanding of the effects of climate change; the Congress asks gardens and networks to: Encourage the gathering of phenological and climate related data; Promote climatic change related studies across networks of gardens; theme f Sensibiliser l'homme au végétal / Enseigner la botanique. Connecting people to plants / Teaching botany

  ANDRé LOIZEAU, DIRECTEUR DES CONSERVATOIRE ET JARDIN BOTANIqUES DE LA VILLE DE GENèVE des objectifs dans le cadre de l'élaboration de sa Stratégie pour la Biodiversité pour 2020. A l'autre bout du congrès, Peter Wyse Jackson en fait de même et affirme que la Stratégie Mondiale pour la Conservation des Plantes constitue un cadre qui oriente les activités des jardins botaniques. Si la moitié des objectifs est couverte par ceux-ci, on peut trouver des Jardins botaniques pour tous les objectifs restants. Mais la législation peut devenir lourde et contraignante, bien que les objectifs qu'elle poursuive soient déontologiquement incontournables et encouragés par les jardins botaniques. Ainsi concernant l'introduction du Protocole de Nagoya, Braulio Ferreira de Souza Dias constate qu'il s'agit d'une législation novatrice, qui introduit la reconnaissance de la souveraineté des pays sur leurs ressources naturelles. Pourtant Matthew Jebb et Michel Guiraud observent que d'une manière générale les contraintes législatives sont de plus en plus lourdes et risquent de devenir des surcharges difficiles à surmonter pour les instituts scientifiques. L'introduction du Protocole de Nagoya pourrait conduire à une situation paradoxale, à savoir qu'il risque de fermer l'accès aux ressources génétiques des pays qui ont besoin d'une meilleure connaissance de la biodiversité de leur territoire. Sans prendre position sur ce problème administratif, Braulio Ferreira de Souza Dias affirme que la recherche nécessite l'accès aux ressources génétiques afin de mettre en valeur la richesse de la biodiversité. Les pays en voie de développement ont donc Synthesis of the congress eurOGArD VII PARIS besoin de ces travaux pour donner de la valeur à leur biodiversité. Michel Guiraud dans ce contexte souligne un avantage possible des collections virtuelles par le fait qu'elles pourraient constituer une réponse à la complexité de la législation qui se met en place. Sur un plan plus général, Jean-Patrick Le Duc décortique le commerce illégal des plantes. Il attribue aux jardins botaniques un rôle important en tant que partenaire des douanes afin que les jardins botaniques prennent en charge dans de bonnes conditions les plantes saisies ou confisquées. responsabilité en termes de conservation Paul Smith observe que les jardins botaniques ont les outils et les compétences pour conserver la diversité végétale, grâce aux herbiers, aux banques de semences, aux activités de conservation in et ex situ, aux actions de restauration d'habitats.

  vation des espèces menacées au sein de la Fédération des conservatoires botaniques nationaux de France. Dubitatif sur la probabilité d'atteindre les objectifs de la Stratégie mondiale pour la conservation de plantes à l'échéance de 2020, et bien que les résultats actuels soient déjà relativement satisfaisants, il montre que les espèces menacées sont relativement peu présentes dans les territoires placés sous protection. Il observe qu'il est nécessaire d'inventer de nouveaux outils de hiérarchisation pour augmenter l'efficacité des mesures de protection, et par exemple, d'ajouter aux critères de l'UICN la responsabilité patrimoniale, l'originalité phylogénétique du taxon et son évolution historique si les données existent. Enfin Hervé le Treut et Marko Hyvärinen évoquent la problématique des changements climatiques sur la répartition de plantes. Marko Hyvärinen propose d'accompagner ces migrations par des cultures ex situ et in situ Synthesis of the congress eurOGArD VII PARIS appropriées au niveau des jardins botaniques. Cependant il pose de nombreuses questions : Comment évaluer la sensibilité d'une espèce au changement climatique, comment choisir les espèces, comment les déplacer, comment gérer les risques de développer des plantes envahissantes, comment s'assurer de la légalité de ce qu'on fait, comment en faire un travail quotidien pour les jardins botaniques ? travail collaboratif Plus que le travail en réseau, les vraies collaborations durables apparaissent comme un moyen de renforcer la force d'action des jardins botaniques. Braulio Ferreira de Souza Dias observe que les jardins botaniques ont la capacité de participer à l'effort global, mais que d'une manière générale il faut intensifier le travail en réseau, et les contacts avec les politiques. Il faut placer la sauvegarde de l'environnement dans le contexte du développement durable, en s'appuyant aussi sur l'économie et le social. Sur ce thème Pawel Kojs présente une méthode permettant de rester cohérent au sein des jardins botaniques dans le respect des trois piliers du développement durable : environnement, économie et activités sociales. Eleni Maloupa, en retraçant l'histoire des réunions EuroGard, a donné l'image d'une « famille » des jardins botaniques qui communique, échange et construit son avenir lors de ces réunions. Ce point de vue est partagé par Matthew Jebb, qui constate que tout le monde ne peut pas tout faire, qu'il faut travailler en réseau et définir des priorités. Les réunions comme celles d'EuroGard nous aident à définir ces priorités. Suzanne Sharrock rappelle que le réseau des jardins botaniques, à travers leur affiliation au BGCI, représente une force de frappe importante, avec près de 3000 jardins botaniques fréquentés par une estimation de 500 millions de visiteurs par an. Les bases de données centralisées comme PlantSearch et GardenSearch apportent des informations très utiles à l'orientation des plans d'action des jardins botaniques et à la justification de leur soutien par les autorités politiques ou les financiers. maintien du lien à la nature Paul Smith rappelle que la nature dont nous avons besoin pour nous alimenter ne vient pas du réfrigérateur. C'est la nécessité de conserver le lien avec la Nature, vitale pour la survie de notre espèce, qu'il exprime dans le contexte d'une société où plus de la moitié de la population mondiale habite dans des espaces urbains, souvent déconnectée de la vie sauvage. Eric Joly insiste sur le rôle des zoos et jardins botaniques comme vecteur du maintien du lien à la nature, mais aussi en tant qu'outil pour la recherche, et pour la conservation in et ex situ. De son côté Philippe Richard constate que dans la mesure où 75-80% de la population européenne habite dans des villes, il est normal que les jardins botaniques soient situés à proximité de celles-ci, et qu'ils jouent un rôle important dans le maintien du lien à la Nature. Il redéfinit la mission principale des jardins botaniques, à savoir « rendre la nature accessible et compréhensible au public ». Synthesis of the congress eurOGArD VII PARIS Dans un autre registre, Laurent Bray met en évidence le travail important de la Ville de Paris pour l'augmentation de la végétalisation en zone urbaine, et le rôle du Jardin botanique dans le maintien du lien à la nature à travers la plantation d'espèces de plantes provenant du Bassin parisien.

  dans la législation, correspondant aux valeurs que nous attribuons à la nature. Ainsi, suivant les impulsions données par la Stratégie mondiale pour la biodiversité et la Stratégie mondiale pour la conservation des plantes, le Conseil Fédéral adopte-t-il la Stratégie Biodiversité Suisse le 25 avril 2012 définissant 10 objectifs stratégiques (encourager une utilisation durable des ressources naturelles, assurer une infrastructure écologique, favoriser la survie des espèces, préserver la diversité génétique, etc.). Un plan d'action est en cours d'élaboration au niveau national. La Stratégie Biodiversité Suisse introduit dans la législation le concept fondamental de dépendance de l'être humain par rapport aux services rendus par la nature. Elle érige en principe le fait que la nature rend des services écosystémiques. Elle place l'être humain dans ce système, ce qui a des conséquences sur sa façon d'évoluer dans celui-ci. On échappe de la sorte à la vision déconnectée des plantes et des animaux qui a prévalu jusqu'à maintenant. L'isolation des territoires pour les mettre sous protection n'est plus le seul outil qui permette de ménager la nature. C'est l'intégralité du territoire qui est considérée pour conserver la Biodiversité. D'un sujet périphérique, la biodiversité devient une préoccupation centrale et est considérée avec cette loi comme un cadre à respecter dans lequel l'humain doit inscrire son action. la biodiversité est une ressource, elle n'est pas un luxe. Ces avancées législatives importantes, issues du travail de certaines personnes présentes dans cette salle, et que je remercie ici discrètement, mais sincèrement, nous montrent que les jardins botaniques représentent une force de frappe en faveur de la biodiversité. En s'alliant les uns aux autres, en Synthesis of the congress eurOGArD VII PARIS mettant en commun nos ressources, en nous rapprochant des politiques, en agissant localement avec une vision globale, en collaborant, en échangeant, nous avons les moyens de faire changer les choses, par l'addition de tous nos petits efforts. Personne mieux que les botanistes et les jardiniers-botanistes, les floristes, les systématiciens, les écologues et les biologistes, ne peuvent parler aussi bien de la nature et du monde végétal. Nous avons la responsabilité face à la société d'informer et de chercher à convaincre sur les points qui nous paraissent vitaux pour la survie de notre espèce et de toutes les espèces dont nous avons la responsabilité. La Terre nous est prêtée, rendons la complète et en bon état à nos enfants. Ces actions impliquent non seulement de la rigueur dans notre travail, mais aussi de la générosité dans nos actions, et le partage des connaissances le plus largement possible. Base législative, travail collaboratif, conservation et lien à la nature, voilà pour moi les axes forts qui apparaissent à l'issue de ce congrès EuroGard VII et qui vont guider la plupart de mes actions en tant que directeur des Conservatoire et Jardin botaniques de la Ville de Genève et organisateur du 6 è Congrès mondial des jardins botaniques en Juin 2017. mid-term update : Flore Mondiale en Ligne pour 2020 The INPN (National Inventory of Natural Heritage), a management tool for French biodiversity knowledge dissemination and conservation: the example of Flora and habitat Loizeau Pierre-André, Wyse Jackson Peter Oulès Emeline, Robert Solène, Poncet Laurent, avoir une raison d'être précise, et doit être en accord avec les missions du jardin botanique. Il ne s'agit pas en effet d'avoir le plus grand nombre d'espèces possibles d'une même famille pour avoir une collection complète. Nous nous sommes basés sur les critères proposés par le BGCI (Botanic Gardens Conservation International), qui doivent être remplis par une institution pour être considérée comme jardin botanique : • un degré de permanence des collections raisonnable • une base scientifique pour les collections • une documentation précise sur les collections • un suivi des plantes en collections • un étiquetage adapté • une ouverture au public • la communication des informations aux autres jardins botaniques, institutions ou au public • des échanges de graines et de matériels avec d'autres jardins botaniques ou institutions de recherche • des recherches réalisées à partir des plantes en collection • des programmes de recherche sur la taxonomie, grâce aux herbiers Nous nous sommes également basés sur les niveaux de reconnaissance du CCVS (Conservatoire français des Collections Végétales Spécialisées) qui présente l'avantage de réaliser un recensement des collections importantes dans les différents jardins botaniques.

  Photo credit : Pierre-François Valk / CJBN

  and sown from 2003 to 2004. For sowing seeds, special containers made out of transparent plastic sized 60 x 200 x 400 mm and equipped with inner pots out of metal net with dimensions of 50 x 70 x 100 mm were used. Seedlings were repotted in the same rhizoboxes, and small plants in rhizoboxes with dimensions of 115 x 260 x 400 mm (Photo 1). For sowing we used porous soil of similar composition as for repotting seeds, with a defined amount of micro and macro elements. The soil consisted of fine gravel and fine sand, seramis, WELWITSCHIA MIRABILIS HOOK.F. (WELWITSCHIACEAE, GyMnoSpERMS) IS AN ENDANGERED AND STRICTLY PROTECTED SPECIES. ITS DISTRIBUTION IS CONFINED TO A NARROW COASTAL STRIP IN THE NAMIB DESERT FROM KUISEB IN SOUTH WEST AFRICA TO CABO NEGRO IN ANGOLA (KERS 1967).

  The four stages of plant development were set on the basis of the ratio of leaf length to cotyledon length (Tab. 1). A movable front wall and an internal container made it possible to transplant plants with little harm to the upper part of the root ball.

  Within 60 days the seedlings' roots reached the bottom of the containers. At this time, some seedlings started to produce lateral roots. The average root growth in length for all observed plants amounted to 0,29 cm/day. Replanting of the first three plants ended with success despite various age and development stage of these plants. Therefore, we have decided to trans-in the same way. Observations of the seedlings' development allowed us to distinguish growth stages of juvenile plants based on the proportion of length of their cotyledons and leaves: L<Li, L=Li, L=2Li, L>3Li (L -leaves, Li -cotyledons; Tab. 1). We removed the bigger part of the root prior to placing the plant in a new container and left only less than 18 cm long, regardless of the original length of the root and age of the plant.

  however, technically difficult to transplant them. For sowing seeds and transplanting plants of W. mirabilis from 2003 to 2004 special rhizoboxes were used, which allowed us to observe the development of the tap root system and eliminate the necessity for repotting seedlings within the first years (Kazimierczak-Grygiel, 2002) (Photo 4). Statistical presentation of obtained results was limited due to small sample size. Experiments obtained at the Adam Mickiewicz Botanical GardenDiscussion

Conclusions 1 .

 1 The described method enabled repotting of Welwitschia plants at various development stages, 2. The application of rhizoboxes with an inner pot facilitates repotting and limits the damage to the root system during repotting, 3. Welwitschia plants cultivated in containers require regular wa-

  principles of regulating access to genetic resources and a fair and equitable sharing of benefits arising from their utilization (in short: Access and Benefit-sharing, ABS) laid down in Article 15 of the Convention on

  legally binding aspects of the "Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from their Utilization to the Convention of Biological Diversity" (NP). With the coming into force of the NP on 12 th October 2014, IPEN had to formally incorporate the elements of the NP into its regulations. The present paper intends to inform about the general principles of IPEN and the recent steps taken to ensure the ongoing functionality of the IPEN in the age of the Nagoya Protocol. The adapted IPEN Code of Conduct has now been opened for signature by new members, but also by current members, as IPEN requires the renewal of memberships after 5 years. The day-to-day work of IPEN, which includes answering questions of IPEN members and non-members about the CBD-and NP-consequences for Botanic Gardens or the scope and intentions of IPEN, is carried out by the IPEN Coordination Group. This group of botanic gardens network representatives (actual composition see footnote 1) are nominated by botanic gardens net-THE InTERnATIonAL pLAnT ExCHAnGE nETWoRk (IPEN) WAS ESTABLISHED IN 1998 AS A SYSTEM FOR BOTANIC GARDENS TO FACILITATE THE TRADITIONAL ExCHANGE OF LIVING PLANT MATERIAL FOR RESEARCH, CONSERVATION, EDUCATION AND FOR RAISING PUBLIC AWARENESS ON BIODIVERSITY (LOBIN ET AL., 2004, VON DEN DRIESCH ET AL., 2005).

  provisions. No substantial changes to the Code of Conduct were necessary, since the original version was designed for compliance with the ABS regulations of the CBD, which were specified but not altered by the NP. The new version of the Code of Conduct now includes explicit references to the NP at the appropriate positions and exemplifies its implications. It also provides clearer guidance how material can leave IPEN (including commercialisation).

"

  CAR100208" is the specific identification number (accession number) used by the Botanical Garden of the University of Vienna. Any other IPEN member receiving material with such an IPEN number material might use their own accession number for internal purposes, but are obliged to keep the origi-and to forward it with any future transfer of this material to third parties. As already reported by Kiehn (2015) the traceability within the IPEN system has already been proven for this IPEN number: the Index Seminum 2012 of the Botanic Garden of the University of Münster (Germany) offers seeds of Silene pusilla Waldst. & Kit. The IPEN number connected with this position (AT-0-WU-CAR100208) clearly indicates that the seeds offered here represent offspring of material from the 2010 catalogue of the Botanical Garden of the University of Vienna; in spite of different scientific names.

  Photo credit : The pile of documents of important regulations, on top of which the four most recent ones regarding invasive alien species,

  BGCI and the Royal Botanic Gardens Kew have been working together to develop a set of training modules on ABS and the Nagoya Protocol for botanic gardens. These include guidelines for setting up an institutional ABS implementation toolkit, including the development of codes of conduct, best practice guidance and model agreements. This paper will introduce the toolkit for botanic gardens implementing the Nagoya Protocol, followed by a case study from RBG, Kew. Both the NP and the EU Regulations encourage the adoption of sectoral codes of conduct, best practices and model agreements to assist implementation and several initiatives have begun in the botanic garden community. This paper will also provide an introduction to some of these initiatives. of writing, it had been ratified by 68 Parties, including the European Union. The Nagoya Protocol, when implemented at a national level, will govern the way genetic resources are accessed (in countries where the organisms carrying them are found) and used (by both researchers and commercial entities), and how any benefits arising out of their utilisation should be shared. The Protocol is a legally binding instrument and requires Parties to implement compliance mechanisms to ensure genetic resources are used legally, and to institute penalties if they are not.

  Photo credit : Raising awareness of ABS issues with collection holders in Ethiopia, SuzanneSharrock 

  Introduction to the CBD • History of the Nagoya Protocol • Key articles of the Protocol • Practical implementation by botanic gardens • Developing a checklist / toolkit • Developing contracts and agreementsEach module consists of a set of slides which can be read directly on-line, or can be downloaded for off-line consultation. At the end of each module, a set of quiz questions tests the users' understanding of the issues covered in that module. A comprehensive list of resources and references for additional information is also provided. At the time of the EuroGard conference, the modules were available in English only. However, they have subsequently been translated and are available in French, Spanish and Chinese.

  Diversity included as its first target (Target 1) the need for "An online flora of all known plants." With this background in mind, in January 2012 in St Louis, Missouri, U.S.A., representatives from four institutions: the Missouri Botanical Garden, the New York Botanical Garden, the Royal Botanic Garden Edinburgh, and the Royal Botanic Gardens, Kew -all members of the Global Partnership for Plant Conservation (GPPC) took the initiative to meet and discuss how to achieve GSPC Target 1 by 2020. The meeting resulted in a proposed outline of the scope and content of a World Flora Online, as well as a decision to form an international consortium of institutions and organizations to collaborate on providing that content.The World Flora Online project was subsequently launched in India, at an event held during the 11 th Conference of the Parties to the Convention on Biological Diversity in October, 2012 where the COP also adopted a decision welcoming the World Flora Online initiative. In January, 2013 a Memorandum of Understanding on the World Flora Online, was opened for signature. Up to the end of July 2016, 34 institutions and organizations had signed the MOU. A range of other institutions and organizations worldwide is also being invited to participate in the WFO Consortium.The World Flora Online will be an open-access, Web-based compendium of the world's plant species. It will be a collaborative, international project, building upon existing knowledge and published floras, checklists and revisions but will also require the collection and generation of new information on poorly know plant groups and plants in unexplored regions. The project represents a major step forward in developing a consolidated global information service on the world's flora. importante avancée mettant en évidence la prise de conscience de la menace qui pèse sur les plantes dans le monde entier, tout en proposant, pour la première fois, un cadre cohérent pour une politique et des actions nécessaires à la diminution de l'appauvrissement continu de la diversité végétale. Elle a été réévaluée pour une seconde phase le 29 octobre 2010 par décision X/17 de la COP en proposant 16 objectifs (Convention sur la diversité biologique. Conférence des parties 2010). Ceux-ci visent l'objectif ultime de diminuer la perte de biodiversité des plantes en 2020. Ils contribuent par ailleurs au Plan Stratégique pour la Biodiversité 2011-2020 (Convention on Biological Diversity 2012). Le 1 er objectif de la Stratégie Mondiale pour la Conservation des Plantes définit que pour 2020, la diversité des plantes devrait être comprise, documentée et reconnue. Les objectifs de ce but (Convention sur la diversité biologique. Conférence des parties 2010) sont : • l'établissement d'une flore en ligne de toutes les plantes connues • l'évaluation de l'état de conservation de toutes les espèces végétales connues • les informations, la recherche et les produits associés sont développés et partagés En effet, il faut comprendre que d'une part la nature au sens large subit une pression anthropique insupportable et certainement non durable, et que d'autre part les informations permettant de la décrire et de la protéger sont éclatées dans toute la littérature scientifique. La SMCP dans son ensemble, et son premier objectif, la création d'une Flore du Monde en Ligne (World Flora Online, WFO, www.worldfloraonline.org), ont pour but de faire prendre conscience de la nécessité de conserver le monde végétal pour le bien de l'humanité et de réunir la documentation de référence afin d'en faciliter l'utilisation et d'améliorer le travail de conservation (Wyse Jackson & Miller 2015). LA STRATéGIE MONDIALE POUR LA CONSERVATION DES PLANTES (SMCP, GLoBAL STRATEGy foR pLAnT ConSERvATIon, GSPC, EN ANGLAIS) A éTé ADOPTéE PAR 193 GOUVERNEMENTS LORS DE LA CONFéRENCE DES PARTIES (COP) DE LA CONVENTION SUR LA DIVERSITé BIOLOGIQUE (CDB) EN AVRIL 2002 (SECRéTARIAT DE LA CONVENTION SUR LA DIVERSITé BIOLOGIQUE 2002).
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  Photo credit : Composition extraite de l'Inventaire National du Patrimoine Naturel, https://inpn. mnhn.fr. Muséum national d'Histoire naturelle [Ed].2003-2018., Solène Robert et Emeline Oulès, 2018

  Photo credit : Composition extraite de l'Inventaire National du Patrimoine Naturel, https://inpn.mnhn.fr. Muséum national d'Histoire naturelle [Ed].2003-2018. , Solène Robert et Emeline Oulès, 2018

  at a given time to ensure the use of the same valid name for a species in all French territories. The current version was released in December 2015, it is already the 9 th version.The number of floristic taxa in France (metropolitan and overseas territories) is 32,705[START_REF] Gargominy | TAXREF v9.0, référentiel taxonomique pour la France : méthodologie, mise en oeuvre et diffusion[END_REF], which includes 26,489 taxa only for the Tracheophyte branch (vascular plants). Regarding metropolitan France, the taxonomic register of vascular plants is implemented within the framework -party convention between the French Ministry of Environment, the FCBN, the Tela Botanica association and the MNHN.

  actors. In order to illustrate this fact, here are some important outcomes and partnerships connected with the INPN and flora/habitat conservation. atlases The production of atlases, is one of the first outcomes. Digital atlases, such as the Atlas of the Departmental Biodiversity and Marine Sectors, are now spreading. However available and exhaustive paper plant atlases covering background Outcomes and perspectives EUROGARD VII PARIS

  , such use had to be tested with experiments. This helped us determine the actual use of specific plants. In the Botanic Garden, we're attempting to conduct tests of various uses of plants on the basis of collected materials, stories, and traditions, and on this basis determine if such use was possible in the described manner. The test with the butcher's broom, forget-me-nots, and the ground pine showed that the use of plants is even simpler than it seems. During various workshops that we organise in the Botanic Garden for the general public, we pass on this use of plants to younger generations. We have thus presented the tradition of weaving with plants, making whistles, small ships for the Gregorjevo (literal translation: George's day), dolls and slippers from bast, and much more (Bavcon et al., 2015).

  Photo credit : Remnant piece of the inner edge of the jar or amphora, Bob Ursem & Wolfgang F. Gard

  The content of the remnant piece in amphora number two present-day Dead Sea. The presence of the bromine enrichment may lead to the existence of organic life forms, similar to oil waters that carry considerable amounts of bromine and iodine elsewhere in the world. Life forms were never found until the Israeli microbiologist Benjamin Elazari Volcani or Benjamin Wilkansky showed that bacterial organisms could grow in water taken from the sea at depth up to seven metres as phytoflagellates. He also discovered the presence of halo-obligatory bacteria next to green algae Dunaliella species in the Dead Sea(Wilkansky, 1936). Dunaliella algae solved the problem of differences in osmotic pressure by developing a special metabolic pathway of producing large amounts of intracellular glycerol, that could feed the Halobacterium. The Halobacterium incorporates potassium up to a high intercellular concentration (up to 4.8 m) and extraordinary specificity for potassium ions (K + ) over sodium ions (Na + ). The biota microorganisms exert a critical influence on some biogeochemical processes that occur in the Dead Sea and as a result it explains the extreme high levels of potassium near Qumran.

  analysis of the 2000 year old material shows also other components that contribute to match chemically this material to the present produced potash of fresh date palm seeds, like carbon, calcium and trace elements such as aluminium and bromine. ESEM analysis in samples of the 2000 years old material and the sample material taken from fresh seed potash show a clear match of other aggregates like carbon, calcium and aluminium and bromine as can be seen in Figures6 and 7.

  This evidence, especially the trace elements Aluminium and Bromine, indicates that the palm trees in the area of Qumran do still give the same chemical composition in present time as it could be traced in the period of the Essenes before the destruction in 68 after Christ. Conditions of date palm growth didn't change so much in almost 2000 years as a remarkable finding. The investigation on traces of magnesium in the potash of fresh date palm seeds has been carried out and evidently shows a similar distribution as the old potash remnant of the inner edge of the jar. ESEM analysis show the same clustering and proof of magnesium traces in this new made potash as shown in Figure 8.

  taken from exclusive inner core material of the fresh date palm seeds. The result shows a distinct match of peaks, to give equal evidence as the chemical ESEM analysis (see Graph 1). The blue curve is the old remnant material of the inner edge of the jar number two and the purple curve is of the exclusive inner core material, while the black curve represents the potash sample of the outer skin material of fresh date palm seeds. A little hump, distinct peaks of two thousand year old material and new materials show a very well distinct correlation given in Graph 1 at eight given arrows. However, the graph of potash taken from old and inner edge origin shows two extra distinct peaks that didn't correlate, but can be an influence of decay over time or external aging effects. in all given graphs (left to right: hump 1), peaks (2), turbulence (3), peak (4), area near peak (5), peak (6), peak (7) and inclination area(8) 

  at least one or more daily baths before community dinners and of wearing white clothing. Soap making was essential at that time and it must be an important part or role of their social and spiritual culture. Other communities covered themselves in more brown coloured fibres. The expectation was that the Essenes were the very first in their world of soft soap making, instead of hard soap blocks based on sodium for only cleaning surface areas.

  and especially hidden underneath the inner edge still enriched with potassium as remainder. Potassium hydroxide solvent can easily be condensed by sun radiation to a syrupy but still a viscose liquid pasta. This pasta product can be mixed with goat fat or sheep fat and through an esterification process into soft soap. Soft soap making was very unusual in the early century and before the date counting according to the Christian calendar. The function of the jar had to be an early manufacturing filter for soft soap industries of the Essenes. The feature of soft soap is a deep penetration into the fibre structure and because of that a better cleaning effect on clothes. The result is the famous bright white clothes as can be seen in any image of the Essenes, even in all depicting of Jesus Christ. It is well accepted to believe that Jesus at his time must have been educated by the Essenes. The Essenes did have an exceptional practical and spiritual knowledge and wrote down over 900 scrolls, thus can be seen as one of or the largest library in the whole region. Archaeological evidence indicates the settlement of Essenes in the khirbet Qumran since about 150 B.C.E. At the late time period of the Essenes, it has been noted that the Essenes were inter related with a Jewish sect, an intensely messianic, apocalyptic, baptist, wilderness, new covenant group, led by a priest they called the "Teacher of Righteousness" who was opposed and possibly killed by the establishment priesthood in Jerusalem or most possible the people that could be associated to the followers in the circumference of the figure of Jesus. It is also noted that at time of the outbreak of the Jewish-Roman

First

  the electrons ionize atoms of nitrogen, from an altitude of 200 kms downwards. This shows as green and blue colourations in the following image taken from personal observation in Kakslauttanen (Lapland, Finland) on March 1 st , 2013. Secondly, the electrons ionize atoms of oxygen (at an approximate altitude of 30-100 kms) showing a yellow or a red colouration (above a height of about 60 kms and at lower altitudes) as a blue aurora moving con-

  Another natural electric response to a thunderstorm in close proximity is observed in leaves of the hybrid black poplar (Populus X canadensis) in the Botanic Garden of Delft University of Technology. It shows a very clear silvery discolouration of the leaf tip due to extreme transpiration. Carbonisation of the narrowed part of the petioles has also been observed as in Image 5. The electrical response as a natural phenomenon has also been tested in the yew tree (Taxus baccata CV dovastoniana) branches in laboratory conditions with a controlled mimicked set-up of a high voltage and micro amperage electric field charging environment as shown in Image 6. The branch was exposed to alternating voltages of V1=8KVs and V2=11KVs with a correlated current of I1=0.002mA and I2=0.017mA. The result is a circular pattern of deposition of Baccatine III, 10-Deacyctylbaccatine III or and Paclitaxel as given in graph 1 of the yield in Autumn 2006, Spring 2007 and Summer 2007, taken from the branches of a specimen (Botanic Garden of Delft University of Technology). Paclitaxel, and other taxanes (baccatine III, 10-deacettylbaccatine III or docetaxel, cephalomannine) will be esterifiable converted into the anti-cancer treatment medicine.

  winds and increased electrical field charge exposure due to high altitude or solitary growth e.g. trees in an open field. The combined effects of these winds in coastal areas can be seen in the bending of trees depending on the predominant wind direction or fixed in a bent position as a result of electric transpiration. If the sugar in the vascular phloem can convert into caramel, it can also fixate a tree into a fully bent position.

  of the earlier noted infrared global vegetation index. The PhD thesis research of Mirjam Gerrits shows a clear relation between the annual forest depletion at the foot of Mount Kilimanjaro and the retreat of the glacier on the summit. Her findings underlines the importance of a forest belt as also given by Fresen, that 50 percent of the precipitation recirculates in the hydrological cycle. Mount Kilimanjaro forests at its lowland belt captures circa 50 percent of its precipitation to recirculate into the hydrological cycle, while only 8 percent additional precipitation is contributed by atmospheric influx. The remaining precipitated water is circa 40 percent of the hydrological cycle, which has its origin in evaporation and adiabatic cooling during rising effects along the mountain slope. As side effect, these findings are very perpendicular to the general opinion that climate change could cause the glacier depletion of Mount Kilimanjaro. Another and entirely different application of electricity and plants can be found in a similar technical way given in secondary metabolite harvesting of plants, but in a reversed setting. In the process of 'electric milking' droplets are charged and directed towards a high voltage charged plate, but in the process for crop protection the opposite can be utilized by charging micro-droplets with the use of a grounded connected plant as receptor. If pest control chemicals dissolve in water and get dispersed via a Taylor cone by a positive high voltage as air borne charged micro-droplets, these can only move to the grounded plants. First a charged micro-droplet will get fixed. The following charged droplet will settle next to the first fixed micro-droplet, because the area is more opposite (negative) charged than the covered adjacent droplet surface. As a result, a nanostructured film layer of solvent pesticides will cover and protect the whole plant. Traditional pest control is sprayed in clusters of insecticides and will cover never the entire plant. Furthermore this novel approach of nanostructured film pesticide technology only needs 200 times less pest control material in compare to the same plant coverage. Knowledge and understanding of the phenomenon of field charges and the natural electric field, is the first step to the single observation of particulate matter, for example, salt and biological particles, solar radiation drifting from seashore to hinterland, tiny particles seen with the naked eye lifting above sea buckthorn (Hippophae rhamnoides) up to a higher level and continuing in the airflow. Relevant characteristics of seabuckthorn are its woody spines and narrow pointed leaf tips as pictured in Image 8. The discovery of the phenomenon of electric field charge that results in the ultra fine dust reduction principle > IMAGE 8 Hippophae rhamnoides with woody thorns and narrow pointed leaves (Photo: author)

  just above these shrubs. Because of this larger electric repellent force and the fact that it opposes the downward pull if gravity, eventually an airborne particle gains further uplift. The field strength diminishes in distance until a new equilibrium between the electrical force and gravity has been attained. As observation of nature explains, the concept of airborne particulate matter with positive high voltage charging and the capturing of particulates can only be optimally processed by the use of opposite electric poles. At the high voltage pole, a corona discharge ensures that charges of all airborne
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  Photo credit : The raised bog of the Botanical Garden of Neuchâtel at the beginning of the growing season (march 2016),Blaise Mulhauser

  ecosystems, 2) to present characteristic peatland plants from the Jura Mountains (Sphagnum, Drosera, Eriophorum, Betula nana, etc.), and 3) to conduct research projects. During the winter 2014-15, the snow remained longer on the peatbog that on the adjacent path and meadow, thus providing evidence for a microclimatic effect of the bog. The excessively dry and hot summer 2015 allowed testing the resistance of the newly established bog vegetation. Most plants resisted well, including graminoids Eriophorum vaginatum, Trichophorum cespitosum or Carex sp., ericaceous (Vaccinium oxycoccos, myrtillus and vitis-idea) and mosses (especially Sphagnum). This living laboratory provides a unique opportunity to inform the public about the characteristics and functions of these ecosystems and the challenges of conserving and restoring them in a warmer world.
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 02 Photo credit : The raised bog of the Botanical Garden of Neuchâtel at the beginning of the growing season (march 2016), Blaise Mulhauser

  other half left bare to study colonisation. The two treatments are referred to as "planted" and "non-planted". Plants from the surrounding meadow and forest provide ample sources of seeds, which germinate on the bog. In one half of the 12 surfaces (randomly selected) these plants are left to develop naturally while in the other six surfaces non-bog plants are removed. These two treatments are referred to as "weeded" and "non-weeded". There is thus four combination of these 2x2 treatments and three replicates of each.

Following

  photosynthesis, methane emissions). One of our goals is to assess to what extent such a lowland bog exposed to hot and dry summers is capable to develop a typical bog vegetation and act as a carbon sink. This research ties in with several research projects conducted in Switzerland and other countries in Europe and beyond to which the University of Neuchâtel collaborates.

  Fig.2). Likewise the mosses including Sphagnum were still mostly alive. The only exception was the bog pool species Sphagnum cuspidatum that died in the dried out pools. This general good resistance of bog plants may be explained by the fact that, although the summer was indeed especially hot and dry the spring had been quite wet, with high water table recorded from March to June (Fig.4). The development if the vegetation in two 1m 2 plots representative for two of the four treatments is illustrated in Figure5.

  Vaccinium oxycoccos on the bare peat surface from an adjacent vegetation patch during the summer 2015. (Grey pieces are IPEN labels with name of plants introduced)The peatbog of the Botanical Garden of Neuchâtel, created at low elevation (ca. 500m) and in a region with moderate rainfall (ca. 900mm/yr) is primarily useful to understand the evolution of such an ecosystem under apparently unfavourable climatic conditions. After only one year of observations it is

Discussion

  clearly too early to draw any firm conclusions on the long-term development of this peatland. However the drought and heat wave that lasted from May to September 2015 already provided the opportunity to evaluate how the plants reacted to a long-lasting hydric stress. We were pleasantly surprised to see how well the vegetation had survived and indeed the comparison of the two aerial images (fig. 2) and the images of the two plots (fig. 5) clearly show the strong growth of the vascular plants. The mosses may not have grown much but mostly seem to have survived as well. The exceptions are the smallest patches or isolated moss plants and the characteristic Sphagnum species of bog pools (S. cuspidatum) that died in the dried up pools. The peatland therefore already represents an invaluable object for scientific research. The second advantage of this peatland is that the characteristic plants of this unusual ecosystem can now be present in their "natural" context rather than in suboptimal small surfaces. Having these plants growing on a massive peat body also offers a higher chance of maintaining these plants over a long period, as attested by their good survival during the stressful conditions of the summer of 2015. This peatland already is proving very useful to the public inform about the value and fragility of peatland ecosystems. The peatland thus also clearly serves educational purposes. This peatland also offers opportunities to test the growth conditions of rare and endangered peatland plants, of multiplying them with the goal of re-introducing them in some newly restored peatlands in the region without having to samples in fragile natural populations. As 90% of the remaining peatlands in Switzerland have been damaged directly or indirectly by human activities there is now a good potential for conducting ecological restoration projects and indeed many ambitious projects are in progress. In many cases , E. A. D., 2011. Seasonal net ecosystem carbon exchange of a regenerating cutaway bog: how long does it take to restore the C-sequestration function? Restoration Ecology, 19: 480-489. Strack, M., Waddington, J. M., Lucchese, M. C. & Cagampan, J. P., 2009. Moisture controls on CO2 exchange in a Sphagnum-dominated peatland: results from an extreme drought field experiment. Ecohydrology, 2006. Biological diversity of peatlands in Canada. Aquatic Sciences, 68: 240-253. Yu, Z., Beilman, D. W., Frolking, S., MacDonald, G. M., Roulet, N. T., Camill, P. & Charman, D. J., 2011. Peatlands and Their Role in the Global Carbon Cycle. Eos, Transactions American Geophysical Union, 92: 97-98.

  in carrying out sentinel research and being part of the network. Firstly, it will help ensure staff are hyper-vigilant for new outbreaks. Detecting damaging organisms quickly greatly increases the chances of management programmes working, thus mitigating damage caused and protecting the rest of the collection. It will enable contact with local diagnosticians and experts, establishing good links to professional help at a local level and beyond. It offers an opportunity for botanic gardens and arboreta to showcase the research and scientific potential that their living collections have to offer. It offers professional development opportunities to staff. Finally, it provides networking opportunities and increased communication on a local, regional and global scale, not just with plant health scientists but also with staff from other gardens working in the area.The International Plant Sentinel Network (IPSN) is a developing network of botanic gardens, arboreta, government organisations and plant health scientists. The IPSN aims to provide key information on plant pests and diseases that can be used by plant health scientists and National and Regional Plant Protection Organisations (NPPO & RPPO) in order to conserve global plant health. The network supports botanic gardens and arboreta in carrying out such important research by providing key training and coordination. This includes developing and providing links to resources, identifying potential collaborations, facilitating surveys and research, and sharing information. In this way, it is hoped these institutes, supported and coordinated by the IPSN, will work collaboratively to provide an early warning system for new and emerging plant pests and diseases.The IPSN provides a centralised platform for communication, dissemination of information and coordination of efforts for carrying out sentinel research. This includes surveying tools and training materials which can be

Food

  and Rural Affairs (Defra). Other current EUPHRESCO partners are the Julius Kühn-Institut (Germany), the Plant Protection Services (Netherlands), the Department for Innovation in Biological, Agro-food and Forest systems (Italy), CABI (UK) and Forest Research (UK). The network is guided by an International Advisory Group comprising leading experts from organisations around the world. This includes representatives from the European and Mediterranean Plant Protection Organisation (EPPO), the American Public Garden Association, the South African National Biodiversity Institute (SANBI) and Centre of Invasive Biology (CIB), the New Zealand Better Border Biosecurity (B3) consortium and the Food and Agriculture Organization (FAO) among others. A full list is available at www.plantsentinel.org/international-advisory-groupThe IPSN is coordinated by Botanic Gardens Conservation International (BGCI). BGCI have extensive links to the botanical gardens and arboreta community, and are leading authorities in the area of plant conservation.Their two unique databases, GardenSearch and PlantSearch, are exceptional resources which can be utilised to facilitate and support research. Garden-Search lists all known gardens and includes key information such as location (country, region) and contact details. PlantSearch catalogues living plant, seed and tissue collections in gardens around the world and can be used to identify the gardens which hold a specific plant species. This not only lets the IPSN identify gardens in areas where the pest or disease is present, but also helps to pinpoint those institutes that house host plants of interest.

  contains large collections of about 18000 taxa, of which 8000 are grown in the open in a domain of 92 ha. This old castle domain contains diverse habitats such as greenhouses, open air collections, buildings, roads, woodlands, grasslands, lawns, and ponds. Some of them are (semi-)natural areas with a high conservation status, such as petrifying springs with Cratoneurion (habi-Materials & methods • Ronse Anne C.M.

  recorded between2008 and 2010, especially in 2008 and 2009. The low occurrence in 2011 might seem erratic, as compared to the occurrence of 2010 and of 2012, but it is due to the fact that only sporadic observations were made in that year, as the first survey had already been completed then, and the second had not started yet.Duchesnea indica has been placed in the watch list of invasive species in Belgium[START_REF] Vii Paris Branquart | Alert, black and watch lists of invasive species in Belgium. Harmonia Version 1-2[END_REF], and it is known that this species had gone through a significant expansion in parks in the Brussels area since 1990[START_REF] Saintenoy-Simon | Groupe Flore Bruxelloise. Notes floristiques relatives à la Région de Bruxelles-Capitale (1991-1993)[END_REF]. This is why I suspected that the source of the invading plants in the domain lied outside, even if the species was cultivated in the garden. In order to investigate this hypothesis, a spatial analysis was made of the progression in time of the species in the domain (Figure1). This displays an initial presence that is largely restricted to the eastern side of the domain, close to the main visitor entrance. Gradually the species has expanded to the other parts of the domain, and it still had not been found in a number of sectors by 2014, mainly in the western part. The cultivated plants of D. indica are located in the central and the southern part, while one former location was close to the eastern entrance, but the plants there had died since several years. This seems to confirm the hypothesis that the spontaneously occurring plants of D. indica in the domain have come from an outside source, and that they have entered the domain by the main entrance. Other neophytes, such as Senecio inaequidens DC. (Asteraceae), have also been observed to enter the domain by this entrance.On the other hand, many species in the domain are obviously collection escapes, as they are not present in the surroundings outside. Some of them> FIGURE 1.Progression of Duchesnea indica from 2002 to 2012 in the domain of the Botanic Garden Meise don't show invasive behaviour and are restricted to one or a few sites, where they remain present year after year, only reproducing locally. This is the case for instance for some wall-dwelling species, such as Asarina procumbens Mill., a decorative member of the Plantaginaceae that grows on the outer sides of greenhouse walls. More surprisingly, I also found a cactus, probably Mammillaria sp., which has subsisted for at least ten years on the outer wall of a greenhouse. But other collection escapes clearly display invasive behaviour. One such species in Meise is Nothoscordum gracile (Aiton) Stearn (Amaryllidaceae), which has been cultivated until the summer of 2010, when it was removed from the collections. It was present within its flower beds, but also outside at distances up to several tens of meters. The attempt to eradicate has not worked well, as in 2015 still many tens of plants were present.

  their distribution area because of climatic constraints, while the cultivated plants are adapted to colder climates. In Meise, plants of Oenanthe pimpinelloides L. (Apiaceae) show expansive behaviour, whereas this species is very rare in Belgium and is included in the Red List of vascular plants in Flanders[START_REF] Ronse | Oenanthe pimpinelloides: bedreigde soort of invasieve neofyt?[END_REF]. However, the cultivated plants come from Bulgaria, with hardiness zone 6 or 7, whereas the garden is located in hardiness zone 8.A third mechanism that I found in the botanic garden at Meise is spontaneous hybridization of a native species with a cultivated alien species. The hybrid often displays invasive tendencies and gradually replaces the native parent; sometimes further introgression occurs by back-crossing. One such example is Hyacinthoides x massartiana Geerinck (Asparagaceae), the hybrid of the native H. non-scripta (L.) Chouard ex Rothm. And of the cultivated H. hispanica (Mill.) Rothm. Plants with intermediate characters invade flower beds in the vicinity of the flower beds of both parents in the collection, and pop up at different locations throughout the domain as well. A similar process also occurs elsewhere in northern Belgium, where hybrid plants have increasingly been found growing both in forests and in gardens(Verloove 2006c). Within the garden it seems that the hybrid plants originate from the cultivated plants, rather than come from the outside, given their location.Another example is Ilex x altaclerensis (hort. ex Loud.) Dallim., a man-made cross between Ilex perado Ait., a non-hardy species in Belgium, with the native Holly (Ilex aquifolium L.) as male parent. Several cultivars of I. x altaclerensis have been planted in gardens and in public places. Within the Botanic Garden Meise many plants with intermediate characteristics between the primary crosses and Holly are growing in woodland; further investigation has shown that similar back-crossing is occurring in several other locations in northern Belgium(Ronse, in preparation).

  Photo credit : Arbres exotiques acclimatés au jardin botanique de la Villa Thuret, C.Ducatillion 

  [START_REF] Vii Paris Blackburn | A proposed unified framework for biological invasions[END_REF]. It has been defined as the crossing of different barriers by a species: geographical, environmental and reproductive barriers. Each crossing refers to different processes: introduction, naturalisation and invasion, respectively. This terminology has been controversial and is still discussed (see[START_REF] Vii Paris Blackburn | A proposed unified framework for biological invasions[END_REF] for a review).[START_REF] Richardson | A compendium of essential concepts and terminology in invasion ecology. Fifty years of invasion ecology -The legacy of Charles Elton[END_REF] proposed a glossary to precisely define the different concepts involved in invasion Ecology. According to this glossary, a species is considered native in a given area if it has evolved in this area or if it arrived by natural means. Besides, a species is considered exotic in a given area if its presence is due to human intentional or accidental actions that spread it out of its native range. Here we consider that a species introduced by human actions in a region before 1500 is native. A species is invasive when it is able to reproduce over several life cycles in large numbers and to spread at considerable distance from the parents. This definition does not take into account the potential environmental, economic and health effects of such species. It only relies on ecological and biogeographical criteria. Few exotic species become invasive in a given area. According to the probabilistic "ten rules"(Williamson & Fitter, 1996), 10% of imported species would escape cultivation or captivity. Then 10% of these escaped species would naturalize. Finally, 10% of naturalized species would become invasive. Thus, one imported species out of a thousand would become invasive. Amongst the identified invasive exotic species responsible for the most harmful consequences, plants represent one of the main groups (Vilà et al., INVASIVE ExOTIC SPECIES ARE ONE OF THE MAIN CAUSES OF BIODIVERSITY LOSS wORLDwIDE, ALONG wITH HABITATS DESTRUCTION (SIMBERLOFF et al., 2003). THESE SPECIES TEND TO DEVELOP IN THE NATURAL, SEMI-NATURAL AND MAN-MADE ENVIRONMENT OF THEIR INTRODUCTION AREA.

  The climate is Mediterranean, consisting of fall and winter rainfall, as shown on fig.1, and a hot and dry summer. The average annual rainfall and temperature are respectively 803 mm and 15.6°C. The garden is not watered and does not receive neither amendments nor chemical treatments. Every species planted in the garden is taxonomically identified at least to the genus.

> FIGURE 2 .

 2 Left: Distribution of the observation plots in the different micro-habitats of the garden; Right: characteristics of the micro-habitats regarding the chosen criteria ("gr." = grassland; "d.l." = litter of dead leaves; "+" = no stagnant water; "-" = stagnant water).

  what is a botanic garden? Bulgarian legislation determines the botanic garden as "an institution, which supports collections of living plants for the needs of experimental botanical research, natural science and environmental conservation education, and is open to visitors for more than five months a year." BGCI has considered what makes a botanic garden different from a public park or pleasure gardens: "Botanic gardens are institutions holding documented collections of living plants for the purposes of scientific research, conservation, display and education." (BGCI

  Trace the development what is a garden? THE ETYMOLOGY OF THE wORD "garden", BEING OF GERMANIC ORIGIN, MEANS "yard" OR "enclosure" AND DENOTES SOME wAYS OF ORGANIzING LAND, wATER AND PLANTS (www.ENCYCLOPEDIA.COM/ TOPIC/GARDEN.ASPx).

  of botany and science and being the first Botanic Garden established during the Third Bulgarian Kingdom. It was founded by the first Bulgarian professor of botany -Dr. Stefan Georgiev, in the yard of the School of Higher Education, which is nowadays the University of Sofia "St. Kliment Ohridski". The Botanic Garden was established in 1892. It has a conservatory which holds exotic and other plants and a rockery with a rich variety of alpine species. The University students studying Botany have their activities in the garden. According to the definitions, this is a typical historic botanic garden.The University Botanic Garden in SofiaCase study: the University Botanic Garden in Balchik• Explore the change of the function of a Bulgarian historic park into a botanic garden• Discuss the possibility of re-functionalization by the method of induction. history A summer residence of the Romanian Queen was built in the beginning of the XX th century in Southern Dobrudzha, Bulgarian territory occupied by Romania. This was a place for recreation of a particular royalty and her entourage. A terraced park, which now has status of historic garden, was built.After 16 years of seasonal use, the political situation changed. The Treaty of Craiova was signed in 1940. Romania returned Southern Dobrudzha to Bulgaria, so the residence gained new status. A few years later, the political situation changed again and both countries became republics. After all, the park was neglected and abandoned. In 1955 it was decided by the Bulgarian government to ask the Bulgarian botanist, Academician Daki Yordanov, who was Rector of Sofia University from 1956 to 1962, to establish a botanic garden on this place. The royal park with seasonal use became a botanic garden of the Sofia University dedicated to "educational and scientific purposes" (Bulgarian legislations) open to public for year-round visits.preservation of garden and park artThe activities for the preservation of a historic garden are defined in the Florence Charter and include maintenance, conservation and restoration(Icomos, 1981). In reliance with the implementation of these activities, a team of specialists from University Botanic Gardens carried out a historical research of the Balchik palace gardens.The comparative analysis of the managing of the park during different historic periods with respect to different function is based on the data from various historical studies and archives. The components of a historic garden the components of the park studied, following the Article 4 of the Florence Charter(1981). The changes of the function of the site were traced back.plan and topographyThe historic park has an area of 6.45 ha, located in northeastern Bulgaria, about 2 km Southwest of the town of Balchik. It covers land at the seashore at an altitude from 0 to 35 m. The characteristic which is typical of the site is> FIGURE 2.The Botanic Garden after 2005> FIGURE 1.The historic part of the Botanic Garden its location along the Black Sea in East -West direction but facing South. The park consists of different geometrically shaped gardens. The landscape is the main structural factor, which determines the positioning of the gardens on terraces. "There are nine terraces at different altitudes, five of which are truly gardens"(Boia, 2014). In some parts of the garden, the steep terrain necessitated the building of numerous stone walls, between which there are lanes and tunnel-like arches.Today, the Botanic Garden covers a bigger area of 19.4 ha (Figs1 and 2

  flowers that are related to the English gardening. "But although a whole lifetime lies between that lily walk in far Dobrodzha and those first lilies I ever saw, in papa's little garden plot, the scent of the Madonna lily always carries me back to the Swiss Cottage on the Isle of Wight" says Maria in "The Story of My Life" (Marie, Queen of Romania, 1934).

  Botanic Garden was created in 1955. The plant biodiversity was enriched by transferring plants from the University Botanic Garden -Sofia. The first arrivals were evergreen trees and shrubs that added color during the year-round use of the site. The enrichment of the plant biodiversity is an activity related to the change of the function of the garden, i.e. its transformation into a botanic garden."The micro-climate is favorable for various foreign plant species -the sunny days during the year are more plentiful, and the humidity -quite high. The area is located on the very seacoast, in a deep bay facing southeast. It is sheltered from the cold northern winds. This is another favorable prerequisite for the successful cultivation of many species that could not thrive anywhere else. The autumn by the sea is long and dry, which favors the complete maturation of the seeds, particularly for species that have a longer growing season. The soil is very chalky and is not suitable for many plants…"(Минчев, 1968).

  comparison between the characteristics of the palace gardens, based on the historical research (Дянкова et al., 2012) and the newly created ones in the same location -University Botanic Garden -Balchik, shows a successful change of one function of the garden, and adaptation of another of its functions. The preservation of the historic value of some major landscape and architectural elements creates conditions for the increase of the share of one of them -the vegetation. It has become a subject of scientific research and educational activity targeted at the preservation of plant biodiversity. Moreover, in this way a new social role has been achieved. the Bulgarian example. The change of the function of the historic park into a botanic garden could be used as an approach for ex situ conservation of the plant biodiversity. This is possible only in compliance with the recommendations of BGCI and Global Strategy for Plant Conservation.

  consists of some of the botanical gardens and excursion areas that were most important for the development of systematic biology in the 18 th century. Exploration activities all around the world and the promotion of natural sciences in many countries during the 18 th century led to increasing knowledge of the global flora and fauna, and a need to develop the methods for identifying, naming, classifying and describing living things. Carl Linnaeus in Sweden introduced a binomial nomenclature (Linnaeus 1753, Linnaeus 1758), which later became a new standard way to communicate species names (McNeill & al. 2012; International Commission on Zoological Nomenclature 2000). Linnaeus also introduced a radical but artificial system to classify plants based on their sexual organs (Linnaeus 1735), and a fragment of a natural system (Linnaeus 1751). More comprehensive natural systems soon followed, e.g. in the works by the Paris botanists Michel Adanson (Familles des plantes, 1763) and Antoine-Laurent de Jussieu (Genera plantarum, 1789). "THE RISE OF SYSTEMATIC BIOLOGY" IS A SwEDISH INITIATIVE FOR A TRANSNATIONAL SERIAL NOMINATION TO THE UNESCO wORLD HERITAGE LIST (FIGURE 1).

  Research facilities such as botanical gardens were the base of the 18 th century scientists who cultivated, exchanged, studied and described newly discovered plants (and some animals), developed new theories and garden methods and educated new generations of scientists. The Linnaeus Garden (Uppsala, Sweden) was designed to illustrate, among other things, a new plant classification system. Linnaeus complemented this official academic garden by creating a private summer estate and private research facility outside of town (Linnaeus' Hammarby, Uppsala, Sweden). Jardin des Plantes (Paris, France) illustrates the scientific environment where some of the first natural systems of plant classification were developed. Bartram's Garden (Philadelphia, USA) was developed to facilitate plant exchange between North America and Europe. Chelsea Physic Garden (London, United Kingdom) was the first botanical garden in London, designed to display herbal, medicinal and "useful plants" and became one of the leading gardens in developing new garden techniques. The Hortus Botanicus Leiden (the Netherlands) was a centre of knowledge on non-European plants during the 17 th and early 18 th centuries, and attracted students from all over Europe. In excursion areas around the world, scientists and explorers studied plants and animals and collected material that illustrated the diversity of life from different continents: Herbationes Upsalienses (Uppsala) and Råshult (Älmhult, Sweden) are directly linked to Linnaeus' works that are the starting points of scientific nomenclature of plants. Kamay Botany Bay National Park (Sydney, Australia) is the place of one of the first major scientific collections from Australia. Table Mountain National Park (Cape Town, South Africa) was frequently studied by scientists on passing ships. Hakone Mountains and Nagasaki (Japan) were the first sites in Japan visited by international botanists. The Swedish sites mentioned above are included on Sweden's tentative list of future nominations to the World Heritage List. Discussions have been initiated with botanical gardens and excursion areas in other countries that could potentially also contribute to the nomination in the future (Figure 2). Persons, publications, collections, other movable objects and immaterial heritage like knowledge cannot be inscribed on the World Heritage List, as there are other conventions and programmes for such kinds of heritage. The material, immovable heritage from systematic biology is present in buildings, garden structures, landscape elements and other remnants of scientific > FIGURE 2. Location of sites potentially to be included in the serial nomination. Basemap © US National Park Service 03. 191 activities. For a science such as systematic biology, the organisms themselves are also important: individual specimens that were studied by 18 th century scientists and still survive in botanical gardens, descendants to these specimens and extant plant and animal populations. These plants and animals, in gardens or in nature, form a living bio-cultural heritage, which in some cases also have a unique scientific value. Modern DNA analyses may even link herbarium material to these living specimens. Extant plants in historical excursion areas can be used to resolve nomenclatural issues. Examples from Linnaeus' excursion areas around Uppsala include modern collections used as conserved types of Polygala vulgaris (Applequist 2014), Potentilla verna (Figure 3; Brummitt 2011), Mespilus cotoneaster (Thulin & Ryman 2003), and epitypes of Salix x fragilis (Belyaeva 2009) and Lycopodium complanatum (Thulin et al. 2009). Collections by Joseph Bank and Linnaeus' student Daniel Solander from Botany Bay near Sydney have been used to study changes in vegetation since 1770 and to suggest rehabilitation of remnants of the original vegetation in the area (Benson & Eldershaw 2007).

  [...] (financed by FCT: PTDC/EAT-EAT/110826/2009), was undertaken by an interdisciplinary team (botany, landscape architecture, history of art, etc.) which conducted an historical-artistic and botanical analysis of historical gardens, estates and parks in the city of Lisbon from the 18th century up to the 1960's. The project studied the history of 70 public and private gardens in Lisbon, from the city's first public garden, Passeio Público (the Public Walk) which was created in 1764 and is now Avenida da Liberdade, up to the Modernist period, represented by the Calouste Gulbenkian Foundation Garden (dating from the 1960's). This research led to greater knowledge of Lisbon's landscape heritage and has helped enhance the value and profile of that heritage, as well as promote cultural tourism. This paper delivers the taxonomic study of the specimens (height > 2 m) to be found in Lisbon's historic parks and gardens. The species which have been growing in these man-made ecosystems are intended to facilitate the THIS STUDY THAT IS PART OF THE PROjECT ENTITLED "Lx GARDENS -LISBON'S HISTORIC GARDENS AND PARKS: STUDY AND LANDSCAPE HERITAGE INVENTORY" [...] © Tapada Necessidades with Celtis australis subsp. australis e C. australis subsp. caucasica, Jorge de Sousa biodiversity, and contribute to their aesthetic and biological value, while stressing the historical value of all these spaces.

  The data were processed through a simple statistical analysis which allowed us to determine, for instance, the most frequent species and those found in the largest quantities. The data entered into the SIG from 2011 to 2014, included the following items: (1) Specimen ID number; (2) Garden code; (3) Type of green space (Garden, Park, Botanical Garden, Enclosure and Hunting Ground or Recreation Ground); (4) Species code; (5) Family; (6) Genus; (7) Species; (8) Species classifier; (9) Geographic origin of the taxa; (10) Status of the region's plants life: native to mainland Portugal, non-native and/or invasive); (11) Growth form -Plant physiognomy; (12) ETRS 1989 coordinates; (13) Classified as being of public interest; (14) Legislation classifying the tree.

  2) Next come the botanical gardens (JBA, JBL, TRO) which are green spaces with greater species diversity. 3) Mention must be made of Jardim da Estrela (EST) due to its enormous botanical diversity, and the Praça do Império (IMP), Praça Afonso de Albuquerque (PAA) and Vasco da Gama (VGA) gardens because of the relatively low level of botanical diversity given their size. Conclusion Lisbon's climate allows the coexistence of various native and non-native tree species, from the North of Europe to subtropical climates. In addition to its inestimable aesthetic value, that botanical diversity provides a habitat for fauna, thus playing a critical role in the increase in biodiversity as well as in the sustainability of the urban ecological structure. That floral wealth is also due to the Portuguese Discoveries and to contact with other cultures that brought to Portugal, especially Lisbon, plant species from all over the world. Across the areas studied, plant taxa were found from all over the world. Some of the trees inventoried stand out because of their size, structure, age, rarity or for historic and cultural reasons, and > GRAPH 1 Relationship between the number of species and the area of each garden have been classified by the Institute for Nature Conservation and Forests, thus adding to Lisbon's ecological, landscape, cultural and historic heritage. In general the existing botanical gardens and parks are special places for preserving biodiversity ex situ and may also act as a host location for threatened cultivated trees.

  1683 the Hortus botanicus Leiden started a seed exchange program with Chelsea Physic Garden (London, UK). Chelsea Physic Garden was created in 1673 by the Society of Apothecaries of London for the training of apprentices about medicinal plants and their uses. The Physic Garden contained one of the first heated greenhouses.

  fied and connected in an informal network. This selection of gardens covers gardens important for classification (exemplified by the Linnaeus garden in Uppsala and Jardin des Plantes in Paris), and parts of a plant and information exchange network connecting, among others, London (Chelsea Physic Garden) with plants from North America (via Bartram's Garden in Philadelphia) and East India (via Hortus botanicus Leiden). The history of systematic biology is also related to the development of gardening methods, as exemplified by the works of Philip Miller in the Chelsea Physic Garden.Carl Linnaeus was responsible for several important developments within systematic biology during the 18 th century. His most long-lasting contribution is a convenient naming system (the binomial system) and later scientists have established some of Linnaeus's works as the starting points for scientific names of several organism groups. Linnaeus also contributed to> IMAGE 1The Linnaeus Garden. Photo: © Jesper Kårehed systematic biology through his attempts to classify the world's all plants and animals and by proposing standardized methods and terminology.The garden that is today known as the Linnaeus Garden (Uppsala, Sweden) was created in 1655. In the 1740s, it was re-designed by Carl Linnaeus to illustrate his new plant classification system. Today, the Linnaeus Garden is an 18 th century oasis in central Uppsala that gives excellent opportunities to learn about botany, 18 th century or modern, and of past and present uses of plants. The former professor's residence now houses the Linnaeus Museum. Linnaeus also created a private research facility at his beloved summer estate Hammarby, to complement the academic garden. At Linnaeus' Hammarby, about forty plant species still remain from Linnaeus's own plantations. The Jardin des Plantes (Paris, France) illustrates the scientific environment where some of the first natural systems of plant classification were developed by Bernard and Antoine Laurent de Jussieu and Michel Adanson. Founded in 1635 as the king's medicinal garden, it developed as an important scientific centre during the 18 th century, to finally become the Muséum National d'Histoire Naturelle. The 18th century structure of the garden has been largely preserved. It still hosts historical specimens of trees, introduced for the first time in continental Europe and studied by important botanists, such as Jospeh Pitton de Tournefort, or the Jussieus. One historical specimen is the pistacio tree (Pistacia vera) that was used by Sebastien Vaillant to demonstrate the sexuality of the plants in 1716, which in turn inspired Linnaeus's classification of plants. The plant collections are distributed in alpine, medicinal, phytosociological gardens, formal flower beds, glasshouses... The core of the Jardin des Plantes is the systematic garden which was reorganised six times according to the progress of the botanical classifications between 1683 and 2009. It is still a prominent place for discovering natural sciences and botany. > IMAGE 3 Jardin des Plantes. Photo: © M.N.H.N. / O. Borderie (London, the United Kingdom) was an important node for plant exchange and a centre for development of garden methods in the 18 th century. The garden was created in 1673 by the Society of Apothecaries of London for the purpose of training apprentices in how to recognise medicinal plants and study their uses. It is associated with many of the leading gardeners including Philip Miller (the author of the very popular Gardeners Dictionary, in several editions), William Aiton (who later became the first gardener at Kew), and William Forsyth (a Scottish botanist who went on to found the Royal Horticultural Society). Seeds and plants were being exchanged as early as 1683 with four seedlings of Cedrus libani exchanged between John Watts and Paul Hermann (from Hortus botanicus Leiden). This early exchange programme has become the Index Seminum an international seed exchange programme with more than 350 botanical gardens swapping seeds to each other annually. The Physic Garden also contained the first (in the United Kingdom) stove houses or heated greenhouses, built in 1680, and later in 1773 one of the first purpose built rock gardens. Today the mission of the garden is to demonstrate the medicinal, economic, cultural and environmental importance of plants to the survival and well-being of humankind. It grows and maintains a collection of herbal and medical plants in documented labelled and interpreted displays in a historic botanic garden. It has education activities and events and it continues to demonstrate the development of the science and practice of horticulture, botany and related disciplines through the historic role of the garden.> IMAGE 4 Chelsea Physic Garden. Photo: © Charlie Hopkinson Bartram's Garden (Philadelphia, USA) served as a centre for the exchange of plants and natural history knowledge between North America and Europe in the 18 th and early 19 th centuries. Bartram's Garden was founded in 1728 by botanist John Bartram. In founding the garden, John Bartram cultivated and studied plants collected from his many travels in the British colonies in North America. Bartram corresponded extensively with European and American scientists and amateurs, channelling information on his explorations, collections and discoveries through Peter Collinson in London. Other scientific correspondents included Sir Hans Sloane and Philip Miller in London Johann Frederik Gronovius in Leiden, and Carl Linnaeus in Uppsala. John Bartram in turn received most of the early Linnaean publications from his correspondents, and beginning in the 1730s directed specimens and botanic information on North American plant species to the systematic publication projects of Linnaeus and his collaborators. Bartram also made extensive collections of cryptogams and medicinal plants. The Bartrams funded their garden, and their travels and scientific research with a retail trade to Europe in new North American plants. More than 200 North American woody 03. 205 plants were introduced into cultivation by the Bartrams, including the Franklin tree, Franklinia alatamaha, now extinct in the wild. The botanic garden was continued and enlarged over three generations of the Bartram family. John Bartram's son, William Bartram continued his father's work to collect, describe and illustrate new American species. With the establishment of the new U.S. national government in Philadelphia in 1776, Bartram's Garden served as a de facto national botanic garden for several decades, serving as a place for new research, and a site of pilgrimage for its earlier botanic heritage. John Bartram's house and garden, and his 1760 greenhouse are preserved as a park in Philadelphia, part of the city Parks & Recreation system, and operated by the John Bartram Association. Bartram's Garden is the oldest preserved botanical garden in the Unites States and remains a vivid place for learning and inspiration. The Hortus botanicus Leiden (the Netherlands) was a centre of knowledge on non-European plants during the 17 th and early 18 th centuries, through the import of plants from Far East Asia and the Cape via the Dutch East India Company. The garden was founded in 1590 by Leiden University for teaching and research purposes, but was also intended to be a public garden right from the start. The Hortus was visited by students from all over Europe, many of them attracted by the medicine lectures of Herman Boerhaave (director of the garden 1709-1730). Today, the Orangery building from 1740-1744 and several plants (e.g. a tulip tree, Liriodendron tulipifera from the 1710s) remain from the long history of Hortus botanicus Leiden, in which the garden grew from 1,400 m 2 to three hectares. The tropical greenhouses, built in 1938, and restored in 2013, contain large research collections. > IMAGE 5 Bartram's Garden. Photo: © Joel Fry historical botanical gardens in several countries can contribute to a more global perspective on the history of science, by illustrating how collaboration and exchange has fuelled the scientific development for centuries. In such a network, experiences can also be shared about how to balance between the preservation of historical heritage and the need to develop the garden to reflect modern botany, research and public outreach. There is potential to enrich the World Heritage List by inscribing more properties that carry a heritage from scientific developments. Sweden is exploring if some, or all, of these gardens could be included in a future nomination to the UNESCO World Heritage List, together with excursion areas from around the world where important scientific collections were made.ConclusionReferences http://www.lansstyrelsen.se/uppsala/varldsarv/

  It is now managed by INRA (French national institute for agricultural research) and is behind the introduction of thousands of exotic species in the Mediterranean climate, species that it has helped study and promote. Analysis of the extensive archives covering the period from 1857 to 1875 demonstrate the importance of the links forged with the Jardin des Plantes in Paris and the exchange of plants between the two institutions.As part of reflections into the improvement of acclimatization processes, this study looks at several questions. Which species were first introduced at Jardin Thuret, bearing mind that some have now become commonplace in our region? Can we trace back the history of these introductions? Which trees are still alive today? Can we improve the methods for choosing, introducing and experimenting with new species adapted to cope with current climate changes on the basis of the results obtained over the last century and a half? Can the archives help us answer these questions and develop a plan for the future? Although it is too early to answer, the study of the flow of plants between Paris and Antibes reveals complementarities between the two institutions and the vital role played by Jardin Thuret in 1) cultivating new species in the French Mediterranean region, 2) botanical and horticul-tural knowledge of these species and 3) the production and dissemination of seeds.Villa Thuret is still run as a scientific institution and acclimatization center for new species. The archives studied during this exploratory work show that in the 19th century, it was closely connected to the natural history museum in Paris (MNHN), which was in turn connected to the rest of the world; the Villa had in fact become a kind of Mediterranean branch of the MNHN. Several thousand species were introduced at Jardin Thuret between 1857 and 1875. At the end of this period, new plants able to live outdoors in Antibes accounted for some 2,691 taxa, 29% of which came from the Jardin des Plantes in Paris. In exchange, 1,871 seed batches collected at Jardin Thuret were added to the Index Seminum in Paris.BOTANIST GUSTAVE THURET CREATEDA BOTANICAL GARDEN IN ANTIBES IN THE SOUTH OF FRANCE IN 1857. THE GARDEN wAS ORIGINALLY PRIVATE BUT wAS DONATED TO THE FRENCH STATE IN 1877. ANTIBES, FROM 1857 TO 1875: A BRANCH OF THE BOTANICAL GARDEN OF PARIS, FOR ACCLIMATIzATION • Introduction If measures to adjust our current lifestyles are not taken soon, minimum annual average temperature will reach 3°C above the pre-industrial average by 2100 (IPCC, 2014). The commitments made in Paris during COP21 in December 2015 set the goal of a 2°C increase, or even 1.5°C if possible (COP21,

  THE EFFECTS OF CLIMATE CHANGE OCCURRING NOw ARE BEING FELT IN THE FOREST STANDS, wITH ExTENSIVE DIEBACK (DAVI, 2015), FIRES AND wIDESPREAD HEALTH ISSUES (DUPUY et al., 2015).EUROGARD VII PARISdue to the combination of concepts involved in the different phases of the overall process covered by the generic term acclimatization. However, the concept is regaining interest due to the possibilities it implies for the adaptation of plants to climate change[START_REF] Heywood | The role of botanic gardens as resource and introduction centres in the face of global change[END_REF]. It is therefore an area worth exploring as long as the different processes are defined, from the introduction and accommodation phases(Collin, 2001) to the adaptation and command of the technical and legal requirements and the biological risks.

  er! As such, we need to improve the methods and techniques used for the selection, introduction and experimentation with new species that show high potential, making use of historical documents. The Villa Thuret archivesthose kept on site and those of its counterparts such as the Jardin des Plantes in Paris -could provide us with vital information and help us select species © La Villa Thuret au XIXème siècle, In : La nature n°1362 (1899) new challenges, on the basis of biogeographical or taxonomical criteria.These goals of this exploratory work are 1) to present the wealth of historical documents available in both institutions, 2) demonstrate the diversity, complementarity and value of the data available and 3) retrace the flow of species introduced into the Mediterranean climate during the 19t h century.

  Initial work involves identifying documents in the archives and accessing the documents and data. As the documents are read, raw data is systematically entered and scanned into a spreadsheet. The following information is recorded: archive reference, name of the author of the data, date of the data, name of the data entry operator, date of entry, Latin binomial of the plants, type of propagule (seed or plant), accession, origin where known, name of the correspondent or supplier, accession flow (batch received or batch sent), comments, observations and anecdotes (free text field on growth of the species, meteorological information, etc.), personalities mentioned, etc. This data is then cleaned up, updated (nomenclature) and completed with the bibliographical data characterizing the natural area of the species.Results1. birth thuret garden and introduction of new speciesWhen Gustave Thuret moved to Cap d'Antibes in 1857, Joseph Decaisne held the culture chair at the MNHN in Paris. The two men had long worked together, as shown by the abundant correspondence between them, enabling us to trace the origins of the garden. The first plants arrived in autumn that year, and planting began in spring 1858. However, Thuret had great trouble finding horticulturalists locally. On 12 November 1857, he wrote to Decaisne:

  changes underway, especially in terms of climate change, are reigniting interest in the acclimatization of adapted species. This exploratory work has been done so that we can avoid introducing species doomed to failure and improve the success rate of introductions. To this end, we would like to compare the list of species introduced at Jardin Thuret and the list of species that have successfully developed in this host environment, in order to identify the criteria for success. It has been possible to find and reunite a set of archive documents covering the Thuret period, from 1857 to 1875. An initial analysis of these archives demonstrates the introduction drive at the garden, which covered 5 hectares at that time, with 4,290 known accessions in fewer than two decades. These accessions led to a total 2,691 living taxa listed in 1875. We also have proof that at least 1,871 seed batches were sent to Paris. These batches reached a volume 372 different taxa harvested and sent in 1871, i.e. 14 years after the garden's creation. We can deduce that at least 14% of the plants introduced and growing outdoors in the garden reached sexual maturity. Conclusion This analysis shows the significance of the exchanges between the natural history museum in Paris (MNHN) and Jardin Thuret at that time. The MNHN was the main plant supplier for Thuret. After 5 years of existence, Jardin Thuret produced seeds that could be disseminated across the world via the MNHN. Jardin Thuret was then a branch of the MNHN in Paris. Some of the accessions were registered on both sides, so it is now possible to piece together their history, trace certain seed flows and accurately date the arrival of species that thrived at Cap d'Antibes. With current biological resource conservation methods and efforts to understand the mechanisms behind biological invasions, this information is attracting much interest from the scien-2001. L'adaptation au milieu chez les plantes vasculaires. Année Biol. 40 (2001) 21-42. COP 21, 2015. Accord sur le climat, COP21, Paris. Davi, H., 2015. Impact des changements climatiques sur les écosystèmes forestiers de la région méditerranéenne -Actes du colloque du CIAG, Avignon 20 novembre 2015. Drouin, J.-M., 1995. Le "moral" des plantes : introductions, hybridations et monstruosités végétales au XIXe siècle », Journal d'agriculture traditionnelle et de botanique appliquée (JATBA), 1995, vol. 37, n° 1, p. 5-16. (En ligne : http://www.persee.fr/doc/jatba_0183-5173_1995_num_37_1_3557). Ducatillion, C., 2013. Peut-on se passer des palmiers sur la côte d'azur (historique, importance sociétale, symbolique et économique ? AFPP -Colloque méditerranéen sur les ravageurs des palmiers. Nice -16Badeau, V., 2015. Landscape of public arboreta In France. Poster. Eurogard VII, Paris. Dupuy, J.-L., Boivin, T., Duché, Y., Martin-St-Paul, N., Pimont, F. & Rigolot, E., 2015. Actes du colloque du CIAG, Avignon, 20 novembre 2015. GIEC, 2014. Cinquième rapport d'évaluation. in Paris (MNHN), especially Antoine Monaque and Joëlle Garcia for access to archives. They also thank Yolande Blanc and Denis Lamy for their support in the search for historical documents. 1987. L'homme et les plantes cultivées, Paris, Gallimard (coll. « La géographie humaine », 19), 233 p. Seconde édition, préface de M. Chauvet, Paris, Éditions A.-M. Métailié (coll. « Traversées »), 1987, 281 p. Heywood, V.H., 2011. The role of botanic gardens as resource and introduction centres in the face of global change, Biodiversity and Conservation, 20, 221-239. Lamant, T., Bastien, J.C., Bellanger, R., Ducatillion, C. & Musch, B., 2015. Arboreta's Network of INRA and ONF. Eurogard VII, Paris. 2015. Translocation experiments with siberian primrose in six botanic gardens -Practical experiences and preliminary results. Eurogard VII, Paris. Naudin, C. & Muller (Von), F., 1887. Manuel de l'acclimateur ou choix de plantes recommandées pour l'Agriculture, l'Industrie et la Médecine et adaptées aux divers climats de l'Europe et des Pays tropicaux. Librairie horticole. Paris et Antibes: Marchand, J., 565 p. Pyšek, P., Richardson, D.M., Rejmánek, M., Webster, G., Williamson, M. & Kirschner, J., 2004. Alien plants in checklists and floras: towards better communication between taxonomists and ecologists. Taxon 532000. Naturalization and invasion of alien plants: concepts and definition. Diversity and Distributions 6: 93-107. Thevenot, J., 2013. Synthèse et réflexions sur des définitions relatives aux invasions biologiques. Préambule aux actions de la stratégie nationale sur les espèces exotiques envahissantes (EEE) ayant un impact négatif sur la biodiversité. Rapport SPN 2013/15. Williamson, M.H. & Fitter, A., 1996. The character of the successful invaders. Biological Conservation 78 (1996) 163-170. GARDEN AND IN THE WILD, PART 2 NASSTEC: a training network on native seed science and use for plant conservation and grassland restoration In Europe Safe for the future: seed conservation standrads developed for the Millennium Seed Bank partnership Biodiversity in Europe: between risks and opportunities Seed banks and the CBN-ARCAD partnership: towards understanding the evolution of the life traits and phylogeography of rare and threatened French wild flora Progress in plant and habitat conservation across the European Union Wild plant seed banking activities in the Botanical Garden Graz (Styria & Carinthia, Austria) Végétal local : une marque française pour la conservation de la flore indigène BGCI supporting seed banking in Botanic Gardens around the world Peatbog and wet meadow in a micro-scale in the Adam Mickiewicz University Botanical Garden in Poznań

  Out of the large spectrum of actions needed, building a solid and targeted knowledge base is necessary to guide the implementation of biodiversityrelated policies and assess their effectiveness.In Europe, the European Environment Agency (EEA), based in Copenhagen has the specific mandate to 'support sustainable development and to help achieve significant and measurable improvement in Europe's environment through the provision of timely, targeted, relevant and reliable information to policy making agents and the public', in partnership with 33 European member countries (i.e. EU countries, Norway, Liechtenstein, Iceland, Switzerland and Turkey) and collaborating countries (five West Balkans countries) (EEA, 2015a). One of the most recent achievements of the EEA is the publication of the "European environment -state and outlook 2015 report" (EEA, 2015b), a comprehensive assessment of the European environment's state, trends and prospects, in a global context. To build the knowledge base needed for the implementation of policies such as the EC Nature Directives, the Bern Convention on the conservation of European wildlife and natural habitats or the EU 2020 Biodiversity Strategy, the EEA is supported by the 'European Topic Centre on Biological Diversity' (ETC/BD, 2016), a consortium of scientific bodies and national agencies from twelve European countries, coordinated by the 'Muséum national d'Histoire naturelle' in Paris. Main drivers and impacts on Europe's ecosystems as well their trends are addressed by the EEA State and outlook report 2015 on Europe's environment. According to EEA, a variety of factors explain the uneven progress towards ensuring long-term ecosystem resilience: • The complexity of environment systems can cause a considerable time THE GLOBAL CHALLENGES POSED BY THE CONTINUOUS LOSS OF BIODIVERSITY REqUIRE THE MOBILIzATION OF A WIDE RANGE OF ACTORS AT ALL LEVELS OF ACTION AND DECISION, EACH WITHIN ITS OWN SCOPE OF INTERVENTION.

  Assessments of habitats protected under the Habitats Directive show that only around one sixth have a favourable conservation status. The overwhelming majority of habitats have an unfavour-The commitment to halt biodiversity loss and ecosystem degradation in Europe was reiterated in 2010, both by European countries as Contracting Parties to the Convention on Biological Diversity, and the European Union with its 2020 Biodiversity Strategy which is developed around 6 targets, i.e.: i) Fully implement the Nature Directives (including the completion of the so-called Natura 2000 network of designated sites, both in the terrestrial and the marine environment), 2) Restore and maintain ecosystems and their services, 3) Increase the contribution of forestry and agriculture to maintaining and enhancing biodiversity, 4) Ensure the sustainable use of fisheries resources and the good environmental status of the marine environment, 5) Combat invasive alien species and 6) Help advert global biodiversity loss (EC, 2011). A report on a mid-term review of the EU 2020 Biodiversity Strategy (EC, 2015) was published by the European Commission in October 2015 and is able conservation status, with 47 % of the assessments being unfavourable -inadequate and 30 % being unfavourable -bad.

  Many successful and innovative initiatives involving in-situ and ex-situ conservation, restoration projects, communication or capacity building are taking place across Europe, often supported, since 1992, by the EU LIFE funding instrument (EC, 2016a). Since 2014, a pan-European prize, the Natura 2000 award (EC, 2016b), is awarded every year by the European Commission as a tribute to initiatives of excellence in the management of Natura 2000 designated sites and conservation achievements, showcasing the added value of the network for local economies, and increasing public awareness about Europe's valuable natural heritage. In the context of climate change and of an increasingly urbanized European continent, emerging concepts such as 'Green Infrastructure' (GI) and 'Nature-Based Solutions' (NBS) are being addressed in the policy agenda. Thus, a 'Green Infrastructure Strategy' (EC, 2013) was adopted by the European Commission in 2013 'to promote the deployment of green infrastructure in the EU in urban and rural areas'. The EU Research and Innovation policy agenda 'Horizon 2020' on Nature-Based Solutions and Re-Naturing Cities (EC, 2016c) aims to position the EU as leader in 'Innovating with nature' for more sustainable and resilient societies.Looking at the wider countryside, including cities, these concepts provide guiding principles for sustainable management and use of nature for tackling societal challenges such as climate change mitigation and adaptation, water and food security, public health provision, and disaster risk management. The basic idea is that nature can help provide viable solutions that use and deploy the properties of natural ecosystems and their associated services in a smart, 'engineered' way, acting as 'natural infrastructures', as opposed to 'grey infrastructure' (which refers to conventional piped drainage their own role to play and water treatment systems). Thus, peri-urban forests can prevent pollutants from entering streams that supply fresh water to cities and businesses downstream. Upstream landscape conservation and restoration measures can act as natural water filtration plants, as an alternative to more conventional water treatment technologies (EEA, 2015d).

  Photo credit : NASSTEC -Restoring native grasslands -restoring ski slopes in the Alps -alpine seed mixture -flower rich grassland in the Dolomites ,C. Bonomi -Arc. MUSE

  awarded nine PhDs in native seed science delivering the human resources required by the nascent native seed industry in Europe, ensuring high quality seed sourcing and production. This will help identify, consolidate and improve existing technology platforms across Europe.

  al., 2017;[START_REF] De Vitis | The European Native Seed Industry: Characterization and Perspectives in Grassland Restoration[END_REF][START_REF] Ladouceur | Native Seed Supply and the Restoration Species Pool[END_REF][START_REF] Del Egido | A Spectrophotometric Assay for Robust Viability Testing of Seed Batches Using 2,3,5-Triphenyl Tetrazolium Chloride: Using Hordeum vulgare L. as a Model[END_REF][START_REF] Marin | Tetrazolium staining predicts germination of commercial seed lots of European native species differing in seed quality[END_REF][START_REF] Paparella | Seed priming: state of the art and new perspectives[END_REF][START_REF] Tudela-Isanta | Habitat-related seed germination traits in alpine habitats[END_REF], 2 workshops, 1 panel discussion, 13 oral presentations, 26 poster presentations and 3 stands delivered at 22 conferences and courses plus 2 TV and 1 radio interview. This dissemination effort involved 64 individual contributions. As far as outreach is concerned, 6 IBSE (Inquiry Based Science Education) activities have been designed to promote NASSTEC in schools and 8 ESRs manned a NASSTEC info point at 3 events. On a more global level the project was presented to a selection of key audiences, arguing for the need of a global networking initiative for native seeds, at the US Native Seed Conferences held in Santa Fe (USA) in April 2015 and in Washington DC (USA) in February 2017. This idea gained the support of key scientists from all continents and was formalised at the SER2015 held in Manchester in August 2015 with the official launch of the International Network for Seed-based Restoration (INSR -http://ser-insr.org) where NASSTEC fellow Stephanie Frischie covers the key position of network Secretary.

  ; Czech Republic [25]; France [26]; Germany [27]; Great Britain [28]; Norway [8]; Switzerland [29] from De Vitis et al. (2017) Conclusion NASSTEC provided a forum for native seed producers, from many European countries such as Germany, Austria, France, Norway, The Netherlands, Sweden, the UK, Italy and Spain that came together in Kew in September 2017 to discuss the needs of the native seed industry and the outlook in the European market. With Germany going native by 2020 for grassland restoration activities (thanks to a new national legislation), other European countries are likely to pass similar regulations in the future, creating a favourable context and many new opportunities for native seed producers and in this context NASSTEC outputs will play a key contribution to drive a knowledge-based development of native seed producers. In this context, NASSTEC has played and will play a pivotal role in harmonising the native seed industry at European level, ensuring industry-academia integration and driving a wider uptake of the use of native seeds in Environmental restoration. Ultimately contributing to a win-win situation, facilitating the development of a larger market for native seeds, fostering the development of new companies, new jobs and at the same time protecting the environment and enhancing ecosystem services.

  Photo credit : Récolte de graines en milieu naturel dans le cadre de la marque Végétal local, CBNPMP/S.Malaval
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  Ces onze régions métropolitaines ont été délimitées pour la récolte, la multiplication et l'utilisation privilégiées des végétaux dans le cadre de ces marques (Fig. 1). Elles sont délimitées sur la base des limites administratives communales et représentent les secteurs où le matériel végétal peut-être utilisé sans dommage sur le patrimoine génétique local et où ces espèces sont le mieux adaptées aux conditions environnementales, ce qui favorise la réussite des semis et des plantations. En effet, les caractéristiques génétiques acquises localement par la flore sauvage au cours du temps lui permettent d'avoir un avantage lorsque celle-ci est utilisée dans son territoire d'origine. Ces deux marques nationales possèdent chacune un règlement d'usage précisant les conditions d'accès et les méthodes d'audit spécifiques et un référentiel technique précisant les règles de conduite des collecteurs et producteurs de matériel végétal labellisé. En résumé, les principales règles concernent : La collecte dans le milieu naturel (taille des populations, méthode d'échantillonnage, etc.), • La multiplication des espèces (nombre de générations limité pour éviter une sélection, etc.), • La réalisation d'audits pour vérifier la conformité des cultures aux exigences des marques. Pour l'attribution des marques, des dossiers de candidatures peuvent être déposés tout au long de l'année. Ces dossiers doivent contenir la liste des espèces ciblées pour la labellisation, les zones de collectes et production des semences et des plants, ainsi que le projet pour la multiplication et la description des capacités du candidat à produire ces espèces. Lors du comité

  Photo credit : Eryngium alpinum dans le Vallon du Fournel et inclus dans le site Natura 2000 Vallon des Bans -Vallée du Fournel (https://inpn.mnhn.fr/site/natura2000/FR9301505 ), Doug Evans

  species to 'Favourable Conservation Status' (FCS). Favourable ConservationStatus effectively describes the situation where the habitat type or species can be expected to prosper without any change to existing management or

  EU speciesto restore many habitat types and species to recover from an unfavourable conservation status this is likely to remain true for some time even if the appropriate conservation measures are in place.Under the habitats directive the Member States have an obligation to report on the conservation status every six years using an agreed methodology,The most recent reports cover the period 2007-12 and give an overview of the state of the species and habitats protected by the directive (EEA 2015). Conservation Status under Article 17 reporting is the overall assessment of the status of a habitat type or species at the scale of a biogeographical or marine region. It is first assessed by each Member State using a methodology based on four parameters (see

  Many botanic gardens across Europe have been involved in implementing the habitats directive, either by giving advice to government agencies or by more direct action including site management. At least one garden is part of the Natura 2000 network -The Troodos Botanic Garden in Cyprus. More commonly gardens are involved in site selection as this requires information on the distribution of the plants listed on Annex II and in many countries this is coordinated by botanic gardens. Similarly monitoring of plant populations and sometimes of habitats can also involve botanic gardens and their staff. Gardens can also play an important role in education and public awareness, for example in 2010 the Villa Thuret botanical garden in southern France held an exhibition on 'Biodiversité sans frontière: Natura 2000 dans les Alpes de la mer' (Biodiversity without frontiers: Natura 2000 in the coastal Alps). Botanic gardens have a particularly important role in restoration projects for endangered plants and habitats as they often have both the technical knowledge required (e.g. appropriate propagation techniques) and living material to use for reintroduction into the wild. In some cases material from several collections can be brought together to ensure genetic diversity of the reintroduced plants.

  S lanata, S arbuscula, S myrsinites, S glauca, S helvetica and S bicolor which are frequently also threatened as species. In Scotland both the habitat and some of its component species are very rare with a total habitat area reported under Article 17 as 23ha while both S lanata and S lapponum are considered Vulnerable and S mysinities as Endangered on the UK red list of vascular plants(Cheffings. & Farrell 2005). As a result, there have been a series of projects to restore the habitat over the past 20 years in which the Royal Botanic Gardens Edinburgh has been an important partner[START_REF] Rae | Royal Botanic Garden Edinburgh (RBGE) and caring for Scotland's flora[END_REF]. This has involved both research to better understand the ecology of the habitat and its component species and practical work to reinforce willow populations on existing sites and to create additional stands.The ETC/BD and its work to support the European Commission in the implementation of the Habitats Directive and the Bern Convention is funded by the European Environment Agency and the French Ministère de l'Écologie, du Développement durable et de l'Énergie.

  The new subsection in the botanic garden was created between 2010-2013 over an area of almost 800 m 2 . The site offers new habitat of varying degrees of acidity for peatbog plants. In 2013, 23 species were introduced into the new site. Plant material was transferred from the wild, i.e. from the peatbog in the Sand Mine "Kotlarnia" S.A. Plant material of taxa of well-known origin cultivated in the conservation collections of the Adam Mickiewicz University (AMU) Botanical Garden and of species naturally growing from the Arboretum in Syców was introduced as well. Monitoring in 2015 revealed that all species had survived except for Vaccinium myrtillus and Rynchospora alba.Twelve taxa have established well and have generated new shoots or clumps, Drosera rotundifolia, Sphagnum sp. and Calluna vulgaris. In 2015, a further batch of species were planted.Thanks to the project, the amount of rare and endangered species characteristic of peatbogs and variable humidity grasslands in the collection of the AMU Botanical Garden grew by 10 species. Creating the new subsection of these habitats as well as establishing a trail and visual information materials (interpretational board, plant labels), enhanced the educational role of the Garden.04.IntroductionMany species growing in these habitats are legally protected or have been put on both the National and IUCN European Red List of Threatened Species.Ex situ collections of peatbog plants are very occasionally established in Polish botanic gardens due to cultivation challenges. A rare example of such a collection is located in the Alpine Botanical Garden in Zakopane.In this paper a project is presented on how to build a subsection in the Adam Mickiewicz University (AMU) Botanical Garden for plants of peatbogs and variable humidity grasslands thereby creating new habitats for this horticulturally very demanding group of plants. These activities support the provisions of Target 8 of the Global Strategy for Plant Conservation (GSPC), according to which botanic gardens should enhance ex situ collections of rare and endangered species of a given country until 2020 by at least 75%(Kolasińska et al., 2012;[START_REF] Sharrock | Global strategy for plant conservation, A guide to the GSPC, All the targets, objectives and facts[END_REF].

  Photo credit : Iris sibirica L., Alicja Kolasińska

(

  Nowak & Nowak, 2006) was transferred to AMU Botanical Garden. Altogether, 7m 2 of marshy meadows with clumps of Drosera rotundifolia L., Lycopodiella inundata (L.) Holub and Sphagnum sp. were collected. The plants were collected with the help from Silesian Botanical Garden. Plant material of taxa known origin cultivated in the conservation collections of the AMU Botanical Garden and of species naturally growing from the Arboretum in Syców was introduced as well.The new subsection is located in the lowest part of the Garden, where high groundwater levels can occur spontaneously. However, in case of longer periods without rain when the water table sinks, water is replenished from the nearby pond. To maintain the required pH level, the added water is acidified with citric acid. Owing to this procedure the pH stays at 5,5. Work to create the new subsection in AMU Botanical Garden started in 2010. Technical interventions began in 2012 and the first planting was carried out in autumn 2013. The realization of the first stage started with deepening and structuring the already existing small water body. It was then divided into different zones by means of fascines and filled with peat of varying acidity, allowing the establishment of sectors of highmoor, transitional moor and lowmoor plants (Fig. 1). Moreover, sandy embankments separate the peatbog from the alkaline and eutrophic water seeping through from the surrounding grassland section. In 2013, a trail was created to facilitate closer observations of the plants (Jaskulska et al., 2014).

> FIGURE 1 .Fig

 1 Fig. 1a. Delimitation of the peatbog area Fig. 1b. Construction of water ponds Fig. 1c. Water ponds with the fascine Fig. 1d. The peatbog before planting

  Monitoring in 2015 revealed that all species had survived except for Vaccinium myrtillus and Rynchospora alba. Twelve species have established well and have produced new shoots or clumps. Self-seeding and spreading of horticulturally demanding plants such as Drosera rotundifolia was observed (Fig.3).New rosettes were found even 5m from the mother plant. Similar observations were made for Sphagnum sp. and Calluna vulgaris. Growth deterioration was recorded only for Ledum palustre and Lycopodiella inundata.> FIGURE 3.Drosera rotundifolia L.(© A. Kolasińska)

  habitat subsection in the lowest part of the Garden where high level of ground water occurs spontaneously, and dividing it into several parts with varying acidity, created favourable conditions for the acclimatization of horticulturally demanding plants such as peatbog species.

  characteristic of peatbog and variable humidity grassland habitats in the collection of the AMU Botanical Garden has grown by 10 species in 2013 and the next 28 species in 2015. Creating the new subsection, and building a path through the site, which, besides facilitating research studies enables public outreach, has also enhanced the educational role of the Garden, supporting GSPC Target 14.

  Adaptation and Diversity consortium (ARCAD: < www.arcad-project.org >), CBN and the Federation of National Botanical Conservatories (FCBN) will be able to carry out such studies. The main goal of this consortium is to develop a national ex-situ conservation center sharing facilities, technological platforms and Plant Biological Resource Centers (CRBV) for: i) ex-situ SB conservation, ii) seed characterization (morphometry, chemical composition, etc.), iii) cryoconservation of non-orthodox seeds, iv) DNA banks and genotyping, and v) information systems and databases.

FRENCH

  Photo credit : Consolida ajacis is propagated for horticultural purposes. Genetic introgression can occur between wild and domesticated plants (horticultural forms), thus raising the question on the importance of preserving populations considered as naturalized populations. Genetic studies on these populations using the ARCAD technical genotyping platform will help identify introgressed forms among wild populations, F. Andrieu & V. Noble (CBNMed)

  examined by consulting CBN botanic gardens involved in the Mediterranean biogeographical area (MBA) while taking the following characteristics into account: i) Taxon status and issues (protected and IUCN Red List species), ii) Environmental issues and threats (species impacted by urban development, global change, agricultural activities), iii) Phylogenetic (monophyletic species) and biogeographic (endemic species and species in Mediterranean hotspots) aspects, iv) Genetic pools related to wild relatives of cultivated species. Three criteria were defined to select taxon for ARCAD-CBN SB: i) The rarity and threats, ii) phylogenetic and biogeographical representation of wild flora, and iii) links with agroecosystems and cultivated species.

France

  Photo credit : MSBP Seed Conservation Standards review at the Finnish Museum of Natural History LUOMUS, Paula Havas-Matilainen

FOR

  Photo credit : MSBP Seed Conservation Standards review at the Finnish Museum of Natural History LUOMUS, Paula Havas-Matilainen

  are ripened before drying; microscopic seeds (e.g. orchids) are dried for a maximum of 1 week)Collections are held in air-tight (hermetic) containersCollections are stored at -20°C ± 3°CCollections are duplicated at -20°C ± 3°C and 15% eRH ± 3% at a second, geographically-separate, facility or reason for non-duplication recorded (reasons include: low seed number, accession being regenerated and/or on priority list for recollection)

  tion (Fig 2). The Standards are voluntary and based on broad statements of best practice, allowing partner institutes to meet them using existing inter-and monitoring of the Standards was also gauged, and received 86% positive response rate.

  The need for standardisation of procedure and practice across seed banking networks in relation to the long-term conservation of wild species has been recognised and answered by the MSBP Seed Conservation Standards.Despite being a voluntary code, there has been enthusiastic uptake of the Standards across the MSBP network, with 86% of respondents to the 2014 MSBP questionnaire wishing to be involved in their development, and 73% of respondents to the 2015 MSBP questionnaire requesting a Standards review within two years. Data from the 2015 questionnaire is also encouraging as it suggests that the majority of institutes who responded would meet the key standards on drying and freezing conditions with ease, supporting the assertion in the 2014 questionnaire that these Standards would be easy to meet.Trial reviews of the Standards were carried out for the MSB and for LU-OMOS in Finland in 2014 to help develop the monitoring procedures. Since then Standards reviews have been carried out for the New Zealand Plant Conservation Network, and are planned with a host of MSB partners in the coming months. These reviews can take the form of visits of Kew staff to the

  ex situ plant conservation. They are an integral part of the MSBP target of banking 25% of the world's plants by 2020, as using Standards in seed banks around the world is key to assuring high quality global seed conservation at the scale required by current targets.

  Photo credit : Participants collecting seed and data as part of GSCC training in Argentina, Katherine

  the GSPC calls for 'at least 75 per cent of threatened plant species in ex situ collections, preferably in the country of origin, and at least 20 per cent available for recovery and restoration programmes' by 2020.

•

  Photo credit : Participants collecting seed and data as part of GSCC training in Argentina, Katherine O'Donnell

  seed banking: the global overview It is recognised that many institutions in a wide range of countries collect and bank seed. However in many cases, seed banking focuses on agricultural crops and falls within the remit of agricultural institutes and agencies. The Methods Results focus of our survey was to identify institutions involved in seed banking of wild plants, and particularly threatened species, which are generally not included in agricultural seed banks.

  where few or no wild plant seed banks exist was analysed against patterns of plant diversity to determine gaps in seed banking (Fig.2.). Central Africa, South America and South East Asia were highlighted as the main regions with high plant diversity but limited seed banking activity. The survey also revealed that the majority of institutions involved in seed conservation, bank seed at their own institutions. Those that don't have their own institutional facilities are either involved in the Millennium Seed Bank Partnership and store seed at the MSB seed bank in the UK or bank their seed at another institution in-country. number of species conserved BGCI's PlantSearch database acts as an essential tool for monitoring progress towards Target 8 of the GSPC. Gardens are able to upload their living plant, seed and tissue collection data to this global database.

  BGCI and IPEN. The activities are approved and financially supported by the Styrian government.

  sites should be avoided. We collected geomorphological data (geology, aspect, slope) and land management information. We also gathered data on the population (total size, percentage plants that have formed seeds, total number of plants collected from and size of the collecting area) which supplies knowledge about the conditions of the population and fruit set in individual years.During one collecting period it is useful to map suitable populations of target species during their flowering period for collecting the following year. Many species seem to disappear during their fruiting time, and can only be found when flowering earlier in the season or with exact occurrence data. Marking populations when in flower is sometimes the only way to find them in fruit. All the fruits, seeds and spores for the Millennium Seed Bank have been slowly dried under cool room temperatures before cleaning and are sent together with the herbarium specimen and the collected field data to the Millennium Seed Bank at the end of every year. The material for the Styria seed bank has been preserved using the ultra-drying method (Gomes-Campo 2006, Peres-Garcia et al. 2007) and has been stored for long term preservation at sub-zero temperatures (-15 °C) in the Graz Seed Bank. This provides a simple and cost effective method of preservation. The collecting period starts in May for early spring flowering plants and lasts until September (Figure 2). Particularly early fruiting species include Anemone nemorosa, Isopyrum thalictroides, Erythronium dens-canis, Potentilla micrantha, Petasites paradoxus or Helleborus niger followed by Cyclamen purpurascens fruiting in early summer and Crocus albiflorus in summer. Since the implementation of the Graz Seed Bank project in 2008, 519 samples and herbarium specimen have been collected. During the last three years, while collaborating with the Millennium Seed Bank partnership, we spent 70 days in the field, collecting diaspores from 145 species from 36 families. We collected at 50 different locations in Styria and Carinthia which are located both in the mountainous areas as well as in the valleys regions (Figure 1).

  fluctuating conditions during the vegetation period it is particularly difficult to plan the ideal time for collecting montane and alpine species. We compensate for this by finding the optimal altitude or correct fruiting stage within the micro relief. A good example is the vegetation around snow patches (Figure3) where we have often found concentric circles of different flowering stages. Hence these sites are particularly interesting at different times. Typical snow patch species we collected are Ranunculus alpestris, Potentilla brauneana, Veronica aphylla, Noccaea crantzii or Primula clusiana.
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  Photo credit : Seed collection in Lapland, Finland,Aino Anttila

  by the Royal Botanic Gardens, Kew, also in recognition of the growing contribution of European seed banks to the Millennium Seed Bank Partnership. Between 1 st November 2004 and 31 st October 2009 the ENSCONET project received funding from the European Community's Sixth Framework Programme (FP6) as an Integrated Activity implemented as a Co-ordination Action (Müller et al. 2012). After the successful closure of the project and the end of the FP6 funding, it was the desire of the ENSCONET members to continue their successful joint European seed conservation activities. Since 2010 ENSCONET has continued to improve quality, co-ordination and integration of European seed conservation practice, policy and research for native plant species under the name of ENSCONET Consortium. This collaboration ensures an ongoing exchange of information, equipment and staff, the sharing of data, and collaboration at the European level. RBG Kew provides the Secretariat for the ENSCONET Consortium and is represented on its Steering Committee together with three elected members from the ENSCONET Consortium.

•

  Creating interactions between ENSCOBASE and other seed conservation databases • Promoting seed research activities • Establishing opportunities for the exchange of seed conservation related knowledge, best practices and experiences At the ENSCONET Consortium's last general meeting at the 6th Global Botanic Gardens Conference in Geneva (June, 2017), the work of the Consortium for the near future was prioritized as follows:

  the standards of seed collecting and storage in Europe. They have resulted in closer collaboration between the project partners, but also with organisations outside of the "seed bank community". In order to further improve the utility of seed banking for the conservation of the European native flora, the ENSCONET Consortium seeks to link with the relevant organisations in Europe. Given an adequate financial background, the initiative is optimistic to continue to provide valuable contributions for this overarching goal.

  Photo credit : Gestion différenciée au jardin botanique, Karim Benkhelifa / JBN

  , plus de 5700 exploitants agricoles et horticoles travaillent dans le respect des directives de BIOSUISSE, une des normes les plus exigeantes au monde en matière d'agriculture biologique. Le Jardin botanique de la Ville de Genève bénéficiera de ce label de qualité après une période dite de reconversion, d'une durée de 2 ans, durant laquelle les règles de BIOSUISSE sont strictement identiques à celles qui prévaudront ensuite. Ce projet répond à plusieurs objectifs. Le premier et le plus important est bien sûr l'enjeu écologique. En abandonnant complètement et strictement tous les produits chimiques de synthèse utilisés dans l'entretien des espaces verts, nous respectons d'autant mieux l'écosystème qui nous entoure. Travailler en BIO, c'est respecter les cycles de la vie. C'est assumer la finitude de nos ressources naturelles et agir en conséquence, à notre échelle. Le deuxième enjeu est celui de la santé. Se conformer aux exigences du BIO améliore nettement les conditions de travail des jardiniers. Les pratiques écologiques sont en effet bien plus favorables et respectueuses de la santé humaine que les méthodes conventionnelles utilisées jusqu'à aujourd'hui. Le troisième objectif est de faire évoluer la pratique de l'horticulture et de le faire reconnaître. En effet, le cahier des charges de BIOSUISSE s'adresse principalement à l'agriculture, soit la production de denrées alimentaires animales ou végétales. La démarche des Conservatoire et Jardin botaniques de la Ville de Genève est pionnière en ce sens qu'elle s'applique à des collections de plantes et des espaces verts publics.

  in fundamental biological information for threatened plants are one of the challenges for global plant conservation. Ex situ plant collections provide valuable means for researching of climate change (Firsov, 2012; Shaw & Hird, 2014). When forest plants are grown artificially in arboreta, botanical gardens and on plantations, they have to, like in the case of climatic changes, and adapt themselves to new environmental conditions. Target 8 of the Global Strategy for Plant Conservation (GSPC) is directly aimed using ex situ collections to support conservation, and enabling supply of ex situ material for recovery and restoration programs (Secretariat of the Convention on Biological Diversity, 2009). Botanical gardens and arboreta are important in terms of improving our understanding of ex situ conservation of plants, climatic change effects on plants and of mechanisms of their adaptation to

  of sexual reproduction of the Siberian fir growing at the arboretum and in natural populations are essentially the same.

Fertile 1

 1 ovuliferous scales initiate two ovule primordia before winter dormancy. Ovules are on the upper surface of ovuliferous scale and consist of a megasporangium (nucellus). At the late-August ovuliferous scale increased up to 254x296mkm, nucellus increased up to 128x85mkm. A ring of meristematic cells develops around the nucellus. Seed-cone buds overwinter at this stage.pre-fertilization ovule developmentIn dormant seed cones the ovular areas showed a discrete epidermis and one or two isodiametric hypodermal archesporial cells and subjacent cells were aligned in concentric arcs. In the post dormancy stages seed-cone buds become very long, bracts, ovuliferous scale and ovules developed rapidly (Fig.2c), the ring meristematic cells formed the integument. Each archesporial cell divided to form an inner sporogenous cell and an outer primary parietal cell, which further divided periclinally to form the parietal tissue. One of the sporogenous cells elongated considerably, became prominent, and functioned as the megaspore mother cell (MMC) (Fig.2d). After the MMC formed (late-May), the cells of the nucellar epidermis divided periclinally forming a thick nucellar cap and integument differentiated. Meiosis of MMC was not followed by wall formation and megaspore went through free-nuclear divisions. Tapetal cell became more irregular and flattened on the inner surface of the nucellus as the nucellar cavity enlarged and became spherical (Fig. 2e). At pollination time integument overgrew the nucellus, extended beyond the edge of the ovuliferous scale, and developed a wide flangelike structure and a wide open micropyle (Fig. 2f). > FIGURE Seed cones development: a -seed-cone buds initiation (mid-July); b -dormant seedcone bud (early September); c -seed-cone after dormancy (late April); d -seed cone at pollination (May) showing pointed bracts; e, f -branch and matured cone (late August) Median longitudinal sections of: a -a dormant seed cone bud: bracts have a broad base and point tip, a small ovuliferous scale forms in its axil (late August); b -a latent bud in spring; c -a post dormant seed cone: developing bracts and ovuliferous scale demonstrate mitotic divisions (late April); d -an ovule from seed cone after dormancy showing one large megaspore mother cell in the nucellus; e,f -ovule at pollination: freenuclear female gametophyte, integument is already funnel-shaped and female gametophyte show free nuclei gametophyte cells divided, except for several cells at the micropylar end, each of which elongated, formed a large basal vacuole and functioned as an archegonial initial. At the arboretum usually two to four initials per ovule formed as in a natural population. Cells around each archegonial initial divided, forming small isodiameric archegonial jacket cells with densely staining cytoplasm and large nuclei. Then archegonial initials divided unequally and form a small primary neck cell to the outside and a large, vacuolated central cell to the inside, which enlarged and developed many clear vacuoles (Fig. 3a). Archegonial jacket cells remained small, isodiametric, and densely staining. Female gametophyte cells continued to divided, forming a large egg nucleus (Fig 3b, c). The matured gametophyte was slightly irregular and nearly filled the nucellar cavity; the 2 archegonia were surrounded by a single layer of jacket cells, which were smaller than the surrounding gametophytic cells. pollination and fertilization The period of pollination varies with the location and the weather. Pollination is usually occurring earlier at the arboretum (in the second decade of May) than in natural populations growing in vicinity of Krasnoyarsk where pollination usually occurs in late May but may occur a week later -early June depending on weather conditions. At the time of pollination the scales of the female cones become slightly separated from each other, thus allowing

  Longisections of ovules to show the development of the archegonium and embryo: a -young archegonia surrounded by a layer of a jacket cells; the central cells are highly vacuolated; b, c -later stage: b -central cell cytoplasm is dense and nucleoli of jacket cells are hypertrophied; c -matured archegonium showing dense cytoplasm with numerous large and small inclusions and large egg nucleus; d -16-celled proembryo consisting of four ties of cell: apical, suspensor, rosette and open (mid-July); e -club-shaped embryo in corrosion cavity just before meristematic zone appear. The suspensor cells and embryonal tubes elongate and become coiled as they push the distal embryo tier through the archegonial jacket into the female gametophyte tissue; f -torpedoshaped embryo. Inner female gametophyte cells are collapsing next to corrosion cavity; g -cleavage polyembryony: one embryo (torpedo-shaped) is more vigorous and the others soon degenerate 2009 Assessment Report on Climate Change and Its Impacts (IPCC), Eastern Siberia is a region where air temperature has been observed to increase remarkably over the past several decades. The most considerable air temperature changes have occurred in the montane ecosystems dominated by mixed fir-Siberian pine forest stands. For conservation and reforestation in new environmental conditions, woody species have to adapt their reproductive systems to these changes. The main and sometimes the only way of reproduction of Siberian fir are by seeds (Hekrasova & Ryabinkov 1978). Understanding of the mechanisms of seed development in moved Siberian fir trees, as well as research of the mechanism disturbances, are crucially important to succeed in controlling the species cone and seed production during its adaptation to microclimatic conditions.

  what disturbs this process in plantations is an important step towards effective control and management of cone and seed production of the fir trees during their adaptation to new microclimatic conditions. In the context of ongoing climate changes, these disturbances have become research priorities. For artificial forest growth to be successful, it is crucial to carefully select parent trees. Ex situ collections must involve enough material (the number of individuals) to be suitable for reproduction and reintroduction (Anonymous, 1995). Besides, for effective ex situ conservation of woody species, seeds should be collected from local natural populations, and subsequently tested for quality using cytological and genetic techniques prior to planting.

  the phenology of species and have consequences on the growth and reproduction of trees. The question of which species to plant is one faced by forestry, orchard and urban landscape managers.

  Photo credit : PepiPiaf sensor on Eucalyptus dorrigoensis tree, Inra PACA Villa Thuret

  Since 2013, in the framework of the "Perpheclim" (Perennial fruit crops and forest phenology evolution facing climatic change -Database, Modelling and Observatory network) project of the ACCAF metaprogramme (Adaptation of agriculture and forest to climate change) run by INRA (French national institute for agricultural research), we have set up a primary and secondary growth phenology monitoring system at Jardin Thuret, on a diversified sample of trees to highlight and characterise the underlying physiological and morphological processes. What is the impact of climate and its excesses on growth and what are the long-term effects. What morphological, phenological and physiological determiners can we observe and monitor? Can we

  taxa, some of which belong to the same genus as the exotic taxa), trees enabling testing of a new phenological criterion: sudden bark shedding. The exotic species belong to the Arbutus, Corymbia, Eucalyptus and Quercus genera and the native species to the Arbutus, Ostrya and Quercus genera. The trees form three groups: deciduous species with rhythmic growth and evergreen species with rhythmic or perennial growth.

  the first leaves extends beyond the end of bud scales The first leaves are plated on about 10% of the crown The first leaves are plated on about 50% of the crown The majority of flower buds began to swell The majority of flower buds began to open 10% of the flowers or kittens are anthesis 50% of the flowers or kittens are anthesis 90% of the flowers or kittens are anthesis 10% of fruit have reached their maximum size 50% of fruit is ripe (changed color, or are dried and dehiscent, or fell) 10% of the leaves have turned color or fell 50% of the leaves have turned color or fell growth monitoring Dendrochronology has been used for several decades to analyse year-onyear variations in tree diameter growth and the effects of age, cultural practices and climate variations. Variations in the diameter of a trunk, branch or fruit are continuously monitored with LVDT (Linear Variable Differential sensors of sufficient resolution (1 µm), and reflect the action of four factors: 1) irreversible cell growth, reversible swelling or contracting of the organ in relation to 2) the moisture level and 3) thermal expansion

  diameter of an organ and memorise the data (diameter and temperature) without disrupting its functioning, using wireless technology (Photo 1).

  (no marked water stress). The physiology of these species in terms of phenophases, water flows and carbon management may thus be approached through the continual analysis of diameter variations and shows high diversity in functioning under the same climate. The annual phenological cycles of the four species groups are shown in Fig. 3. For example for Eucalyptus, when you measure diameter growth, you can observe an almost constant rate of growth decreased in late spring and early summer only by the soil water reserve (rainfall during this period) and during winter if the temperature decreased below +10°C. For Aesculus californica, the pattern of growth diameter appears the same as that measured > FIGURE 3

  but our continuous diameter measurements indicate that the fall of the leaves in this species is not related to water stress (no more shrinkage during the day indicated no strong mobilization of water reserves in the bark). Here we have a typical adaptation to the Mediterranean climate by an avoidance of drought stress by leaves fall with no stress and a drastic reduction of transpiration. an overall view of the effect of climate on a plant's functioning. At the same site, the three groups of trees show contrasting growth modes, responding or not to climate conditions. The choice and positioning of the axes monitored, within the tree's architecture, provides more reinformation on the physiology of species which are little or so far unknown. This new tool therefore allows for the acquisition of phenology measurements in numerous situations (isolated tree, arboretum, acclimatisation gardens, orchards, forests, vines, trees in towns, etc.)

  -climatic distribution, and although some sources are common to several of them, these arboreta were not installed with the aim to build a network. tree species At the beginning, 779 taxa (species and subspecies) belonging to 64 botanic families and 188 genera have been introduced in the 1970s. A significant proportion (43%) of the conifers taxa is present in two different climates and 2% only in 3 different climates. Moreover, 6% of the hardwoods taxa are present in two different climates. The main genera are Abies (19 species), Betula (7 species), Cupressus (20 species), Eucalyptus (58 species), Fraxinus (8 species), Picea (12 species), Pinus (45 species) and Quercus (11 species). provenances Most seed lots come from wild collection in the natural range of the species, and rarely from planted forests or botanic gardens. Most species are represented by several origins (see as an example in fig. 3 below the distribution of the provenances representative of Abies procera Rehder in the species' native range).

  of several hundred rectangular plots of 90 m 2 each (for most of them), consisting of 30 trees of the same provenance, at a planting spacing of 2 m x 1 m. observations and measurements Depending of the arboreta, observations and measurements were carried out at different periodicities: e.g. 10 and 15 years after plantations in Mediterranean area, after 15 and 20 years in Massif Central and after 20 years in Normandy. Each subsequent report proposed a selection of interesting species, which resulted in other experimental plantations with more provenances and plants per species in order to explore their quality performances on a larger number of trees. About 20 years after the first studies (between 2010 and 2012) we undertook a new series of measurements and observations (health rating). The current objective was to find productive forest species. Therefore the 56 shrubs taxa have not been considered. Survival and circumference of 17835 trees (254 taxa from 68 genera) have been recorded. In order to compare species on the basis of dominant tree performances, total height of the three biggest trees per plot has also been measured. Furthermore, we have also collected wood increment cores to check the possible impact on ring width of exceptional climatic years (for temperature and rainfall). As an example fig. 4 below shows that, between 1978 and 2006, the Basse Seine arboretum experienced a temperature rise of 3 °C and the average temperature rise of 1° in 35 years. Finally, we began an inventory of species able to naturalize in the Caneiret and Plan Esterel arboreta (south of France). Data are heterogeneous and complex. Nearly 40 years after their installation, the objectives of these arboreta have changed to shift towards the species adaptation to climate change. Currently and under the influence of climate changes (for example the scenario A2A shows the extension of thermo-Mediterranean climate and especially the meso-Mediterranean) we are trying to find solutions or at least proposals for new adapted species to complete the indigenous species. First synthetic results drawn from the survival growth measurement are given here as an example.

  Example of 3 species at the Col des 3 Soeurs arboretum (Tsuga mertensiana (Bong.) Carrière, Pinus monticola Douglas ex D. Don, Abies nordmanniana subsp. equi-trojani (Asch. & Sint. ex Boiss.) Coode & Cullen) growth and dendrochronology evolution of species growth ranking along time One of the most striking teachings of these arboreta is that species recommendations evolved significantly with time. In 1993 (20 years after plantation) in the Massif Central arboreta (mountain climate), one of the best conifers was Pinus monticola Douglas ex D. Don. Since 2000, the presence of Cronartium ribicola J.C. Fisch on American 5 needles-pines killed most of the Pinus monticola trees. Today, Pinus peuce Griseb. is one of the best performing pine species and Abies homolepis Siebold & Zucc. is the best fir species. , in 1989 (16 years after plantation), in the Mediterranean arboreta, the best broadleaves were species of genus Alnus, Arbutus or Fraxinus because most of the Eucalyptus spp. froze. Now Eucalyptus spp. sprouts are taller than all the other species in spite of 1985's intensive winter frost. The second teaching is that native species are not always best suited in terms of growth and adaptation to climate as in Basse Seine arboretum (under oceanic climate) with Pinus sylvestris L. (native) vs. Sequoia sempervirens (D. Don) Endl. or Abies grandis (Douglas ex D. Don) Lindl. and Fagus sylvatica L. (native) vs. Nothofagus obliqua (Mirb.) Blume. dendrochronology We have made a selection of the best trade-off between growth and their reaction during difficult years. One of these studies was conducted in the arboretum of Basse Seine: Cedrus atlantica (Endl.) G. Manetti ex Carrière, Cryptomeria japonica (L. f.) D. Don, Pinus sylvestris L. and Nothofagus obliqua (Mirb.) Blume have greatly reduced their annual ring width during both dry and hot years and then normally grows the following years. This reaction suggests they are able to withstand water shortages without suffering the consequences in the long term.
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 7 Mediterranean climate : Genera Cupressus and Eucalyptus • Mountain climate: Abies homolepis Siebold & Zucc. and Pinus peuce Griseb. Oceanic climate: Sequoia sempervirens (D. Don) Endl. and Nothofagus obliqua, (Mirb.) Blume. • Abies nordmanniana subsp. equi-trojani (Asch. & Sint. ex Boiss.) Coode & Cullen resists as well to the cold as the relative summer drought and could adapt to a wide climatic range, except the Mediterranean region.> FIGURE Compared growth of the species of Cupressus spp. in the whole of arboreta in cm a year, between 1973 and 2012. Average circumference is 1,1 cm/year. Average height is 21 cm/year a complex criterion: we know how many species are still represented by at least some individuals today, but we do not still know the cause of the mortality of others: biotic, abiotic or accidental factors? The tree accommodation can depend on constraints other than the climate. The survival expresses in a different way in time according to the species. The current result does not augur future results. Certain trees (species-provenance) can present a low rate of survival in a given time, but some surviving trees present a good quality potential. On the contrary, certain species present a high survival, but trees are in poor condition, or weakly productive. Three types of climate are representative of the French climate, except the continental climate, which gives a wide range of possibilities. On the other hand, it is not possible to define a wide gradient of survival, the species common to these three kinds of climatic arboreta being practically non-existent.

  were planted in the 1970s, in 3 French climatic regions. 779 exotic taxa were introduced, represented by often several provenances. A large number of tree species comes from North America, but also from Australia, South America, South Africa or Mediterranean Basin. Every couple species-provenance is represented by several plots (about 30 trees per plot). Since their plantation in arboreta, these trees were selected by severe environmental conditions. The living trees are today more than 40-year-old and are regularly inventoried and measured (height and trunk circumference). First results give 355 living taxa. But survival is heterogeneous: in some species all the trees are alive; in some another only one tree is alive. Besides, their growth is not always representative of forest potentialities, because of excessive constraints of local environment, or because the measurement age, or because biotic or abiotic accidents are not identified. It is thus necessary to refine analyses, in particular to cross all the methods of measure and analysis illustrated here, completed by thorough qualitative site's analysis to identify causes of tree death. Nevertheless the performance of some species seems already promising, according to sites and expectations, and for the current climate. We can include for example Cupressus spp. and Eucalyptus spp. such as Eucalyptus cephalocarpa Blakely in the Southeast of France, Sequoia sempervirens (D. Don) Endl. in the West, Abies homolepis Siebold & Zucc. in mountain or Abies nordmanniana subsp. equi-trojani (Asch. & Sint. ex Boiss.) Coode & Cullen in the 3 regions.

  ., Loho, P., Mazoyer, P., Monzo, G., Pasqualini, M., Perrette, N., Savajols, G., Simonnet, F., Triolo, J., Vandaele, J., Vial, C. & Musch, B. (sous presse). ONF's arboreta of national interest. EUROGARD VII Congress. Mons, D., 1993. Bilan de trois arboretums d'altitude dans le Massif Central. Rapport de stage BTS, INRA & ONF : 1993. Pestour, J.-L., 1984. Choix des espèces de reboisement en région méditerranéenne. Premier bilan des arboretums d'élimination. Mémoire de troisième année, ENGREF & INRA : septembre 1984. The Gymnosperm Database: http://www.conifers.org The Cupressus Conservation Project: http://www.pinetum.org/books. between plant-focus and people-focus in Dutch botanic gardens Entrée du numérique dans les jardins botaniques des facultés de pharmacie : le projet smartjardin Generations linked with the green collections in botanic gardens Let it grow: Botanic gardens, museums and zoos campaigning for biodiversity across Europe Dare to think! Educating about the nature of science in the Ghent University Museum and Botanical Garden The use of phytosociology in the garden projects. Practical applications under Mediterranean conditions Urban hobby gardening and botanic gardens Joke 't Hart, Van Dijk D. Chosson Elizabeth, Dupont Frédéric Keßler Paul J.A., Jelles J.D., Vandecasteele P.G.M.
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  Photo credit : Le mouton géant recouvert de laine au Jardin Botanique de Nancy, Katia Astafieff

  Head of Public Affairs at the Hortus botanicus Leiden (for this project involved in fund-raising), Hanneke Jelles is Head of Education (for this project involved in content and implementation). Together with various Leiden artists they assisted Paul Keßler with this project. As a result of this successful project the Hortus has started up a new series of workshops; 2/3 of the group are students and 1/3 are other adults. The financial contribution made by the second group means that we have been able to offer the course free to students. These workshops have the same relaxed atmosphere of cooperation between different generations, and combine learning about plants with drawing skills. This series has now been going for more than a year and there is another planned for 2017. conclusion This combination of the Hortus collection with use of art and artists is in keeping with the garden's approach and is a useful way to combat 'plant blindness'. Apart from observation with the naked eye, the participants may have applied ways of observation new to them, with the help of binoculars, a microscope, and by way of detailed photographs. Receiving help with drawing alongside an explanation of what is being drawn is extremely beneficial. It is an added bonus if the instructor is knowledgeable about both drawing and plants, so that information and drawing instruction form a natural entity. Young and old, science and art, united at the Hortus botanicus Leiden. Drawing requires concentration, and gives participants a welcome opportunity to 'go with the flow' in what is for many people a very busy modern world.

  gardens are all under the auspices of the NVBT, the Dutch Association of Botanic Gardens. Main focus of the project is on creating new collaborative structures between the gardens and on developing new public programming through co-creation with both existing and potential new visitors based on the knowledge of the plants. The five year project is now half way. As a result of the work so far the gardens have begun to work more closely together, inside and outside the project. Many learning's relate to changing the manner in which the gardens have worked together and the need to be more externally focused whilst at the same time trying to maintain the essence that lies at the heart of being a botanic garden. The NVBT has proclaimed 2017 the year of the Dutch Botanic Garden complete with an extensive presentation aimed at the wider public, and events that will include the launch of a new jointly developed application. Project partners of NVBT are media lab Waag Society and Dutch funding body National Postcode Lottery. an umbrella organization which consists of 24 gardens across the Netherlands. Their mission is to contribute to the conservation of plant biodiversity in the context of a sustainable world. The gardens constitute important Dutch heritage sites, with a living collection. The central concept of the Botanic Garden -stemming from the encyclopaedic tradition of the Re-
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  these labs was not about "coming up with the single right idea" but about generating the broadest range of possibilities, and this proved to be critical. The focus of the three co-creation labs was on: • Connecting a diverse set of representatives of the 24 very diverse gardens • Collecting stories • Connecting with existing and new audiences • Exploring new technologies The exploratory co-creative phase finished January 2015. The first two sessions consisted of six days each, and ran over a period of six weeks each. They involved 20 people in each lab from all ranks of the organisations, with alternating involvement of visitors of the gardens. The aim of these sessions was to find new ways to connect the knowledge about plants and biodiversity to the needs of diverse audiences. Participants of the sessions explored which stories from the botanic gardens are important and relevant to the public, identified who their current visitors and new target audiences are, and designed new storytelling methods that can be used to reach these new audiences. In addition the participants explored which technology might be interesting and which infrastructure (in terms of collaboration and technology, national and international) is future proof. The added value of media/ICT in the context of the gardens is to open up their processes: to linked open data initiatives, opening up their collections to others, but also incorporating crowd sourced materials ('citizen science'); to creative re-use of materials (connecting to Do It Yourself and maker movements); to new locations and channels outside their own physical and geographical location.

> FIGURE 3

 3 Prototyping and testing a route application in the 1st co-creation session As an example of the method(s) used: the participants prepared for the sessions with a set activities from a 'sensitizing toolkit' that makes them look at their own garden with different eyes: 'where's the hidden treasure in my garden', 'what does my public enjoy least'?, 'what type of behaviour does my audience have'?

  the gap to (new) audiences is challenging and terrifying for them• Varied and lively content is the biggest hurdle to take, yes they do have stories but not verified and not accessible 1. Sharing of individual knowledge and experience amongst the other botanic gardens has greatly increased the opportunities for each individual garden not only to survive but also to grow. There is now an on-going exchange in exhibits and educational material amongst the gardens. And perhaps more importantly, employees of the gardens regard each other as colleagues who can be called on for advice and who will be there to give advice.2. Good collaboration requires an understanding of what your colleagues aredoing both in your own botanic garden, as well as in each of the other gardens. To give an example: It is possible that within a particular garden the communications officer does not know what the collection manager does, and so the collection manager is not consulted when choices regarding programming are being made. Moreover the collection manager might be purchasing plants that do not conform to the aims outlined in the overall policy for the garden. Using the missions of the co-creation labs, surprising insights into the potential for collaborative and coordinated endeavours has become evident.

  Communal information about the plants and events held by the NVBT gardens through the website, on facebook and twitter are not only important for the visitors but also for the employees working in the gardens. anecdotes belonging to the plants If we want to share a large variety of anecdotes about the plants in the gar-

  the data and the anecdotes in the Dutch Botanic Gardens are not directly linked. Moreover, the anecdotes regarding the plants are not precisely documented. As part of the Planting the Future project, this is now changing: in the plant finder on the NVBT website the anecdotes and taxonomic information have been linked and made available to the general public. However, collecting the anecdotes and checking their reliability proved to be a huge undertaking. target-orientated work begins by knowing your audience Bringing botanic garden employees together is a fertile ground for unleashing anecdotes about plants, and these are told effortlessly. But what happens when we suddenly have to recount these anecdotes to members of the local gardening club, or the Christian Women's Association? From working with the co-creation labs it became apparent that the level of experience in doing this within the participating gardens, was very low. Therefore if we want to focus on new target groups, we need to know who they are and where they are interested in. This proved to be an important learning point -regardless of how trivial it initially seemed. Knowing them and asking what they want For example during specific exercises in the co-creation labs series, a number of people were allocated the task of collecting anecdotes about carnivorous plants for the target group grandparents and children, the anecdotes were basically alright but the children understood virtually nothing. reaching new target audiences means being visible to the outside world Actively spreading the word about what we do and why we do it, outside the gardens increases interest and attracts new audiences for the plants themselves. It is naïve to think that the visitor's self-motivation alone will be enough to draw him or her into the botanic garden.
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  Photo credit : The aspect of the Olisiponense Garden in the Jardim Botanico da Ajuda, Lisbon, after three years of plantation

  executive positions, technicians, designers and the public in general. Motivated by the importance of this subject, a research project appeared in 2011, Phytosociology, Landscape and Sustainable Gardens, a partnership between Arqout (Landscape Architects) -Sigmetum (native plants nursery) -Instituto Superior de Agronomia/ISA (science), for the survey, characterization, testing, dissemination of indigenous species. This project, financed by the rural development program PRODER (Programa de Desenvolvimento Rural, Portugal), is supported by a strong research component and field work, where the main series of vegetation and characteristic species are identified, as well as their potential for production in nurseries and use in landscape architecture projects and recovery of the landscape. The interpretation of the landscape, based on scientific concepts and procedures in the areas of Botany, Phytosociology and Phytogeography, enables compliance with the principles of sustainability and implements the concept for outdoor spaces.

  Motivated by the importance of this subject, a research project appeared in 2011, Phytosociology, Landscape and Sustainable Gardens, a partnership between Arqout (Landscape Architects) -Sigmetum (native plants nursery) -Instituto Superior de Agronomia (ISA), for the survey, characterization, testing, production, and dissemination of indigenous species. The Project is supported by a strong research component and field work, where the main series of vegetation and characteristic species are identified, as well as their potential for production in nurseries and use in landscape architecture projects and the recovery of the landscape. All the project work, landscape planning and layout, along with the production and respective processes and methods, are based on technical and scientific concepts and procedures that have previously been studied and developed by specialists in the fields of Botany, Geography, Geology and Landscape Architecture.

  luisieri and Helichrysum stoechas need sunny places and were planted down old trees where there was too much shadow. Cistus psilosepalus, on the contrary, prefer shadow places, and was planted in a very sunny place. Trees like Quercus pyrenaica and Q. rotundifolia, so frequent around Lisbon also died, possibly because they need water in the installation phase, and summer was very warm.

  tem and create a welcoming garden where the colours, textures and shapes of the plants would make them part of the surroundings, while encouraging walking and the outdoor life. The first stages of the project focussed on the analysis and interpretation of the site. The region's main vegetation was classified and the groups of species having the ideal characteristics, resistance and development for this area were identified. The species used are presented in Table 2, tree species like Quercus suber, Arbutus unedo, Pinus pinea, Olea europaea var. sylvestris, shrubs species like Rhamnus alaternus, Phillyrea angustifolia, Pistacia lentiscus, Viburnum tinus and smaller shrubs like Cistus crispus, Calluna vulgaris, Lavandula pedunculata, Lavandula stoechas subsp. luisieri, Myrtus comunis, Daphne gnidium and other grasses and climbing plants. The criterion for distributing the species was their placement according to exposure to sunlight and aesthetic effects (Figs. 8 to 10). As for watering needs during the early installation phase and in the summer, watering was guaranteed. The garden was built in May 2013. It was inspired on the neighbor Landscape and based on its scientific components and the uses of local materials and the region's native plants (Figs. 11 to 12). It is classified as an ECOgarden, a registered trademark created by Arqout in the context of the research project in partnership with ISA and Sigmetum, funded by PRODER.

conclusion

  In landscape architecture naturalist planting plans should be inspired by the aesthetics of spontaneous plant associations in the landscape. This naturalist vision covers not only planting plans consisting solely of native plants but also those including exotic plants. Piet Oudolf (1944-) is one of the architects who has made the largest contribution to the dissemination of naturalist planting plans through works such as Planting the Natural Garden (Oudolf, 2003) and projects such as High Line Park in New York. Thus the selection of plant material becomes a determining factor in the creation of a truly sustainable garden, in terms of water management and the use of fertilisers, as well as in terms of pest and disease control treatments. It is very important that these plants be available through commercial nurseries. The use of phytosociology in the garden projects should also attend the aesthetical principles and the functional role of the green spaces. It is essential that each project is inspired by the actual location and materials, and that plants and typologies be selected to favor local trade and production and at the same time reduce the costs of each project. The make-up of planting plans should take into account and emphasize the project's ecological, aesthetic and project we intend to increase the use of native plants as an intrinsic feature of contemporary green space projects by disseminating and making information available, and through the growth of native species production via specialist methods adapted to their use in nature. Reminding that mortality rate in the suited gardens shows us that being a plant of the vegetation series is not everything for the success of a plantation. The ecology of each plant and the respect for its needs in light are decisive for this success. All the plants placed in half shade grew without problems. The software platform will allow producers to advertise the native species they produce and will bring the sector up-to-date in terms of new technology, act as a driving force to its commercial presence and to the economic sustainability of this new market. The two case studies presented in this paper are a practical application under Mediterranean conditions and we intend to apply the methodology developed to other landscape architects' projects. acknowledgments The partnership project was funded by PRODER (Programa de Desenvolvimento Rural, Portugal) from December 2011 to March 2015.
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  Photo credit : Students re-enact historic experiments of Van Helmont, Priestley and Sachs revealing the central nutrients of plant metabolism. Afterwards, students participate in a discussion about the nature of science, Tim Vanhove

  tails a conversation of a group of students who are discussing a central question. The coach only facilitates the dialogue by asking for explanations and arguments. The coach takes what is known as the Socratic stance, this means that he or she does not intervene with regard to the content of the discussion, but only stimulates the dialogue(Lipman, 1991; Schjelderup, 2009;[START_REF] Anthone | Socrates op de speelplaats. Filosoferen met kinderen in de praktijk[END_REF].learning materialThe use of three different collections at the Ghent University Museum (a botanical, zoological and scientific historic collection) enables an interdisciplinary approach, allowing students to discover recurring methods of science in distinct domains. The topic of 'energy' is chosen to develop the NoS learning material, as 'energy' plays a key role in the metabolism of plants and animals, but can also be addressed in the domain of physics in the study of historic scientific instruments.In the botanical garden a workshop addressed the key historic steps in the development of the theory of photosynthesis. Students re-enact historic experiments of Van Helmont, Priestley and Sachs revealing the central nutrients of plant metabolism and the key role of solar energy for the production of organic matter. In the zoological collection, students studied the energy transfer in ecological pyramids by comparing differences in tooth structures between herbivores, carnivores and omnivores. In the collection of historic instruments, we used the experiment of Joule investigating the relation between mechanical energy and warmth as a tool to uncover the conceptual change with regard to warmth and energy.

  enough to address the NoS through philosophical dialogue, a training program was set up to overcome this problem. The training program included different sessions focused on science, inquiry-based learning, workshop didactics, dialogical teaching and philosophical dialogue. Key in this approach is the idea that educators in the NoS workshops are to be trained to ask questions rather than answer them. In future, new cross-disciplinary workshops addressing the nature of science in botanical gardens will be necessary to follow up what was already accomplished. biodiversity education, they also play a central role with regards to the education about scientific thinking and science. The collaboration with science museums and university museums provides opportunities to discuss and focus on the NoS. What is more: the century old (academic) traditions of enquiry and investigation embodied in the university museum and botanical garden can be disclosed. As the academic heritage provides tactile evidence of this tradition it may allow students to deepen their understanding of the phenomenon of science as such. However, in order to stimulate this understanding, one needs to focus on the thinking processes underlying the development or collection of the objects in university museums and gardens. This shows why the philosophical dialogue is a promising educational instrument to stimulate active discussion and reflection among students. The case study suggests that using the Socratic dialogue to stimulate understanding of the nature of science is most promising. Though further research is necessary, it seems that using this type of dialogue to induce reflection about the nature of science may allow for a happy marriage between the university as a research centre and the university as a locus of scientific heritage. For botanical gardens this implies that these tranquil places can be transformed into spaces filled with the murmur of thought and reflection upon the very fabric of science.

  Plomp, T. & Nieveen, N., 2007. An introduction to educational design research. Enschede: Netzodruk. Quigley, C., Pongsanon, K. & Akerson, V. L., 2010. If we teach them, they can learn: Young students views of nature of science during an informal science education program. In: Journal of Science Teacher Education. Schjelderup, A., 2009. Learning science through philosophical dialogues. In: Farhang Journal 22. Sigurdardottir, Y. & Nelson, B., 1999. Philosophy for Children on Top of the World. Akureyri: Univ. Akureyri. Van Braak, J., Vanderlinde, R. & Aelterman, A., 2008. De wisselwerking tussen onderwijsonderzoek en onderwijspraktijk: de rol van de lerarenopleiding. In: Tijdschrift voor Lerarenopleiders, 29, p. 5-12.

  educational role is ubiquitous. We're not only talking about an educational role in terms of teaching botanical sciences and showcasing plant collections to the experts and general public, but in terms of teaching the public about the usage and cultivation of plants. In large cities, citizens have lost gardening knowledge and know how; therefore, botanical gardens become essential knowledge centres, and provide a connecting link between the experts and the general public. In a botanic garden, knowledge can also be disseminated through lectures, workshops, educational courses, and larger projects. At the Denver Botanic Gardens, gardeners are available every day to give advice to the visitors on gardening issues (http://www.botanicgardens. org). The Brooklyn Botanic Garden organises an 8-week programme (http:// www.bbg.org/greenbridge/bug), teaching the participants the basis of urban gardening and planting in urban communal areas. Participants that complete the course are awarded a "Brooklyn Urban Gardener" certificate. With this acquired knowledge, they then volunteer in various planting projects, help in school gardens or in gardening communities. In a poorer district of the city, the Chicago Botanic Garden created a green oasis of urban gardens, where the youth and those with significant barriers to employment are taught gardening and self-sufficient supply of produce http://www.chicagobotanic.org/urbanagriculture. The urban agriculture apprenticeship programme teaches students the theoretical and practical aspects of agriculture and management of agricultural systems. In addition to the listed examples in the United States, many other botanic gardens organise similar programmes, thus transforming parts of the urban environment into green gardens and teaching urban residents about gardening and thus provide self-sufficient supply of produce. Even in the Alhambra complex of palaces and gardens of Granada (Spain), a UNESCO world heritage city, a section of the land was dedicated to vegetable gardens for the citizens of the city.

  Fleischmann helped farmers throughout Carniola (one of the regions of the former Habsburg Monarchy) with his advice and participated in agricultural fairs (Praprotnik 2015). In his lecture, he NOWADAYS, BOTANIC GARDENS HAVE MANY DIFFERENT FUNCTIONS (CHENEY et al. 2000), IN ADDITION TO THE OLDEST, SCIENTIFIC AND RESEARCH ROLES, THERE IS ALSO THE EQUALLY OLD EDUCATIONAL ROLE (YOUNG 1987, MONEM 2007, OLDFIELD 2010).

  , a single retired woman, and a younger employed woman.In the following years, they were joined by two young families, two retired couples, and two retired women. Crops grew nicely in the gardens, as the soil was not used intensively before and the gardens exposed in full sun. With intensive care for the garden and the development of the surrounding environment, we successfully exterminated the invasive plants from the area, such as the Canada goldenrod and the giant goldenrod (Solidago canadensis, Solidago gigantea). As already mentioned, we tested and presented various gardening practices in the gardens. In one of the gardens, we planted diverse crops in combination with decorative plants and herbs. The combination proved to be effective, as the herbs, such as basil (Ocimum basilicum) and summer savory (Satureja hortensis) successfully repelled aphids and prevented mould on tomatoes. Decorative flowers, such as marigolds (Tagetes sp.), common marigold (Calendula officinalis), and monks cress (Tropaeolum majus) repelled potatoes underground pests and brassica aphids. We also tested the usage of varied types of mulch. These proved to be effective especially in the dry summer months, as they retained moisture in the soil around the crops. We also built a smaller greenhouse in one of the gardens, where the gardeners successfully grew lettuce and carrots, as well as some vegetable seedlings for the next season. Since the start of the project, decorative plants flourished along the edges of the gardens, additionally attracting pollinators that are important for a good yield. Employees of the Botanic Garden presented the development and growth of the gardens, along with relevant advice, in 70 television live shows, whereas the project was featured in 3 printed publications[START_REF] Katja | Vsak je lahko kmetovalec[END_REF][START_REF] Pirnat | Vrtnarjenje, tu so varčevalni ukrepi[END_REF][START_REF] Fišer | Za progo -prožni vrt[END_REF].During the first year of the project, we helped develop four gardens; they were tended by a very diverse group of users: a three-generation family, an , as the capital of Slovenia, is relatively close to the countryside, the proportion of population living in apartments in the city is relatively high. These residents do not own land plots, and therefore do not have the option to grow their own fruit and vegetables. Nowadays, many citizens cultivate vegetables on their balconies and terraces, but even that is most often insufficient, to provide enough food. The City of Ljubljana decided to help out by developing gardening areas, primarily in the vicinity of the larger residential communities. The City of Ljubljana started allocating areas in 1995, and in 2009, after an almost uncontrollable exploitation of space, whereby gardens started tarnishing the image of the city, a more serious development of gardening areas was initiated, with an ordinance on allocation of gardens (ordinances UL RS, št. 28/09). Two sample areas were developed, including a shed and composters for every garden, as well as a common playground. This garden development turned out to be quite costly and the decision was made to postpone the preparation of the areas for the gardens and land allotment in the following years. In 2014 and 2015, the City of Ljubljana passed new ordinances regarding the development and lease of land plots for garden use (ordinance UL RS, št. 8/2014). Any person with a permanent residence in Ljubljana and not in ownership of a land plot suitable to create a garden is entitled to rent a garden. A person renting such a garden pays a rent of 1€/m 2 per year. There are some additional operating costs, increasing the cost to about 30€ per year. Since the City of Ljubljana aims for every district community to have an area with gardens and a sample orchard, in 2015, a plan was prepared for the development of 442 gardens, of sizes varying between 25 to 30m 2 . It was decided that abandoned and undeveloped city areas would thus be transformed into areas for production and self-sufficient supply of food. The goal of the municipal administration is to increase by 10% the number of garden projects that include self-sufficient supply for residents before 2020. The municipal administration also offers expert assistance to owners of already allocated gardens, in the form of lectures and workshops. Interest for self-production of fruit and vegetables is growing every day, as the city residents wish to consume healthy and ecologically produced vegetables with the smallest burden on the environment possible. This conscientiousness is even more present in countries with large urban surfaces, where botanic gardens in particular can instruct the local population -with workshops and various projects -regarding gardening and self-sufficient supply of food (Botanic Gardens Conservations International2011).Interest for gardens is quite high in the municipality of Ljubljana, it is therefore not surprising that support by the municipal administration is significant. For this reason, the Municipal Administration Board was happy to adopt the proposal by the Botanic Garden to develop gardens on the abandoned plots. Even more so, as the Botanic Garden helped create a positive story by connecting experts with city residents, and present the knowledge and joint practice to the general Slovenian public with the help of the media.When developing the "Gardens behind the railway line" project, we considered current and traditional practices, as well as the wishes of the individuals. Our garden development and planting programme was in no way fixed; we adapted to our audience, who could submit requests on what they wanted to see or learn in the popular TV live broadcast. By answering questions sent by our audience to the editorial board of the broadcasting company, we constantly followed current gardening subjects. Another positive outcome of the project is that a community also formed among the gardeners -a community of retirees, young families, and other peoples. Before the planting season, they exchanged saplings and seeds, and after the growing sea-. These crops were truly grown naturally (without pesticides and phytopharmacological agents), and were therefore of high quality. We also taught the gardeners how to eliminate pests from the garden using natural preparations and planting a combination of plants. With the popularisation and supply of domestic species of cultivated plants for the gardeners, we contributed to the preservation of local cultivars. We were able to explain to the gardeners that autochthonous species have the best adaptations for growing in our environment, and will grow more successfully with less care.Other botanic gardens throughout the world are also promoting the autochthonous plant species of their regions. Namely, this increases the genetic diversity of plants and promotes sustainable supply of locally grown cultivated plants characteristic of each individual countries(Taylor & Straley 1988; CBD 2012;[START_REF] Sharrock | Global strategy for plant conservation, A guide to the GSPC, All the targets, objectives and facts[END_REF]. There was another positive outcome of the project as the gardeners did not only take care of their own garden, but also cared for the surroundings environment. Occasionally, meetings were organised in the Botanic Garden, where each gardener presented their current gardening difficulties, whereupon the experts attempted to find a solution. An intergenerational community was thus formed, where the experts of the Botanic Garden helped city residents to produce natural food by teaching them sustainable development methods for growing cultivated plants. But gardeners of the "Gardens behind the railway line" were not the only ones with a thirst for gardening knowledge; there were many others, who had sufficient surface to develop a garden next to their house, but lacked the know-how and knowledge. For this reason, the botanic garden organised a gardening course in 2014. It began during spring and lasted until the end of June. Thirty participants attended the course. The participants completed a 20-hours course, where they were primarily taught how to create a vegetable garden and how to grow high-quality vegetables at home. They learned how to suitably pre-pare the soil, when and how to plant or sow vegetables, what care is needed during the growing season, how to protect plants against pests, and when to harvest the crops. Furthermore, the staff of the botanic garden taught them how to collect the seeds of vegetable plants and how to manage cultivated plants in a sustainable manner. Our experience is not unique, the experts from the Denver Botanic Garden in the United States instructed the local population in a similar way by encouraging them to grow their own plant

  of Ljubljana, where we developed urban gardens together with the City of Ljubljana and the Slovenian Radio and Televisions in 2013, we strive to reach the same goals. We taught the owners of these gardens about gardening and provided expert assistance throughout the year. A gardening community developed on these gardens, encouraging members to help each other and exchange crops and seeds. Furthermore, by developing the gardens we gave the area, which used to be degraded and overgrown by invasive species, an added value. And the city got a new managed green area. Considering the success of this project in other parts of the country, other Slovenian cities followed the Ljubljana example and began developing their own urban gardens.

  The projects presented within this workshop aim to cover both of these factors. The 'Let it Grow campaign' will be based on local biodiversity projects focusing on a few, key identifier species. The Botanic Garden of Rome's CSMON-LIFE project is also localised and seeks to get the public actively engaged in biodiversity conservation. The workshop also provided an arena to discuss the potential for future work on behalf of botanic gardens in this area. Participants discussed the logistics and potential of citizen science as a form of engagement with biodiversity as well as ideas for future citizen science projects. Thereby this paper presents examples of how to make biodiversity education; clear, by targeting specific species; relatable, by focusing on localised issues; and engaging, by allowing the public to be actively involved. Biodiversity, across Europe is under threat. According to the European Environment Agency: "Europe's biodiversity continues to be eroded resulting in WHEN DISCUSSING CONSERVATION, THE TOPIC OF BIODIVERSITY IS MOST LIKELY TO ARISE, HOWEVER THE TERM IS RELATIVELY NEW AND ALTHOUGH SCIENTIFIC UNDERSTANDING ON THE SUBJECT IS BECOMING MORE SUBSTANTIAL, THE GENERAL PUBLIC'S KNOWLEDGE IS STILL LACKING.

  Photo credit : An exhibition developed by Copenhagen Zoo as part of Let it Grow about what visitors can do to attract biodiversity at home. It includes three experimental patches (grass, weeds and meadow flowers); set aside for local biodiversity, Copenhagen Zoo

  techniques, one example is citizen science, which can be defined as the participation of citizens in research activities in several forms, often focused on the collection of field data[START_REF] Miller-Rushing | The history of public participation in ecological research[END_REF]. There are a number of citizen science projects aiming at preserving biodiversity across Europe and the world which are strictly related to botanic gardens, and zoos. Some examples are: • The New York Botanical Garden Citizen Science Service has developed several projects involving citizen scientists in collecting data about forest phenology, water quality (by monitoring invertebrates) and observations of birds. The most recent project is "Listening to the trees", which aims at engaging citizens for monitoring the impact of climate change on natural forests. (NYBG, n.d.). • The Chicago Botanic Garden has several ongoing citizen science initiatives together with several partner institutions in the US. Two examples are Budburst, in which citizens are asked to observe how plant communities change with seasons (National Ecological Observatory Network, 2015), and project Plant of Concern, aimed at monitoring rare plants (Chicago Botanic Garden, 2015). In Europe, citizen science has been fostered mostly by Universities and Museums, especially in northern countries. A new project that has the potential to encourage and enhance participation in conservation and thus raise awareness of the importance of local biodiversity is CSMON-LIFE. , CSMON-LIFE (Citizen Science Monitoring), takes place within the Rome area. The project aims to develop simple Apps for smartphones to activate citizen science campaigns, which will be focused on environmental issues, such as: • Loss of biodiversity because of the presence of alien species • Effects of climate change • Conservation of rare species • Impact of human activities on the environment During these campaigns citizens monitor targeted animal and plant species, which are indicators of such environmental issues. The data, once validated, will feed the National Biodiversity Network (NNB) portal of the Italian Ministry for the Environment. The project, following other positive experiences from the United States and in other European countries, will also involve several Bio-blitzes in specific survey areas. For example: • Species campaigns: Lichens and air quality, and Good and Bad Squirrels • Rare species / climate change • Alien species monitoring (identified by picture and location, GPS) call for citizen science centres at botanic gardens Botanic gardens are skilled in scientific research and public engagement and therefore have great potential in the area of local biodiversity and citizen science. To encourage support of botanic gardens and similar institutions to carryout work of this nature, effective examples and sharing of bestpractice is required. Dedicated centres for citizen science, located in botanic gardens, could provide hubs for citizen science to achieve these goals. This would have benefits for both public engagement with local biodiversity, and other environmental topics, as well as for the botanic gardens themselves.

  Photo credit : Smartjardin : les éléments majeurs de l'étiquetage connecté, Frédéric Dupont et Elisabeth Chosson

  Photo credit : On photo-safari in the botanic garden Bremen,Doris Elster

  ROSE survey (The Relevance of Science) Elster (2007) reports an increase of interest if the botanical content is connected with a student relevant context. But which contexts are relevant for the young generation? What are the challenges for biology teacher education to promote the interest in plants and botany? What is the potential of the botanic gardens to promote relevance and interest in botany?

  encounter with plants and any other living being and phenomena. The direct contact with plants allows the visitor the perception of life with all his/her senses (Fischbeck-Eysholdt, 2001). of the environmental educators, botanic gardens are excellent learning locations for the following thematical domains (Fischbeck-Eysholdt, 2001, p. 37): • The complex relationship of plants to their environment • The economic, cultural and aesthetical importance of plants in our life • The connection between plants and the indigenous population • The local environment and its global connection • The global threat of the plant kingdom and the consequences of its destruction According to[START_REF] Killermann | Biologieunterricht heute -eine moderne Fachdidaktik[END_REF] the importance of the botanic garden is based on the original encounter of the green biodiversity in a multifaceted manner. Learners are allowed to make experiences with plants which are otherwise only possible via media. So they get to know and to value the diversity of plant spieces[START_REF] Killermann | Biologieunterricht heute -eine moderne Fachdidaktik[END_REF].

  Photo credit : On photo-safari in the botanic garden Bremen, DorisElster 

  questions and problems. There may be simple tasks or complex undertakings to be carried out, but they always do lead to learners experience and the excitement of solving a question or a problem of their own, usually in the setting of a team(INQUIRE Consortium 2011;[START_REF] Elster | INQUIRE for Students" -How to promote inquiry based learning?[END_REF].In the program INQUIRE forTeacher Students teacher students and teachers organize and built school teams. They exchange learnings about the scientific background of biodiversity loss, climate change and the methods of IBSE in several locations, such as the Botanic Garden, the glass houses and the labs of the Department of Biology Education. They get support of science educators and professional botanists in the development of IBSE activities and of course also in pupil relevant context. All these require an agreement on the working process, shared goals of the participants, as well as a critical rethinking of each personal practice. Next, teacher students and teachers invite all participant school classes to reflect and evaluate the IBSE school projects. Teacher students evaluate the pupils' learned results and their gained increase of knowledge and interest in regard to green biodiversity and inquiry-based learning. In addition, the teacher students reflect on their own Professional Development (PD) and Pedagogical Content Knowledge (PCK) according to Park and Oliver (Park & Oliver, 2008). The outcome of the most recent given program results in a further development of the study in IBSEintroduction is on the effectiveness of the program regarding the prevention of plant blindness described by Wandersee and Schussler[START_REF] Wandersee | Preventing Plant Blindness[END_REF]. Furthermore, the teaching unit gives insights in the effects on pupils' valorization of plants and their interest in plants in general, as well as their subject knowledge of a neophyte. According to these goals the following main research questions are selected:1) how does the teaching unit Photo-Safari influence the awareness of plants and the interest in plants?

  the IBSE teaching unit Photo-Safari in the Botanic Garden The findings (Fig. 1) demonstrate that the participants could obviously expand their content knowledge regarding plants, their important role in the carbon cycle and the connection to neophytes, biodiversity loss and change in respect to climate change (significant increase). The participants score their subject knowledge developed within the Photo-Safari as important or very important.

  education program is important. If ongoing teacher value the Botanic Garden as learning environment, and if they recognize the fascination on the multifaceted possibilities, they may as ambassadors promote this fascination on the diversity of plants in the future. This paper show that the readiness to integrate a visit of the Botanic Garden with the given IBSE programme and INQUIRE course of the future school classes will be of great benefit to all other botanic gardens as well and can be seen as a prosperous future educational example. The author thanks Lars Feldman-Bethe, Yvonne Matzick, Kevin Henning, Sarah Logemann, Magdalena Kurpiela and Julia Seedorf-Bölke, Robert Kinzel, Constantin Abel, Svenja Heinsohn, Deniz Yaman and Nadine Konjevic for their participation in the INQUIRE program.

  FIGURE 1), MEMBERS OF THE SPANISH NATIONAL RESEARCH COUNCIL (SPANISH: CONSEJO SUPERIOR DE INVESTIGACIONES CIENTíFICAS, CSIC), TEACHERS OF HIGH SCHOOLS IN MALAGA AND A GROUP OF VOLUNTEER STUDENTS HAVE JOINED THEIR EFFORTS IN A CO-OPERATIVE-EDUCATION ACTIVITY.

  thophotograph (year/graphic resolution) and chronograms. Vectorial information layers were elaborated to provide scientific names, biotypes, stem diameters and locations. All groups collaborated at the UNION Geoprocess program fusing their Vectorial layers in each parcel to obtain a final design of the garden with the definition of the pathway network from google map views. Students are from first course of Biology degree with the same competences for plant species identification. Nieto-Caldera J.M. is a teacher in this workgroup.human Geography: Students from the last course of Geography were assigned several Garden sectors to geolocalize each plant and to provide UTM coordinates to them. Morphological, cartographic, bibliographic and general informative data were also assigned to each plant. Market prices of 50 plant species at garden centers were screened on the internet. Use prices were also estimated to refer added values of products: bonsais, wood, handicraft, cooking use, pharmacy, cosmetics or other uses, price and production by hectare.

  talk. The PJM students also performed a visit tour through the garden and they were provided with a small handbook with information, illustrations and location of 6 of the most representative specimens of the Botanic Garden. The handbook also contained a plant jigsaw that students had to solve at the end of the visit and some warnings on material recycling and good practice of water supply. Finally, they also red poems related to plants under the Umbracle. Moreover, visiting students took photographs of the garden and answered self-evaluation questionnaires on teachers and themselves. Recio M. and Bañares-España E. are teachers in this workgroup.Silva-Sánchez P. is a student in this workgroup.1. cell Biology, Biochemistry and Genetic workgroupsLeaf histology workgroup: This group generated histological preparations of leaves to obtain light and electron microscopy images of many species of the UMA Botanic Garden. Nineteen students in this group obtained images from 33 species to generate a histological collection of the botanic garden. Posters (see Figure2) were also obtained from these images. These results have been presented in several Teaching Congresses: The V Symposium of the Ibero-Macaronesian Association of Botanic Gardens, the Fourth Conference on Educational Innovation and virtual teaching at the University of Málaga, Málaga, Spain and a Congress on Cell Biology Teaching at Lleida, Spain; and several teaching slides of Plant Cell Biology subjects in Cell Biology I course of the Biology degree have incorporated material from this histological collection (see Figure 3): a SEM image of a crypt in the oleander leaf (left) from histology workgroup (A.J. Jiménez-Lara, M. Marí-Beffa, J.M. Fernández-Figares, J. Ruiz-Sánchez) Three students have studied gymnosperm epicuticular waxes. They used SEM to revise the morphology of epicuticular waxes in leaves from 27 plants (Figure 4). According to morphology the molecular content of these waxes can be estimated. This has served as a collaborative teaching-learning experience and a screening for potential model species for chemical and biochemical research of epicuticular waxes. Genetics workgroup: This group has analyzed mitochondrial and nuclear genes phylogenetic trees to assess plant diversity in the botanic garden. Students of evolutionary genetics and G. Thode have studied phylogenetic trees of proteins encoded by nuclear, mitochondrial and chloroplast genomes.
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 9 photographs periodically from plants in the garden (P. Silva-Sanchez)

•

  show general, phenological, histological, genetic or geographical data. We show a page of the book on gymnosperms (Figure 10) displaying file cards of species from Araucaria genus Visits workgroup: After visits, the impact of the experience on students was evaluated by questionnaires. Questionnaires answered by Secondary School students have revealed their positive response to the visiting experience. Among all visitors, 19% considered the experience perfect, and most of them choose cactus and rose plants as their preferable plants. More than 60% understood every explanation and some of them provided interesting suggestions for improving the Botanic Garden. Suggestions were connected with the central pond, the need of a complete labeling of plants, guides and fountains of drinking water. This experience clearly raised awareness to ecological environment to visiting students. • A Virtual platform has served to organize a variety of Workgroups for research and teaching of the botanic garden of UMA. This high quality experience by volunteer students is a first contact with research in our University. Lab and bibliographical skills were developed by volunteers during this project. conclusions 06.

  Through its four complementary objectives, GTC and our network of partners are taking action to prioritise and protect the world's threatened trees. Botanic gardens and arboreta participate in all four of GTC's objectives, both directly and indirectly. With only 1 in 4 of the world's most threatened trees currently protected in ex situ collections (Rivers et al., 2015) there is clearly a lot of work still to do. The GTC provides a vehicle for promoting the tree conservation work of our international network of botanic gardens, arboreta, and in situ conservation partners, and for sharing best practice to scale up and improve contributions to tree conservation internationally. To find out more about our work please visit our website (www.globaltrees.org) or get in touch (globaltrees@ bgci.org).

•

  to allow researchers to work on allochtonous species. This network is also the support of different research projects. The objective of this presentation is to present the ONF's approaches and activities. This paper is dedicated to the memory of Jean-François Lacaze (1929-2015) (Fig. 1) who was responsible of forest research at the National Institute for Agronomic Research (INRA). > FIGURE 1 . J.-F Lacaze, under a Pseudolarix amabilis,

A

  minimum information was required during a field survey between 2006 and 2008.

•

  heritage (2 criteria): topics remarkable, site created by a dendrologist / forester historic figure. • Landscape (4 criteria): trees / shrubs composition, topography, water, open space. • economic (7 criteria): national road nearby within 15 minutes driving, 100 000 inhabitants cities within 30 minutes driving, occasional animation on the arboretum (plants show), ONF staff available and / or motivated, tourist interest nearby or inside the arboretum, visitors annual number higher than 1000. The maximum score was never been allocated and we decided to fixed the minimum objective at 15/20 (first criterion) and the number of visitors should be superior or equal to 10 000 (second decisive criterion). The eight arboreta of heritage interest are in 4 different kind of climates: • mediterranean : Gratteloup-Ruscas • mountain : Hort de Dieu, La Jonchère, Pézanin, Royat • plain (oceanic and continental) : Les Barres, Ripaille • tropical : Réseau réunionnais les Barres National Arboretum It is located in the North-East of the Loire valley (Loiret department) with an area of 35 hectares (Fig. 3). It was established in 1821, by Philippe-André de Vilmorin, the "father" of the modern forest genetics. Its elevation is 145 m above sea level under oceanic climate, on acidic sand / silt on flint clay. Its average annual rainfall is 690 mm per year with extreme temperatures from -21° to 38° C. It owns 2615 taxa and is one of the richest old arboreta 07. 445 in Europe. Its initial goal was acclimatization, forestry, ornamental and description of new species introduced but now, we wish to enrich the Fruticetum Vilmorinianum (shrub arboretum) and the oldest parts after the 1999 storm and the 2003 dry hot summer.

•

  is located in Saône-et-Loire department (Burgundy region) and its area is 26 ha (including 4 hectares of pond) (Fig. 4). It was established in 1903, by Maurice de Vilmorin, the same family present at Les Barres. Its elevation is 370 to 400 m above sea level under continental climate, on soil with porphy-ritic granite. Its rainfall average is around 810 mm per year with extreme temperatures from -25° to 36° C. It owns 565 taxa and its initial goal was acclimatization of forest and ornamental exotic species, forestry, ornamental and description of new species introduced but now, we wish to renew it with De Vilmorin's introductions (deciduous shrubs & trees, continental and mountain conifers. la jonchère arboretum This arboretum is located in Haute-Vienne department, Massif Central, and its area is 11 ha. It was established in 1885 respectively by dendrologist and nurseryman Henri Gerardin & André Laurent. Its elevation is 430 to 470 m above sea level on mountain under oceanic climate and on granite soil. Its average rainfall is around 1200 mm per year with extreme temperatures from -27° to 32° C. It owns 163 taxa and its initial goal was adaptation of exotic trees for timber production but now, we plan to renew it with enrichment in oceanic climate large conifers (in a very favorable ecologic conditions for them) and rhododendrons.

•

  in Puy-de-Dome department, Massif Central, with an area of 41 hectares. It was established in 1934 by French forestry service. Its elevation is 730 to 800 m above sea level on mountain under oceanic climate and on granite & volcanic deposits soil. Its average rainfall is around 850 mm per year with extreme temperatures from -20° to 38° C. It owns 153 taxa and its initial goal was a sylvetum (comparison tree species and provenances arboretum) to study the timber production forest species and now, there is an enrichment with deciduous hardwoods trees, shrubs and conifers growing together in the wild as geographic arboretum. ripaille arboretum This arboretum is located in Haute-Savoie department near the banks of the Geneva Lake, Northern Alps, and its area is 17 hectares. It was established in 1911 by a private forest owner. Its elevation is 950 m above sea level under continental climate, on moraine deposits. Its average rainfall is around 850 mm per year with extreme temperatures from -17° to 36° C. It owns 135 taxa and its initial goal was also a sylvetum with acclimatization of timber and ornamental exotic species. Its current goal is the enrichment with useful (medicinal, aromatic, food) and ornamental trees and shrubs. Just near the arboretum, the visitors can also see the Memorial of the "Justes", a site which honors the memory of those who helped to save Jews during the World War II. l'hort de dieu arboretum This historical arboretum is located in Gard department, South-East of France, with an area of 21 ha (Fig. 5). It was established in 1902 by the forester Georges Fabre and his friend the botanist Charles Flahault. Its elevation is 1250 to 1350 m above sea level under mountain climate, on schists. Its average rainfall is around 2000 mm per year with extreme temperatures from -28° to 30° C. It owns 105 taxa and its initial goal was to restore the mountain lands deforested during the nineteenth century. Its current goal is the enrichment from the genera and taxa tested by Fabre and Flahault. These two men have proved that we could completely restore deforested mountain areas. located in Var department, near the French Riviera, formerly made up of two distinct parts: one arboretum (Gratteloup) and one experimental nursery (Ruscas) of the National Institute for Agronomic Research (INRA), established respectively in 1935 and 1962. Its total area is 9.7 ha. Its elevation is 100 to 120 m above sea level under mediterranean climate, on gneiss with an average rainfall of 690 mm per year with extreme temperatures from -14° to 38.7° C.

•

  Presence of at least 10 individuals of this species • Well known origin of wild planted taxa Four arboreta are concerned in three different kind of climates: • mediterranean: Canereit and Plan Estérel • oceanic : Le Cranou • tropical: Réunion Island network arboreta the reunion island arboreta network It is located at Reunion Island, in Indian Ocean with 5 arboreta totalising 7.7 ha, established from 1996 to 2005. Its elevation is 100 to 120 m above sea level under tropical climate (dry / wet according to their situation on the island), on volcanic soil. The average rainfall is from no more 1000 to 4000 mm per year with extreme temperatures from 15° to 45° C. It owns 275 taxa. Its goal is the conservation of endangered species from the Mascarene Islands (in relation to its Botanical Conservatory and to the Brittany Botanic Conservatory at Brest, North-West of France). le cranou arboretum This arboretum is located in Finistère department (Brittany region) with an area of 14 ha (Fig. 6). It was established in 1979 by the National Institute for Agronomic Research (INRA). Its elevation is 180 to 200 m above sea level under oceanic climate, on granite, and the annual average rainfall is 1200 mm per year with extreme temperatures from -2° to 24° C. It owns 131 taxa and its initial goal was a sylvetum, a forest experiment for timber. Its current goal is the enrichment with metropolitan threatened flora.

  there. It owns 47 taxa (previously 71) with 330 different provenances (previously 339). Their initial objective was to find substitutes for Picea abies (destroyed by Dendrochtonus micans) and build windbreaks to shelter the summer pastures. sainte-anastasie arboretum This arboretum is located in Cantal department, Massif Central, and its area is 5.7 ha. It was established in 1969 by the National Institute for Agronomic Research (INRA). Its elevation is 1300 m above sea level under mountain climate with oceanic influence, on silt under volcanic soil. Its average rainfall is 980 mm per year with extreme temperatures from -30° to 30° C. > FIGURE 7 Pinus sibirica, Col des Trois Soeurs Arboretum It owns 39 taxa (previously 44) with 118 different provenances (previously 130). The initial objective was the same as the Col des Trois Soeurs Arboretum. roumare arboretum -forêt verte It is located in Seine-Maritime department, North-West of France and it consists of 3 sites in 2 peri-urban national forests over 15 ha. It was established in 1975 by the National Institute for Agronomic Research (INRA). Its elevation is from 100 to 140 m above sea level under oceanic climate, on silt on flint clay. Its average rainfall is 800 mm per year with extreme temperatures of -17° to 38 ° C. It owns 93 taxa (previously 101) with 249 different provenances (previously 253). The initial objective was to find air pollution resistant trees and shrubs. There is an additional objective since 2010 because 1 of the 3 sites is now open to the public. This network includes five public institutions (INRA, National Museum of Natural History-MNHN, Orsay and Grenoble Universities and ONF) who decided to create a public arboreta multipartner network). It includes 15 arboreta as the 6 ONF arboreta of scientific interest. Its goal is to enrich the different arboreta according to their purposes. All those taxa are introduced in the French database in order to allow researchers to work on allochtonous species. also the support of different research projects, managed by a special committee (animation of the network -21 people involved-technical support, annual coordination meeting, steering committee) with clearly specified objectives per arboretum, involvement in transversal projects (RMT-AForce), supervised internships (annual results of each arboretum, timber quality, invasive plants…) and communication (posters, conferences and other events).

  lations have attracted the attention of researchers, conservation practitioners and horticulturists in recent years, to conserve remaining genetic diversity in the wild and in ex situ collections. Inspired by this shared concern, since 2010 a highly interdisciplinary and international research group represented by partners from Europe, the Caucasus and East Asia have been participating in the development and implementation of Project Zelkova -an integrated conservation action plan for all the species in the genus (zelkova.ch). an overview of the key research findings gathered and pilot conservation activities initiated over the past five years, with a focus on the two Mediterranean species. As with other initiatives in the framework of the Global Trees Campaign (globaltrees.org) dedicated to saving the world's most threatened woody plants, it highlights the collaborative, multidisciplinary nature of the conservation efforts needed, to secure the values and benefits provided by rare, relict species for future generations.

Introduction

  Zelkova sicula -one of a kindFossil discoveries attributed to the genus, dating back more than 50 million years, give proof of the once circumboreal occurrence of the genus (Tanai

  Photo credit : left : Collection of Zelkova abelicea seeds, Kedros, Crete, Gregor Kozlowski ; right : Introduction of Zelkova sicula saplings, Bosco Ficuzza, Sicily, Giuseppe Garfì

  populations cover an area of occupancy of less than one hectare and consist of a few hundred small trees each. Occurring between 320 and 520m above sea level on the north-eastern slopes of the Iblei mountains (south-eastern Sicily), the two populations are found in open forest commu-

  development of protocols for in vitro and in vivo vegetative multiplication based on the expertise of researchers from the National Research Council, Italy and the Conservatoire Botanique National de Brest, France, is a further major step towards effective ex and in situ conservation. Indeed, the limited intra-specific variability in the species is facilitating the establishment of genetically representative conservation collections. Likewise, the possibility to generate plants without affecting the wild populations has opened a new, important perspective for in situ reinforcement programmes and introduction of the species to other ecosystems.

  for site selection are based on palaeo-ecological data including Follieri et al. (1986) and De Paola et al. (1997) and observations of specimens grown under different ex situ conditions. The latter have confirmed the potential of Z.

  ) are rare and encountered especially in the Levka Ori mountains. To date, only fully developed trees have been observed to flower and produce

  in situ ConSeRvATIon ChALLenGeS Conventional approaches to protection and management, including methods to limit or completely prevent livestock grazing and browsing by means of fencing, should comprise the entire range of the genetic diversity of the species. Such measures require to be developed in close collaboration with shepherds and other local stakeholders (e.g. local administration, municipalities, national park administration), and accompanied by long-term scientific surveys to monitor progress and allow adaptive management. onGoInG ConSeRvATIon ACTIon Based on the thorough research work undertaken in recent years, an international and interdisciplinary conservation programme for Z. abelicea has been initiated. The implementation of the project is assumed by the Mediterranean Agronomic Institute of Chania (MAICh) in collaboration with the four Forest Directorates of Crete (Chania, Rethymno, Heraklio, Lassithi). International collaboration and scientific support are assured by researchers and conservationists from the Universities of Fribourg (Switzerland) and Athens (Greece), Botanic Gardens Conservation International (BGCI, United Kingdom) and the Institute of Biosciences and BioResources of the National Research Council in Palermo (Sicily, Italy). Ex situ conservation efforts are progressing with seed stored in the seed bank of MAICh, capitalising also on studies carried out on germination requirements of the species since 2000

  sentative ex situ collections (field as well as seed bank collections) are being established using seed and vegetative material sampled from all mountain regions. The experiences gained from the successful propagation of Z. sicula are of particular value for ex situ conservation of the genetically diverse Z. abelicea populations in which fruiting has not been observed to date (e.g. Thripti). In addition, selected pilot plots have been fenced throughout Crete and are regularly monitored by the team of MAICh as well as by the researchers and students of the University of Fribourg. Within the fenced plots, Z. abelicea dwarfed shrubs have responded immediately to the removal of the browsing pressure by producing new shoots up to 90 cm in length after one year of exclusion of browsing only. Moreover, a range of local and international campaigns and public outreach events have been realized, including scientific seminars, conferences and exhibitions, accompanied by a series of engaging public outreach materials.

  and rarity of Z. sicula and Z. abelicea provide an ideal context to practise integrated conservation action and serve as a model for safeguarding other threatened species as pursued by the Global Trees Campaign. While the exclusion of grazing pressure such as through fencing is the most pragmatic measure for immediate protection in the wild, long-term in situ conservation Conclusions efforts need to be implemented in close collaboration with local stakeholders and anchored in national legislation and policy. Systematic scientific evaluations to monitor progress and allow adaptive management will in turn inform the nature of population reinforcement programmes and options for potential introduction to other, analogous environments in situations where the original habitat has been lost, or no longer provides a viable option for the species' survival. This is especially crucial for Z. sicula, known from only two locations. The first attempt to establish three new populations will be carried out at elevations above 1000 m in the northern, mountainous ranges of Sicily in 2016. As elsewhere in the world, ex situ conservation of Zelkova spp. faces the challenge of ensuring genetically representative collections, preferably in the countries of the species' natural distribution, where current ex situ holdings are still largely inadequate. The complexity of capturing the whole range of a species' genetic variation for ex situ conservation is well-illustrated by the distinct genetic diversity of Z. abelicea found in each of its four main areas of occurrence. While the remoteness and inaccessibility of some of the last remaining natural Zelkova populations prevent the broader public from appreciating their grandeur in the wild, ex situ collections at botanic gardens and associated scientific institutions, play a critical role in enhancing environmental awareness and education. Linking reports of fossil finds with their extant relatives and new population discoveries, relict plants in general, can provide compelling stories to reach out to the wider society. Relict species from ancient times not only function as storehouses of information of the Earth's transformations over millions of years but also deliver a diverse range of ecosystem services. Though ultimately a matter of societal choice, their conservation therefore presents a vital element in the development of future ecosystem management approaches, especially in a period of unprecedented, rapid global change. The conservation challenges of the species in the genus Zelkova have attracted the attention of researchers, conservation practitioners and horticulturalists in a joint endeavour to secure the remaining genetic diversity in the genus for future generations. Since 2010, this shared concern has brought together a highly interdisciplinary and international research group comprising of partners from Europe, the Caucasus and East Asia, to develop and implement Project Zelkova -an integrated conservation action plan for all the species in the genus (Kozlowski & Gratzfeld, 2013). Such multidisciplinary teams of researchers and conservation practitioners are essential to successfully conduct largescale, complex initiatives that offer sustained management solutions and resonate with stakeholders (Ostrom, 2009; van Riper III et al., 2012). Project Zelkova has had a unique ability to bring international partners together, mobilise financial resources, pool the collective expertise and encourage local stakeholders to participate in conservation actions. By recognising that we live in a rapidly changing environment, and encouraging interdisciplinary science and action, this initiative offers a valuable model for replication in other threatened trees initiatives.

  are a few examples. Most importantly, a more coordinated global effort is needed to fill knowledge gaps, share information, and build conservation capacity in biodiversity hotspots to prevent the loss of tree species. It is important to continue the dialog within the European botanical garden community on developing North/South partnerships, sharing knowledge, capacity building in gardens (especially in biodiversity hotspots), strengthening support for the Global Strategy for Plant Conservation, and forging networks and partnerships to work towards global tree conservation goals. Outcomes of these discussions are geared at 1) the alignment and focus of conservation objectives and strategies for the European garden community, 2) the identification of collaboration opportunities to catalyse conservation action, and 3) the identification of model successful conservation partnerships and network building examples. Results of interviews and discussions have been published in Oryx, 2015, 49(3), 416-424. Here the authors present adapted and abbreviated highlights.

  storing perennial stream flow, cleaning ground water & supporting biodiversity.NO SINGLE GARDEN CAN PROTECT ALL OF THE >9,600 THREATENED TREE SPECIES. GARDENS MAy ONLy HAVE SUFFICIENT RESOURCES TO INVEST IN THE CONSERVATION OF A FEW OR ONLy ONE TARGET SPECIES AND A CAREFUL PROCESS FOR PRIORITIzATION SHOULD TAKE PLACE. THE FOLLOWING CRITERIA, thE Eight Es, CAN BE USED FOR PRIORITIzING TREE SPECIES FOR Ex situ CONSERVATION:EUROGARDVII PARIS 5. emblematic (Maunder et al., 2004). Promoting charismatic, flagship species for conservation purposes can be powerful tool to prevent extinction (e.g.

7.

  expert opinion(Cavender et al., 2015). Formal threat assessments such as the IUCN Red List require extensive & time-consuming data gathering & can take months, even years, to publish. When conservation measures are needed urgently, knowledgeable tree experts should push for action, & gardens should consult these experts to gather the necessary information to prioritize immediate conservation action.

  Photo credit : Well curated, genetically diverse collections of many wild origin tree accessions is a priority step to ensuring that living collections contribute to collective conservation efforts of trees, The Morton Arboretum

1.

  evolve the garden mission & curation of collections focus the garden mission and ensure that tree conservation is an explicitly stated component of the institutional mission. Align the institutional strategic plan, including well-developed & measurable conservation goals, with the targets & timeline of the Global Strategy for Plant Conservation. Make conservation a focus not only of living collections but also of databases, propagation strategies, education, interpretation & fundraising efforts. manage collections for conservation value. Advance the collection mentality from one of 'stamp collecting' to collecting for conservation purposes (i.e. many wild-collected, well-curated, genetically diverse individuals).Think beyond the collection towards an integrated conservation management strategy that includes reintroduction and in situ habitat protection, leading to recovery of healthy tree populations. Develop seed bank collections when viable. Prioritize threatened exceptional tree species (i.e. those that cannot be stored in a seed bank by using conventional methods) for living conservation collections. Be pragmatic & realistic in scope when developing conservation collection priorities. Replicate conservation collections (i.e. share accessions) across institutions as an insurance policy against natural disasters, disease & institutional closures. To ensure the long-term preservation of genetic diversity of ex situ conservation collections, propagate genetically valuable accessions, maintain an optimized age distribution & administer a strategic breeding programme. Maintain detailed records of living collections & share collections data through open-access databases. Collect for tree conservation. When designing collecting strategies, maximize the number of wild-collected accessions & maternal lines from across the range of the species. Collect threatened trees opportunistically, keeping in mind the population genetic factors that influence collection quality. Ensure rigorous provenance documentation for every accession at the time of collection. 2. improve coordination between gardens use existing networks. Support Botanic Gardens Conservation International (bgci.org), the Global Trees Campaign (globaltrees.org) and ArbNet (arbnet.org) as mechanisms for unifying the garden community and building the global network. Establish or join a hub of conservation action, in which one organization or consortium takes responsibility for coordinating the conservation activities of a particular taxonomic group or geographical region. Lobby the Parties to CITES and the Convention on Biological Diversity to consider an exemption for non-profit gardens to export threatened tree species strictly for conservation & research purposes. establish new relationships. Initiate collaborations with gardens locally & globally to streamline conservation efforts, share ideas and resources, and exchange threatened plant material. Embrace opportunities to recognize & acknowledge colleagues and publicize collaborative efforts. Improve communication. Join the conservation conversation by participating in a variety of communication channels, including social media, attending conferences and subscribing to professional organizations.

  . Learn from other organizational models, such as the American Zoological Association & the National Institute for Health, both of which have an explicit, unified purpose & manage centralized, well-organized, open-access databases of biological information.

3.

  empower smaller gardens to conserve trees what any garden can do. Prioritize seed sourced from wild populations & ensure thorough documentation of collections. Collaborate with leading gardens by volunteering land to grow threatened tree species (especially valuable when smaller gardens are in ecologically unique, valuable or threatened habitats). Leverage the expertise, resources & germplasm already available from leading gardens to support tree conservation programmes. Emphasize conservation to the public through education & interpretation. Act as local liaisons to facilitate collecting trips, monitor local threatened tree populations & support citizen science programmes. how leading gardens can help. Develop complementary tree conservation programmes with smaller or less well-resourced gardens. Coordinate & facilitate conservation between many different institutions to streamline efforts. Recruit & support land owners of all types (e.g. city councils, universities, religious organizations, golf courses, cemeteries, private estates) to participate in tree conservation on their property. Build capacity for gardens in biodiversity hotspots through institutional partnering & developing models of conservation action that other gardens can adopt. Lobby for in situ conservation initiatives & habitat protection in areas of high biodiversity but that have low capacity for protecting threatened trees. 4. advance information technology & close gaps in knowledge Collaborate & share information. Strengthen ties with academia to enhance scientific rigour in tree research, improve access to scientific facilities & increase cross-disciplinary funding opportunities. Participate in researcher exchanges between institutions to share knowledge. Publicize research & conservation project results (both successes & failures) in traditional (e.g. peer-reviewed journals, conference proceedings) & non-traditional (e.g. social media, blogs, popular science articles, newsletters, podcasts) media channels. prioritize conservation-focused tree science research. Include funds for comparative genetic analysis of ex situ & in situ tree populations when applying for grant funding. Study living collections of threatened species to improve understanding of basic biology, reproduction, growth & disease resistance. Increase research on seed banks, cryopreservation, tissue culture, & micropropagation techniques for exceptional tree species, to improve efficiency & cost-effectiveness. Increase research on tree biology, taxonomy, phylogeny & reproductive ecology. Develop horticultural & propagation protocols for exceptional species. Create tree-specific conservation models & guidelines. Develop scientifically informed models, based on specific life history traits, reproductive biology & distribution, for a range of tree taxa to predict the minimum necessary size for an ex situ living collection for conservation purposes. Develop standard protocols for maintaining & curating ex situ conservation collections of trees. Develop an industry-wide process for sharing collections information, including living trees, herbarium specimen data & genetic diversity data.

2
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  Since its creation, priority actions have been carried out over critically endangered species such as the Reunion Island's Ruizia cordata, Madeira's Normania triphylla, Sicily's Zelkova sicula and Mauritius Cylindrocline lorencei.Thanks to support of the Critical Ecosystem Partnership Fund (CEPF), the CBNB works in Haïti since 2013 with the Mare Rouge Pine Forest farmer's association (OPDFM) to preserve and valuate the flora of this protected area, in the south-east Mountains, close to the Dominican Republic's border. Haiti is one of the world's most deforested countries with less than 3% of its forest speared, the Mare Rouge Pine Forest being one of the only significant remaining ones in the country. This unique and threatened ecosystem shelters a large set of endemic species, including the extremely rare Ekman's Juniper tree (Juniperus gracilior var. ekmanii). When this program began, the species was known from a unique site and a single aging tree. Thanks to the awareness of local people, two additional sites harbouring one and five other more recently. But since this species doesn't breed, a germplasm culture program has been initiated in partnership with the specialised Vegenov laboratory, with the aim of repatriating young plants and organising a reintroduction program with local partners. The first steps (disinfection and in vitro cultivation) were successfully achieved, with however some initial rooting challenges. In addition to safeguarding this Haiti's natural heritage with this high conservation value species, this program involves further shares such as increasing botanical knowledge, implementing a local endemic plants botanical garden, training and awareness rising. This program has received logistic support from HELVETAS-Haiti. Parmi les pays des Caraïbes, Haïti est certainement l'un des pays les plus déforestés, ayant perdu en quelques décennies la majorité de ses forêts. Aujourd'hui on considère que moins de 3% du territoire haïtien est couvert de forêts, alors qu'en 1923 sa couverture forestière était d'environ 60%. Cette déforestation a entrainé des phénomènes d'érosion majeure avec pour conséquence des catastrophes (inondations) régulières et un appauvrissement général des populations locales. Par ailleurs, cette réduction drastique des habitats risque de faire disparaitre un bon nombre d'espèces endémiques de ce hotspot inestimable. Parmi les espèces végétales menacées d'Haïti figure Juniperus gracilior Pilg. var. ekmanii (Florin) R.P. Adams, arbre emblématique au bord de l'extinction totale car il ne subsistait, au début du projet, qu'un seul exemplaire âgé dans la montagne de La Selle. Si rien n'est entrepris rapidement, cette espèce emblématique, mais aussi d'autres espèces patrimoniales peuvent disparaitre à tout jamais, privant ainsi Haïti et les populations locales de ce patrimoine unique. Le genévrier d'Ekman n'est connu en Haïti que dans la Forêt des Pins (partie Ouest, appelée « Unité 2 »), aire protégée de 16 000 ha, aujourd'hui Parc La Forêt des Pins se situe dans le Massif de la Selle qui fait partie du corridor prioritaire « Corridor binational du Massif de la Selle-Jaragua-Bahoruco-Enriquillo », à cheval sur Haïti et la République Dominicaine. Ce corridor héberge un habitat particulier à savoir les forêts subtropicales de montagne à majorité de Pinus occidentalis Sw. (espèce endémique d'Hispaniola), mais aussi de forêts de feuillus (appelés « raks » en créole haïtien) et hébergeant une biodiversité élevée. C'est, à Haïti, l'un des derniers espaces hébergeant des forêts naturelles abritant des espèces patrimoniales et endémiques comme le genévrier d'Ekman. Aujourd'hui protégée, la Forêt des Pins a fait l'objet par le passé d'une exploitation forestière. Les menaces actuelles sont les incendies et le prélèvement de « bois gras », partie basse des pins accumulant une grande quantité de résine et servant d'allume-feux. Des opérations de reboisement sur de grandes échelles sont réalisées annuellement par l'Organisation Paysanne De la Forêt des pins-Marne rouge (OPDFM), le Ministère de l'Agriculture, des Ressources Naturelles et du Développement Rural (MARND) et la coopération suisse par le biais de la HELVETAS Haïti.
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FRANCE

  These biological resources are managed by various stakeholders within the network; they may be categorized according to their main objectives. For the conservation of plants or wild species, the main networks are the Association des Parcs Botaniques de France (APBF), the association des Jardins Botaniques de France et des pays francophones (JBF), the Conservatoire français des Collections Végétales Spécialisées (CCVS), the Comité des Parcs et Jardins de France (CPJF), the Fédération des Conservatoires Botaniques Nationaux (FCBN), the Groupe d'étude de l'arbre (GEA) and Tela Botanica (Tela). For landscape and ornamental horticulture, the main stakeholders are the nursery owners and landscape gardeners brought together within the Fédération Nationale des Producteurs Horticulteurs Pépiniéristes (FNPHP), the Association des Pépiniéristes Collectionneurs (ASPECO) and the Fédération française du Paysage (FFP). We can also mention the "Green spaces, nature and landscapes" working group of the Association des Ingénieurs Territoriaux de France (AITF), the Plante et Cité technical institutes and the Institut Technique de l'Horticulture (ASTREDHOR). Finally, the network brings together all tree collections with forestry objectives, including comparative arboretums, provenance tests, progeny tests and clonal trials, seed orchards and ex situ conservation collections.

  Photo credit : Forest in winter, Caneiret arboretum, C. Ducatillion, INRA, PACA, France

  actors and current devicesThe network initially comprised the following stakeholders: the French national institute for agricultural research (INRA), the national natural history museum (MNHN), the Ecole nationale du génie rural des eaux et forêts (ENGREF -national water and forestry engineering school), the national forestry commission (ONF) and Paris XI University (UPS), later followed by Joseph Fourier University (UJF). The aim of the partnership was to:• provide mutual support for the scientific and/or educational promotion of the woody collections in the network,• set up a coordinated renewal and enhancement program. The arboretums concerned were the following: • the national Barres arboretum at Nogent sur Vernisson (45), managed by the ENGREF • the arboretums at Pézanin (71), La Jonchère (87) and Cardeilhac (31), managed by the ONF • the forest gardens at Esterel (83) created by INRA and managed by the ONF arboretums at Roumare (76), Col des trois soeurs (48), Born (48) and Ste Anastasie (15), managed by INRA and the ONF • the arboretums at Amance (54) and Villa Thuret d'Antibes (06) managed by INRA • the Chèvreloup (78) arboretum managed by the MNHN • the botanical garden on the Launay estate in Orsay (91), managed by Paris-Sud University These different sites are home to arboretums whose richness varies depending on their status and location, ranging from several thousand taxa (2,600 at the Barres arboretum, 2,700 at Chèvreloup, 1,200 at Villa Thuret) to several dozen (47 at Col des trois soeurs), with the dominance of conifers that withstand lower temperatures in high-altitude areas or species (angiosperms and conifers) that withstand drought and heatwaves in the south of France.

  INRA has two networks: the comparative plant network (PlantaComp) and the network of arboretums that includes botanical gardens, collection arboretums and comparative forestry arboretums. The national public arboretum network has been updated with the inclusion of the Lautaret arboretum managed by Joseph Fourier University at Grenoble. The main sites are shown with their summary characteristics on figure 1. They include: • Historical arboretums having played an important role in the introduction of exotic species: Villa Thuret (1857), Les Barres (1870), Amance (1900) and Chèvreloup (1927), • More recent forestry arboretums (from the 1960-70s) set up to test the tol-erance of trees to extreme cold conditions (Col des trois soeurs in the Massif Central), drought (Caneiret in the Esterel), altitude (Col du Lautaret in the Alps), and pollution (Roumare-Forêt Vert in Normandy) These are forest gardens made up of comparative plots of several dozen trees of the same species and same origin. "Tree line" species were planted in the Le Lautaret arboretum at 2,100 m altitude. database The fields in the database were defined together and integrated in the Pl@nt-Net collaborative platform. For its development and data transfer, INRA benefited for support from the UMR AMAP research unit 1 . Today, INRA and the ONF use this collaborative database, which contains inventory data and dendrological data for several thousand taxa distributed across French territory. The updating of the INRA/ONF forest arboretum inventories is currently in progress.

  ONF now account for the highest number of systems and biological resources and work closely together. The ONF manages the six scientific arboretums set up by INRA. The French public arboretum network was involved in the national QDiv 2 project from 2006 to 2009, then, in the ACCAF Perpheclim 3 metaprogramme;

  in 2004, the main partner institutions of the public arboretum network have all upheld their membership, although there have been changes to the number of arboretums. However, the partnership has not been formally renewed, pending a legal formula adapted to the current context. It is now a question of reorganizing the operating conditions and network coordination. Concerning the joint database, the first attempt failed due to unforeseen institutional changes but most of the data has been saved and integrated in the Pl@ntNet collaborative platform under Data Manager; INRA and the ONF have been using this to pool resources since 2014. It has been opened to other partners to conduct a national inventory. To this end, each partner will be required to proceed with an inventory of their trees and taxa and to record their data on Pl@ntNet or send it to INRA for recording and pooling. The information will thus be collected and possibly compared, analyzed, published or used in joint programs. The main concerns at the current time are providing observation data on various issues related to phenology or invasive species, and identifying species likely to fulfil new requirements for assisted migration of species or for production, against the background of predicted climate change. Finally, one of the initial goals -coordinated renewal and enhancement -is still a priority, especially in the context of national reflection on acclimatization headed by INRA. A French national public arboretum network was founded in 2004. It now brings together the three main institutions in charge of tree heritage: the national institute for agricultural research (INRA), the national natural history museum (MNHN) and the French forestry commission (ONF). Around fifteen arboretums are covered by this partnership. They are characterised by a typology according to the composition of their collections and their main activities. These arboretums are home to some rich dendrological collections and and Mediterranean). The inventory data from them main ONF and INRA sites has already been collected and pooled in a collaborative database under Pl@ntNet Data Manager. The network has enabled the participation of several arboretums in 1) national scientific programs concerning phenology and climatic changes (QDiv, Perpheclim, Observatoire des saisons) and invasive species, 2) national and European events with an educational objective. Today the network has evolved in line with the emergence of new requirements: it now has to formalize its operating procedures to develop resources and bring in other systems, in new programs linked to climate change.

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

DéFINIR COMME UN GROUPEMENT THéMATIQUE DE PLANTES AYANT UNE VOCATION PARTICULIèRE : SCIENTIFIQUE, PéDAGOGIQUE, CULTURELLE, ESTHéTIQUE, DE CONSERVATION OU SERVANT DE RéSERVES POUR

  

L'ENSEIGNEMENT OU LES ExPOSITIONS.

  which of your plants have a CITES and/or IUCN listing, as well as any names not accepted as the currently correct name against The Plant List as the default authority for currently correct names. Names not verifiable by The Plant List are rejected and therefore possibly incorrect.

. A simple approach that will provide much insight is to use the facility of BGCI's Plant Search database. By uploading the names of the plants in the plant collection, these data are now checked against relevant databases such as The Plant List, the CITES -, and IUCN Red List databases. In return BGCI emails back lists that show

THE NAGOYA PROTOCOL ON ACCESS AND BENEFIT SHARING UNDER THE CONVENTION ON BIOLOGICAL DIVERSITY (NAGOYA PROTOCOL) ENTERED INTO FORCE ON 12 OCTOBER 2014
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	EUROGARD VII
	PARIS
	botanic gardens and AbS
	• Williams China
	• Sharrock Suzanne
	• At the final stage of development of a product in the EU
	Competent authorities in each Member State will carry out checks on user
	compliance (Article 9) which will include spot checks and Member States

will introduce penalties for non-compliance. The Regulations encourage the development of sectoral codes, best practices and model contractual clauses, and will be implemented through further guidance that is currently being developed.

ACCESS AND

worldwide ACCESS AND BENEFIT SHARING NAGOYA PROTOCOL TOOLKIT BEST PRACTICE BOTANIC GARDEN MANAGEMENT

  Kew has been proactive in ensuring that it works closely with partners to ensure plants are collected legally, according to national law, and that research taking place at Kew is in line with national and international legislation and conservation priorities, both in the UK and in the countries where it works.

	EUROGARD VII PARIS	IMPLEMENTING THE NAGOYA PROTOCOL: DEVELOPING A TOOLKIT FOR YOUR BOTANIC GARDEN •	> Keywords
	01.		
	• Williams China	fungal discovery, identification and naming. As a botanic garden it is open to
	• Sharrock Suzanne	the public, with over 1.7 million visitors a year, and employs approximate-
		ly 700 staff in science and horticulture. It was designated a UNESCO World
		Kew's Collections in Numbers	
		Herbarium (7.5 M) & Fungarium (1.25 M)	
		Living collections (+30,000 species)	
		Millennium Seed Bank (+30,000 species; c. 2 billion seeds)	
		DNA and tissue bank (+42,000 accessions)	
		DNA C-value (+7,000 species)	
		Slide collections (+100,000 slides)	
		Library (> 750,000 volumes), archives (250,000), artwork (> 175,000), paintings, prints and drawings
		Over 300 international scientists visit each year	

Heritage Site in 2003. Kew is a non-departmental public body, part funded by the UK Department for the Environment and Rural Affairs (Defra) and is answerable to a Board of Trustees (Kew's Science Strategy). Kew holds nineteen major collections including preserved plant and fungal collections (the Herbarium), living material (The Seed Bank and Living Plant collections) and extensive visual reference collections (library, art and archives, as well as on-line resources including databases). Kew has an active fieldwork collecting programme, with scientists going on more than 60 fieldwork trips each year, bringing back thousands of new specimens. Kew's work involves an extensive international network of overseas partners -over 400 collaborating institutes worldwide in over 110 countries. In 1992, with negotiations of the Rio Convention taking place, Kew saw that action was required to maintain the trust of partners to continue to develop its collections and research. In consultation with staff and Trustees Kew's first 'benefit-sharing' policy was introduced, outlining Kew's commitment to sharing benefits with countries of origin. Since then Kew has been active in following the development of the Convention on Biological Diversity (CBD) and working to develop a policy in ABS and streamline this with other botanical research institutes in the UK and worldwide. In 1994, a CBD Officer post was established, and a CBD Unit created. Between 1997 and 2000 Kew coordinated a UK Department for International Development (DFID) funded project involving 28 botanical institutions from 21 countries, to develop best practice ABS guidelines for botanical institutions. The resulting 'Principles on Access to Genetic Resources and Benefit-Sharing' (www.bgci.org/policy/abs_principles/) cover best practice in acquisition, curation, use and the supply of material, and associated benefit-sharing. The Principles have been endorsed by over 25 botanical institutions worldwide and were used to form the basis of Kew's current ABS policy. This approach is the basis of the way Kew works in this area today. The Principles and Kew's own ABS Policy (including model agreements) have been influential. They have been widely cited by the CBD Secretariat, the EU and by the UK Department for Food and Rural Affairs (Defra) as examples of best practice and have influenced the development of the CBD's More than 60 overseas plant collecting trips annually Exchange over 60,000 herbarium specimens and 10,000 live plants and seeds each year Working with 400 collaborating institutes In over 110 countries

lar the introduction of the EU Regulations, the level of awareness of ABS issues amongst botanic gardens, especially in the EU, has increased significantly. However, there is still a need for further capacity building and training in this area. The ABS learning mod- ules discussed here are being seen as a useful tool to help guide the development of botanic garden policies on ABS. Botanic gar- dens are clearly keen to comply with the NP, but lack of capacity can be an issue especially for smaller gardens. Botanic gardens welcome simple step by step guidance that helps them navigate different policy areas, and for smaller more local gardens this guidance needs to be simple to follow and in a local language. BGCI is continually looking for opportunities to work with the bo- tanic gardens community to build capacity in this area. While the focus within Europe tends to be on access issues, there is a need to demonstrate and document best practice in ben- efit sharing as well. Further work is planned in this area and BGCI will be looking to develop practical case studies, models and ex- amples to continue to support botanic garden implementation. ACCESS AND BENEFIT SHARING NAGOYA PROTOCOL TOOLKIT BEST PRACTICE BOTANIC GARDEN MANAGEMENT
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	DEVELOPING A TOOLKIT FOR YOUR BOTANIC GARDEN	
	•	
	• Williams China	
	• Sharrock Suzanne	
	La WFO sera un compendium libre d'accès des espèces de plantes du
	monde entier, basé sur le Web. Elle sera un projet international, collaboratif,
	construit à partir des flores publiées et des connaissances existantes, des
	check-lists et des révisions, mais requerra aussi des collectes et l'acquisition
	de nouvelles informations sur des groupes de plantes peu connues et des
	plantes venant de régions inexplorées.	

Résumé

Un inventaire complet du monde végétal est vital pour que de nombreuses espèces menacées soient protégées et que leur potentiel soit réalisé avant que ces espèces, et les possibilités qu'elles offrent, ne disparaissent. En 2010, la Stratégie Mondiale pour la Conservation des Plantes, SMCP (Global Strategy for Plant Conservation, GSPC) de la Convention sur la Diversité Biologique des Nations Unies désignait comme son premier objectif (Objectif 1) le besoin d'avoir « Une flore en ligne de toutes les plantes connues ». Avec cette idée derrière la tête, en janvier 2012 à St Louis, Missouri, USA, les représentants de quatre institutions : le Missouri Botanical Garden, le New York Botanical Garden, le Royal Botanic Garden Edinburgh, et le Royal Botanic Gardens, Kew -tous membres du Global Partnership for Plant Conservation (GPPC) -prirent l'initiative de se rencontrer et de discuter des moyens permettant d'atteindre cet objectif 1 de la SMCP à l'échéance de 2020. La réunion a abouti à la proposition d'une esquisse de l'étendue et du contenu d'une Flore du Monde en Ligne (World Flora Online, WFO), ainsi qu'à la décision de créer un consortium international d'institutions et d'organisations afin de collaborer à sa réalisation. Le projet de WFO a par la suite été lancé en Inde, à l'occasion d'un événement qui s'est tenu pendant la 11 ème Conférence des Parties à la Convention (COP) sur la Diversité Biologique en octobre 2012, pendant laquelle la COP adopta par ailleurs cette initiative de la WFO. En janvier 2013, un Protocole d'Accord (Memorandum of Understanding) fut proposé à des signatures. A la fin juillet 2014, 34 institutions ont signé ce Protocole d'Accord. Une série d'autres institutions et organisations dans le monde entier est également invité à participer au Consortium de la WFO. Le projet représente une étape décisive vers un service fournissant des informations globales consolidées sur la flore du monde.

ON ESTIME QU'

IL ExISTE SUR TERRE 400'000 ESPèCES DE PLANTES VASCULAIRES, DONT 10% RESTENT ENCORE à DéCOUVRIR. CES PLANTES, TANT CONNUES QU'INCONNUES, PEUVENT DéTENIR LES RéPONSES à DE NOMBREUx PROBLèMES DE SANTé, SOCIAUx, ENVIRONNEMENTAUx ET éCONOMIQUES DANS LE MONDE.

  

  The Plant List indique le niveau de confiance relatif à l'exactitude du statut du nom ; les évaluations de confiance sont basées principalement sur la nature et l'intégrité taxonomique de la source de données (Paton 2013).

		> Mots-clefs	BIODIVERSITé TAxONOMIE
		CONSERVATION FLORE DU MONDE
		Un inventaire du monde végétal
		On estime à 400'000 le nombre d'espèces de plantes vasculaires sur Terre,
	• Wyse Jackson	dont environ 10 à 20% de celles-ci sont encore à découvrir (Joppa et al. 2011).
	Peter	Ces plantes, connues ou inconnues, peuvent répondre à certaines questions
		Le projet de WFO a par la suite été lancé en Inde, à l'occasion d'un événe-
		ment qui s'est tenu pendant la 11 ème Conférence des Parties à la Convention
		(COP) sur la Diversité Biologique en octobre 2012, pendant laquelle la COP

posées par les problèmes de santé, sociaux et économiques du monde. Un inventaire complet du vivant est vital si l'on veut pouvoir bénéficier de leur potentiel complet avant que de nombreuses espèces, et les possibilités qu'elles offrent, ne disparaissent. C'est en effet en connaissant et en nommant les plantes que des programmes de conservation qui leur sont destinés peuvent être élaborés. La Stratégie Mondiale pour la Conservation des Plantes (SMCP) de 2002 avait comme objectif premier l'établissement d'une liste de toutes les espèces connues. Grâce à une collaboration entre les institutions mondiales ayant constitué les plus importantes bases de données de noms de taxons, et notamment grâce au travail du Jardin botanique de Kew et du Jardin botanique du Missouri, cette liste a vu le jour en 2010 . Elle a été mise à jour en septembre 2013 dans une version 1.1. The Plant List (www.theplantlist.org) est une liste de travail de toutes les espèces végétales connues . Elle vise à être globale pour les espèces de plantes vasculaires (plantes à fleurs, conifères, fougères et de leurs alliés) et des bryophytes (mousses et hépatiques). Pour chaque nom au niveau de l'espèce, les informations comprennent le ou les auteur(s) du nom, le lieu de publication de l'article, et un statut du nom en accepté, synonyme ou non-résolu dans son utilisation taxonomique actuelle. Pour chaque nom inclus, chaque fois que c'est possible, des liens sont également fournis sur l'enregistrement d'une base de données en ligne, sur l'entrée correspondante dans IPNI, et sur la source d'information sur ce taxon. Pour chaque enregistrement de nom, Le projet World Flora Online (WFO) a été créé en réponse à l'objectif 1 de la Stratégie Mondiale pour la Conservation des Plantes (SMCP) dans sa version actualisée de 2010 (Convention sur la diversité biologique. Conférence des parties 2010; Convention on Biological Diversity 2012). En janvier 2012 à St Louis, Missouri, USA, les représentants de quatre institutions : le Missouri Botanical Garden, le New York Botanical Garden, le Royal Botanic Garden Edinburgh, et le Royal Botanic Gardens, Kew -tous membres du Global Partnership for Plant Conservation (GPPC) -prirent l'initiative de se rencontrer et de discuter des moyens permettant d'atteindre cet objectif 1 de la SMCP à l'échéance de 2020. La réunion a abouti à la proposition d'une esquisse de l'étendue et du contenu d'une Flore du Monde en Ligne (World Flora Online, WFO), ainsi qu'à la décision de créer un consortium international d'institutions et d'organisations afin de collaborer à sa réalisation. adopta par ailleurs cette initiative de la WFO.

Les termes et les justifications techniques pour le but 1 suggèrent que la flore devrait inclure les noms acceptés et une synonymie complète, en con-

Secrétariat de la Convention sur la diversité biologique, 2002
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largement accessible des espèces végétales connues constituant un pas vers une flore mondiale complète " (Convention on Biological Diversity 2012). De nouvelles connaissances devraient également être incorporées dès qu'elles seront disponibles. Le projet est basé sur l'observation que de nombreuses institutions mettent en oeuvre des projets de flore numériques au niveau national, et qu'il serait intéressant de réunir ces informations en un seul point afin d'en faciliter la consultation et la synthèse. La WFO devrait devenir sur internet la ressource fondamentale et vérifiée, documentant toutes les plantes connues dans le monde. Elle offrira des capacités de recherche sur des informations vérifiées ainsi que de nouvelles données, et établira des liens avec les espèces d'autres bases de données et catalogues existants. La WFO couvre l'ensemble du monde végétal en partant des bryophytes jusqu'au angiospermes. Elle sera libre d'accès sur internet. En échange de l'attribution et de l'implication dans le projet, le Consortium de la WFO demande que les organisations contribuent en : • déterminant les noms des espèces acceptées, et les synonymes de chaque nom accepté • identifiant les sources et fournissant des traitements précis de chaque espèce provenant à la fois de flores et de monographies Comme on l'a vu plus haut, le projet est basé sur une liste préliminaire de toutes les espèces végétales connues, qui est disponible sur le site internet The Plant List (www.theplantlist.org), constituant le référentiel taxonomique auquel les descriptions d'espèces et d'autres informations spécifiques doivent être rattachées. Cependant, The Plant List étant une liste statique, celle-ci ne suffit pas à représenter l'évolution des concepts taxonomiques au fur et à mesure que les groupes de recherche de par le monde les établissent. Aussi il est apparu assez rapidement que le référentiel taxonomique de la WFO devait devenir un outil dynamique de l'état de la connaissance de la systématique mondiale pour être utile. Ceci est rendu possible par la mise en base de données de ce référentiel et par le développement d'un outil de gestion collaboratif, ou d'ingestion de taxonomies partielles. Le Consortium de la WFO travaille actuellement à la mise en place d'un outil informatique performant de gestion de la taxonomie. Sans rejeter la possibilité de taxonomies alternatives, la World Flora Online présentera un consensus au niveau de la classification, ce qui devrait faciliter la compréhension du monde végétal par des non-botanistes. Pour atteindre cet objectif, le projet a besoin de l'expertise de réseaux collaboratifs et de taxonomistes individuels afin de développer une classification consensuelle. En premier lieu, ce sont les personnes qui s'occupent de conservation qui devraient bénéficier des informations du site internet, mais aussi les taxonomistes et tous les scientifiques utilisant des informations venant du monde végétal (par exemple les écologistes, les anthropologues, les archéologues ou les pharmacologues). Les personnes appelées à contribuer au projet sont les fournisseurs de données primaires, les conservateurs dans les herbiers, les systématiciens, les informaticiens ou autres gestionnaires de données. Un important travail de réflexion a été mené par les participants au projet, afin de définir les informations qui doivent apparaître dans le site internet. Ainsi les bénéficiaires doivent avoir un accès libre aux données depuis de multiples plateformes internet, pouvoir imprimer ou télécharger des données, indépendamment de leur dimension, rechercher des taxons par nom scientifique et/ou par pays ou région, être informé du nom scientifique re-Par ailleurs le site devrait pouvoir afficher des photos ou des dessins des taxons, ou au minimum des liens internet externes sur ces informations, proposer des outils d'identification (clés) des plantes d'un pays ou d'une ré-Le projet de WFO est soutenu par le Global Partnership for Plant Conservation depuis 2011 dont l'objectif principal est de favoriser la mise en oeuvre de la Stratégie Mondiale pour la Conservation des Plantes en facilitant la communication entre initiatives poursuivant le même but (Wyse Jackson 2013). Le projet a aussi été considéré comme prioritaire lors du Congrès International de Botanique à Melbourne en 2011. dre les objectifs et les buts due la SMCP, notamment ceux dont la charge incombe aux botanistes, y compris l'achèvement de la WFO pour 2020 permettant de fournir un référentiel essentiel à la connaissance des plantes du monde entier. en juillet 2015, 29 institutions partenaires. Une année après, il compte 34 institutions (Tableau 1). Etabli principalement autour d'institutions européennes et nord-américaines, ce Consortium recherche toutefois des partenariats dans le monde entier. Après une réunion de lancement à St-Louis, USA, en janvier 2012, suivie d'une réunion d'organisation en juillet de la même année toujours à St-Louis, le Consortium de la WFO s'était réuni à trois reprises au moment de la tenue de la conférence Eurogard VII, en novembre 2013 à Edimbourg, en juin 2014 à St-Pétersbourg, et en janvier 2015 à Genève. Deux réunions ont eu lieu ensuite, à Rio de Janeiro en octobre 2015 et à New York en avril 2016. Le Consortium est organisé en quatre entités : le Conseil réunit tous les membres du Consortium et décide des options stratégiques. Il est appuyé par un secrétariat. Deux sous-groupes travaillent pendant l'année au développement du projet : le « Groupe de travail Taxonomique » fait des propositions concernant la classification, la taxonomie et l'appel aux experts, et le « Groupe de travail Technique » travaille sur l'architecture de la base de données, sur le contenu du site internet, et sur les outils à développer. mettre en évidence les résultats utiles au public cible. Le second portail était basé sur le travail fait par Kew pour afficher les données du groupe eMonocot (www.emonocot.org). Finalement le Consortium a décidé d'adapter le logiciel proposé par Kew, et a remercié le Missouri Botanical Garden pour sa proposition d'en assurer le développement. On retrouve dans ce portail des éléments tels que le nom scientifique, le protologue, quelques images, des descriptions provenant de plusieurs sources, le positionnement dans la classification adoptée, une phylogénie, un statut UICN. La description de l'habitat est aussi affichée en fonction des sources, comme la distribution, la conservation et les usages. Le matériel Type est aussi mentionné, ainsi qu'une carte de distribution. Enfin on pourra afficher la synonymie, la bibliographie et les copyrights en fonction des sources. A propos de la synonymie, la WFO devrait proposer des classifications alternatives en fonction de différents projets, l'une d'elles étant la classification consensuelle proposée par la communauté des taxonomistes participants au projet WFO. La réunion de Genève au début 2015 a apporté par ailleurs de nouvelles réjouissantes. Ainsi par exemple le New York Botanical Garden a obtenu de Google un financement permettant de placer le projet dans le cloud sur des serveurs mis à disposition par cette entreprise. Le Jardin botanique de Rio a mis à disposition du temps d'informaticien permettant de travailler le design en général. Les Conservatoire et Jardin botaniques de la Ville de Genève ont proposé leur logiciel de gestion de la nomenclature comme un La WFO fonctionne sur les moyens mis à dispositions par les partenaires, ou les moyens financiers que ceux-ci ont pu trouver pour assurer leur participation. On aurait pu s'attendre à un soutien plus fort de la part des gouvernements, dans la mesure où la SMCP est soutenue par les signataires de la Convention sur la Diversité Biologique. Malgré cela, ce soutien est appréciable dans la mesure où il permet d'orienter et de justifier la participation des institutions partenaires actuelles et futures à cet important projet. Par ailleurs il permet de solliciter des sponsors. des outils pouvant gérer le référentiel taxonomique. On notera que ce logiciel permet une gestion « par projet », permettant ainsi de visualiser sur une base de noms valides plusieurs taxonomies en parallèle, l'une d'elle étant la taxonomie consensuelle proposée pour la WFO. Ce ne sont que quelques exemples de l'investissement consenti par les partenaires de ce projet, chaque membre du Consortium apportant son expertise et des moyens en fonction de ses possibilités, mais dans tous les cas avec un désir profond d'aboutir à un résultat utile et enthousiasmant. Conférence des parties à la Convention sur la diversité biologique, 2010. Stratégie Mondiale pour la Conservation des Plantes: X/17. eMonocot, disponible sur : www.emonocot.org (accessed 18 July 2016). Joppa, L. N., Roberts, D. L & Stuart, L. Pimm, 2011. How many species of flowering plants are there? Proceedings. Biological sciences / The Royal Society 278 No. 1705: 554-559. Rakotoarisoa, N.R., Blackmore, S. & Riera, B. (Eds.), 2016. Botanists of the twenty-first century: roles, challenges and opportunities: Based on the proceedings of the UNESCO International conference "Botanists of the twenty-first century: roles, challenges and opportunities" held in September 2014 in Paris, France, UNESCO, Paris. . Stratégie Mondiale pour la Conservation des Plantes. Botanic Gardens Conservation International, Richmond [England]. The Plant List, disponible sur : www.theplantlist.org (accessed 15 July 2016). World Flora Online, disponible sur : www.worldfloraonline.org (accessed 15 July 2016). community. Rodriguésia 66 No. 4: 939-946.
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The summary information presented on these cards are based on expert opinion (likely presence or absence of the species), recent observations from botanists, and scientific papers. An innovative aspect lies in the estimation of absence of the species clearly differentiated from a simple lack of information. It is a starting point to initiate national inventories.

The French plant biodiversity is assessed throughout the country, thanks to the work of scientists, and skilled observers from public or private organisations and associations. Data are collected and monitored thanks to field work, scientific literature and collections. It is of a great interest to know precisely when and where the data was collected, this is why data sources appears on each species search (Metadata).

The main sources for plant occurrence data are: National Botanic Conservancies (CBN) and their Federation (FCBN), French Society of Orchidophily (SFO), French Forests Office (ONF), MNHN, associations, Natural Reserves (RNN), National and regional nature parks, natural areas conservancies, In-
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	> FIGURE 2	
	Wild plants of high	
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	found inside the	
	Botanical Garden in	
	Paris (O. Delzons, 2014)	
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	> Keywords
	French mainland and Corsica have not been updated for all plants. In 2008
	the French Society of Orchidophily (SFO) transferred more than 420,000 data
	on orchid's observations to the INPN. As a consequence, in 2010, the Atlas for
	wild orchids, from mainland France and Corsica, which was coordinated by
	the SFO, was released as a scientific publication from the Museum. This work
	is also related to the assessment of the French orchid Red List from mainland
	France and Corsica, in partnership with the federation of botanic conservan-
	cies (FCBN), the International Union for Conservation of Nature (IUCN) and
	the SFO. The next step would be a national vascular plant Atlas for mainland
	France and Corsica.
	work on red lists and natura 2000
	IUCN's Red Lists of threatened species is a global assessment of the risk of
	extinction of species or subspecies of plants and animals. The list of floristic
	species to be assessed is established consistently with the national taxonom-
	ic repository. Once confirmed, the results are published and disseminated on
	the sites of IUCN France and the INPN.
	Reporting on Natura 2000, concerns all countries of the European Union, as
	enshrined in the Fauna, Flora, and Habitats European Directive (1992). France
	led a systematic assessment for the European Commission on the conserva-
	tion status of wild fauna, flora and habitats of community interests on its
	territory. The last report, from the Natural Heritage Department (UMS2006/
	MNHN), covers the years 2007-2012 and concerns 100 plant, 7 lichen and 205
	animal species in France, as well as 132 types of habitats in both terrestrial
	and maritime ecosystems
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	Today only seldom
	it is being collected. The knowledge about past uses of the plants is getting
	forgotten and for this reason in the Botanic garden of University of Ljubljana
	we try to preserve it by recording this oral history.
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	Some even had renowned teachers that taught natural sciences. Aristotle
	(384-322 BC) taught Alexander the Great (356-323 BC), who introduced cit-
	ruses to Europe from India (Curtius & Rufus, 1809, Martin & Blackwell, 2012).
	Theophrastus (371-287 BC) already described around 500 plant species and
	varieties, especially medicinal and useful plants. (https://www.tcd.ie/Botany/
	tercentenary/origins/theophrastus).
	Dioscorides (40-90 AD), a Greek physician that treated Roman legionnaires,
	wrote a famous book on plants (http://www.greekmedicine). Pliny the Elder (23-79
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	• Bavcon Jože	lage. Even though we noticed this by coincidence, we oftentimes notice a
	• Ravnjak Blanka	truly traditional use of plants while conducting fieldwork for the research
		of plant biodiversity in Slovenia. Ethnobotanical traditions were also collect-
		ed by attending traditional gatherings, were various tasks are carried out in
		traditional ways. This has become extremely popular in Slovenia during the
		last decade. Various local books, wherein older authors reminisce on certain
		tasks and customs, also include many notes on the use of plants. Even today,
		certain plants are still being used in traditional ways. In addition to the afore-
		mentioned methods of data collection, we also collected data with reviews
		of old literature in individual regions of Slovenia. We reviewed ethnological
		collections in individual museums and read literary works by certain au-
		thors that described plants. Lately, there have been numerous notes in local
		chronicles that present the history of individual towns. During the 1970s and
		1980s, there were quite a lot of studies conducted with primary school pupils
		from various schools in Slovenia. These studies were later used for further
		detailed collection of data in the field.
		Below, we present a few plant species that were traditionally used in Slove-
		nia in the past. Ground pine (Lycopodium clavatum L.) is classified in the family
		Lycopodiaceae and is, in the wider sense, a fern. The plant can be over one
		metre long. From a prostrate stem, branches grow upwards and, at the end
		of summer, may develop spore spikes, which grow on intermediate stems
		with less leaves than light green-yellow spikes. Leaves are narrow and gentle,
		spirally arranged, and tapered to a fine hair-like point. The plant grows in for-
		ests with abundant sunlight, but will start to disappear quickly if tree canopy

ETHNOBOTANY BOTANIC GARDENS SLOVENIA > Keywords SOME TRADITIONAL PLANT USES IN SLOVENIA •

  

SOME TRADITIONAL PLANT USES IN SLOVENIA •

  

	• Bavcon Jože
	• Ravnjak Blanka

SOME TRADITIONAL PLANT USES IN SLOVENIA • Voss, W., 1885

  . Versuch einer Geschichte der Botanik in Krain (1754 bis 1883).
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	Zweite Halfte. Ja¬hresbericht der Staats-Ober-Realschule in Laibach für das
	Schuljahr 1885. 41 str.

Wyse Jackson, P. 2014. Ireland's Generous Nature. 768 pp.
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			> Keywords
		The content of the remnant piece	
		in amphora number two	
	• Ursem Bob	Fresh date palm seeds were burned in an enclosed manner in order to	so nowadays known for potash making en bromine open air mining (Nissen-
	• Gard WolfgangF.	create potash. The potash material was sampled and analysed by gas chro-	baum, 1993). The Dead Sea has no outlets to balance between precipitation,
		matography and mass spectroscopy, with a focus on traces of potassium and	runoff, and evaporation, except in northern part where the Jordan River and
		sodium. With this focus on potassium and sodium, we could make the con-	the Arnon River supply large amounts of fresh water in conjunction with the
		nection to soap manufacturing. Sodium with animal fat will form a solid	presence of water springs in the vicinity of Qumran and due to the annual
		block of soap, while potassium combined with animal fat will turn out in a	runoff and floods in the rainy winter season. In addition, the water intake
		liquid soap. Because of evidence in literature on the Dead Sea scroll 'Great	various considerably, which result in the late 1950s in an annual discharge
		Isaiah' describes the significance of Essenes wearing white clothes. Soap as a	of 1.200 X 10 6 cubic metre and an intake of 1.600 X 10 6 cubic metre, and a
		block could not deep penetrate the fibres as liquid soap and thus stay more	decline of the water level and higher rate of salinity. The annual renewed
		brown or brown in colour. Liquid soap purifies the fibre structure as a whole	water of the Dead Sea is a little more than one percent of its total, because
		and thus results in a white performance.	of agricultural water use of the Jordan River in mainly Israel and Jordan. The
			water is rich in chloride and an unusually high content of magnesium and	The Great Isaiah scroll (photo Alexander
		The Dead Sea has been used since ancient time for harvesting miner-	bromine, and an unusually low sulphate and carbonate content. The sea-	Schick)
		als. The first scientist to analyse the seawater content of the Dead Sea was	water of the Dead Sea has an extreme high content of calcium (15,75 %).
		the famous French chemist Antoine Laurent de Lavoisier in 1776. Lavoisi-	
		er already noted a high content of magnesium-chloride, calcium-chloride,	
		sodium-chloride and magnesium-bromide, but overlooked the presence of	
		potassium. In 1817 the French famous chemist Joseph Louis Gay Lussac also	
		analysed the seawater of the Dead Sea and tried to find the presence of small	
		microorganisms, but no 'microscopic animals' were found. Arie Nissenbaum	
		discussed the results of all published paper on the Dead Sea seawater so far	
		known to the chemical analysis and clearly show how the industrial chem-	
		ical potential could be used for industrial production of commodities and	
		products like soap manufacturing (Nissenbaum, 1979). The unique seawater	> FIGURE 4.
		content makes the Dead Sea to the world's saltiest natural lake of the world.	Dead Sea area depicting
			Qumran and with red
		The average salinity is 280 grams per kilo water and compared to the average	star markings seed
		salinity in oceans is about 35 grams per kilo water. In addition, especially in	collection sites of date palm by Ursem
		the northern part of the lake, it has a high content of potassium and bromine,	
		123	

> FIGURE 3.
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	> FIGURE 6.
	Carbon, Calcium,
	Aluminium and
	bromine in 2000 year
	old material of the
	inner edge of the jar.
	Carbon is the black area
	indicated in red with C,
	Calcium given in pink as
	Ca, Aluminium given in
	green as Al and Bromine
	indicated in blue as Br.
	(photo by authors)
	> FIGURE 7
	Carbon, Calcium,
	Aluminium and
	bromine in potash
	material of fresh date
	palm seeds. Carbon is
	the black area indicated
	in red with C, Calcium
	given in pink as Ca,
	Aluminium given in
	green as Al and Bromine
	indicated in blue as Br.
	(photo by authors)

> FIGURE 8.

  

	Magnesium traces as
	seen in typical clusters
	in potash made of fresh
	date palm seeds (photo
	by authors)
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	> FIGURE 9.
	ESEM photo showing
	collapsed cell structures
	of a sample taken
	from potash of fresh
	date palm seeds.
	Green arrows indicate
	collapsed cell structures
	(photo by authors)
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		Great Isaiah scroll. The Dead Sea Scrolls were buried in Qumran at 68 AD
		most possibly by the Essenes themselves. The Essenes are also known to take
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		The quest of amphora number	
		two: what is it?	
	• Ursem Bob	War (66 C.E.) the scrolls were already hidden in caves near the khirbet. The	Essenes are exclusively known for trading the best white fashion, as well as
	• Gard WolfgangF.	library represents over 900 documents in 350 separate works in multiple	the best documented library at that time in the area.
		copies. Cave four alone contained the most, 520 texts in a total number of	
		over 15.000 papyrus fragments. Copper scrolls, like the Isaiah scroll, was an	So this indicates that the Essenes can be seen as the very first soft soap
		non-canonical book, known as Enoch, and the holy writings, rules of faith,	manufacturing industries in the world, a remarkable thought after answer-
		commentaries on scriptures and other fascinating writings were found in	ing the quest of amphora number two and its content.
		cave three. In addition, Cave 3 contains a list of 64 hiding places where gold,	
		silver, sacred objects and other more valuable scrolls were hidden. The am-	
		phora was one of the item among these treasures. The bulk of the scrolls	
		were in Jordanian control and were placed with a team of mostly Catholic	
		and non-Jewish scholars who published till now eight volumes of material	
		and still it needs decades to unravel all Essenes writings. Overall it contains	
		many important parallels to the Jesus movement, or could collide with the	
		life of Jesus at that time. Time will tell. Next to the Qumran discovered scrolls	
		are also scrolls found at Masada in the south, the Herodian fortress taken	
		over by Jewish Zealots after the fall of Jerusalem in 70 C.E. and finally taken	
		by the Romans in 73 C.E. Remarkable to note is the discovery of an ostracon	
		or inscribed pottery shred that contains only 16 line letters and obviously has	
		been written before 68 C.E. that concerns a property transfer of an individual	
		> FIGURE 10. to the community of Qumran. So date palm and crop 'orchards' were present	
		Amphora number two of and lively transferred in ownership as well at the Essenes period. The knowl-	
		Qumran with a present edge of leather making via potash by Essenes and the clear match in several	
		traditional flat basket	
		weaving filter of date distinct similar results of old and new materials in the Infra-Red-analysis,	
		palm leaves as possible filter bedding. Photo and the fact that the old material was left over inside the amphora, indicates	
		amphora: The SchØyen Collection MS 1655/1; a high skilled and knowledgeable society. It also proofs that the Essenes used	
		photo traditional basket these special prepared amphora's for an unique manufacturing of potash for	
		weaving: B. Ursem	
		leather preparations and for cleaning their original brown tainted fabrics.	
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	Photo credit : Populus X canadensis with electric transpiration damages due to high Voltage charges as	seen below in the silvery discoloration of the leaf tip and above of the carbonized petioles, Ursem Bob
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	Abstract	
	As a possible result it shows a silvery discoloration of leaves, especially at the	In addition, electrical responses of plants can be applied in technologies like
	tip, or a physical-chemical reaction in the vascular phloem and converts the sugar content into caramel or a typical transformation of the wood into an orange colour. Furthermore i.e. in high altitude studies it shows readings of a	data logged plant transpiration measurements and satellite programmes, ul-Botanic Garden Delft University trafine dust removal for indoor and outdoor air purification, electrical milk-of Technology, Department of ing of secondary plant metabolites for food and pharmaceutical properties,
	potential field strength of E = 5000 Vm -1 measured at the top of Alpine plants	Biotechnology, Faculty of Applied new pesticide crop control systems and many more.
	and thus shaping it into a cushion growth pattern while the same species	Sciences, Julianalaan 67, 2628 BC
	shows a more widespread carpeting genetic growth pattern at low altitudes in the Netherlands. Until recent research at the Botanic Garden of Delft Uni-	Delft, The Netherlands
	versity of Technology, growth responses to electrical field charges were so	W.N.J.Ursem@TUDelft.nl
	far hardly studied and understood in plants. Next to different observations	
	in nature and measured experiments in the Botanic Garden in addition and	
	due to this study also a total new insight on electrical plant responses and	
	applications in studies of transpiration and contribution to humidity, cloud	
	formation and precipitation patterns could be understood in another view-	
	point and provide a novel insight on current available scientific knowledge.	
	This possibly remarkable research leads to transpiration calculations of trees	
	and shrubs and provides a contribution to a more complete insight of the	
	hydrological cycle.	

PLANTS DO REACT TO ELECTRICAL CHARGES AS A NATURAL PHENOMENON, LIkE AN ExTREME INCREASE OF TRANSPIRATION STARTING ALREADY AT FOUR HOUR BEFORE A THUNDERSTORM GENERALLY APPEARS. 02. EUROGARD VII PARIS • Ursem Bob PLANT ELECTRICITY NATURAL PHENOMENON UTILIzATION > Keywords PLANTS AND ITS ELECTRICAL PHENOMENA AND RESPONSES • 131
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		Streamlining of field lines concentrates the most at needle tips as shown in
		Image 7 of the empiric field line results. Due to this field line density, the elec-
		tro-transpiration is highest at the tip. Transpiration droplets at the needle tip
		are forced into a Taylor cone mode when electro-spraying is active. At higher
		voltage exposure total brown and even black discolouration due to burning
		of a needle has been recorded. If the needles are not damaged by burning,
		they can recuperate and be re-harvested after a few months. This applied
		technique doesn't harvest any sugar, only distinct secondary metabolites.
			Baccata
			1,0000E+09	
			1,0000E+08	
	> GRAPH 1.	Yield [pg/g]	1,0000E+07	
	Yield of Baccatine III, 10-Deactylbaccatin III,		1,0000E+06	
	Cephalomannine and			
	Paclitaxel (=Taxol) as a			
	result of electrospraying		1,0000E+05	
	from branches of Taxus baccata CV dovastoniana		Automn 2006	Spring 2007	Summer 2007
	in autumn 2006, spring 2007 and summer 2007			Seasons
	in picogram secondary			
	metabolite to dry weight in gram (Source: Sylvia Widjaja, 2009)		Bac Dab Cep Taxol	
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	particulate matter and may have maximum negative charge. Because of this
	increase in negative charge, they may in time become larger droplets due to
	water adhesion and so easily convert to a dense fog. Fog and mist always take
	the form of low lying drifting droplets because both equal charges cancel
	each other out. Mist is lifted by its own electrical force and stabilizes at a few
	decimetres above water or earth, balanced by the downward force of gravity.

PLANT COLLECTION ex situ CONSERVATION CLIMATIC EFFECTS ON VEGETATION > Keywords CREATION OF A RAISED BOG IN THE BOTANICAL GARDEN OF NEUCHÂTEL: A TOOL FOR RESEARCH, COLLECTIONS AND PUBLIC INFORMATION • AN INTERNATIONAL PLANT SENTINEL NETwORk Barham Ellie 1 , Sharrock Suzanne 1 , Lane Charles 2 & Baker Richard 3 THEME B : SCIENCE
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	• Mulot Matthieu
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	• Gueniat Sylvian
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	• D'inverno Mirko
	• Mitchell Edward
	A.D.

Photo credit : Mealy bug infestation,

Suzanne Sharrock
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		STUDY OF ExOTIC PLANTS' NATURAL REGENERATION IN THE VILLA THURET BOTANIC GARDEN (FRANCE): AN EARLY EVALUATION	> Keywords	BOTANICAL GARDEN INVASIVE SPECIES
		OF THE INVASION RISkS •			ExOTIC SPECIES RISk ASSESSMENT
					INVASION MONITORING ACCLIMATION
	02.	Discussion				NATURALIzATION DISPERSAL
		Family	Genus	Species		Area of origin
	• Zboralski Antoine		Pistacia	spp.		-
	• Bellanger Richard		Araucaria	bidwillii Hook		Australia
	• Chevallier Joëlle		Jubaea	chilensis (Mol) Baill.		South America
	• Mellerin Yannick		Berberis	sp.		-
	• Ducatillion		Diospyros			Africa
	Catherine		Elaeagnus			China, Japan
		Ericaceae	Arbutus Arbutus			France (hybrid) -
						Australia
		Fabaceae	Acacia			Australia Australia
						Australia
			Albizia			Africa
			Vachellia			Africa, Asia
			Quercus			-
			Umbellularia			North America
			Cocculus	laurifolius DC.		Asia
			Eucalyptus	sp.		Asutralia
		Myrtaceae	Syzygium	paniculatum Gaertn		Australia
			Pittosporum	spp.		-	> TABLE 1.
		Rosaceae	Cotoneaster Prunus Zanthoxylum	divaricatus Rehder & E.H.Wilson ilicifolia (Nutt. ex Hook. & Arn.) D.Dietr. simulans Hance	China North America Asia	Inventory of exotic species able to produce seedlings. The areas of origin have been ascertained
			Xylosma	congesta (Lour.) Merr.		Asia	with the GRIN database
		Sapindaceae	Koelreuteria Sapindus	bipinnata Franch. spp.		China -	(Taxonomy Germplasm Resource Information Network -Global Web
			Ailanthus	altissima (Mill.) Swingle		China	v.1.9.4.2.; available at: https://npgsweb.ars-grin.
		Ulmaceae	Celtis Zelkova	sp. serrata (Thunb) Makino		-Asia	gov/gringlobal/taxon/ taxonomysimple.aspx)

whyteana (Hiern) F.White macrophylla Thunb. x thuretiana Dem. Nothosp. Nov, spp. implexa Benth. iteaphylla F.Muell. ex Benth. melanoxylon R.Br. paramattensis Tindale polyphylla E.Fourn nilotica (L.) P.J.H.Hurter & Mabb. spp. californica (Hook. & Arn.) Nutt.
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Can a historic garden become a botanic one? Lisbon's historic gardens, host place for threatened cultivated plants Thuret Garden in Antibes, from 1857 to 1875: a branch of the botanical garden of Paris, for acclimatization The rise of systematic biology: a potential nomination to the world heritage list? Botanic gardens in the network "The rise of systematic biology Kosev Krasimir, Dyankova Vera, Pencheva Lyuba Vasconcelos Teresa, Cunha Ana Raquel, Soares Ana Luísa, Azambuja Sónia Talhé, Arsénio Pedro, Forte Paulo Thévenet Jean, Gili Aurore, Ducatillion Catherine Rautenberg Anja Rautenberg Anja, van Uffelen Gerda, Kårehed Jesper, Achille Frédéric, Medway Susan, Fry Joël T.

According to Lucio Morrica (1994) the term "garden" refers to "non-industrial developed land (in economic terms), in which people can perform a wide range of activities in contact with nature, such as rest, leisure, play, walk, plant cultivation".

Creating a garden is putting together ingenious structure of geometric or fantastic shapes, in order to achieve a purely aesthetic result.

  In 1955, the Minister of Culture being Principal of the Higher education ordered the establishment of a botanic garden in the palace park. The executive authorities changed the function of the historic park and that's how the site was opened to the public. In 2002, the main part of the palace garden

	EUROGARD VII	CAN A HISTORIC GARDEN BECOME A BOTANIC ONE?	> Keywords	HISTORIC GARDEN
	PARIS		•	BOTANIC GARDEN CHANGE OF THE FUNCTION
				CONSERVATION RESTORATION ADAPTATION
	03.	Case study: the University Botanic Garden in Balchik	PLANT COLLECTIONS
	• Kosev Krasimir	servatory of 800 sq. m. was opened. It holds a permanent exhibition of cacti	
	• Dyankova Vera	and succulent species, and is the largest one of its kind on the Balkans.	
	• Pencheva Lyuba			
					Palace garden and
					Botanic garden:
					comparative table
			185	

(6.45 ha) was legally declared as a "monument of garden and park art" (Bulgarian legislation). In 2005, 17.4 ha of the territory of the Botanic Garden were declared Protected Area under the Protected Areas Act. In the same year, a garden of 0.7 ha for persons with disabilities was opened. In 2012 a new Con-

> TABLE 2

The Table

2

presents the change of the function of the garden with the time.

Today the University Botanic Garden -Balchik is one of the most visited tourist sites at Bulgarian Black Sea coast, a place for student practices, educational programs and different social activities, open to the public all year round.

POTENTIAL NOMINATION TO THE wORLD HERITAGE LIST? • 03. 192 Conclusions Systematic biology, Linnaeus, Buffon or other important scien- tists cannot be inscribed on the World Heritage List. But, it could be possible to nominate sites for inscription, if they carry a mate- rial heritage from scientific activities. The gardens and excursion areas mentioned in this paper to- gether illustrate various aspects of the history of systematic biol- ogy in the 18 th century. The sites carry a heritage in the form of garden structures, buildings, bio-cultural heritage and other rem- nants of scientific activities. Scientific work is a kind of cultural activity that is currently repre- sented in relatively few World Heritage Properties. Inscribing more sites that carry a heritage from various scientific developments, could therefore contribute towards enriching the World Heritage List. A network of collaborating partner sites in several countries can contribute to a global perspective on our understanding of the history of science and the importance of biological diversity. An increased recognition of bio-cultural heritage could facilitate the linking of nature and culture conservation efforts. More information on the nomination initiative can be found on: http

  Pinus radiata D.Don. Some of the trees inventoried stand out because of their size, structure, age, rarity or for historic and cultural reasons, and as a result have been classified by the Institute for Nature Conservation and Forests, thus adding to Lisbon's ecological, landscape, cultural and historic heritage.

	EUROGARD VII	> Keywords	HISTORY OF SCIENCE
	PARIS		SYSTEMATIC BIOLOGY
		HISTORY OF NOMENCLATURE
		BIO-CULTURAL HERITAGE
	• Rautenberg Anja		
	the identification and evaluation of Lisbon's historic gardens botanical diver-		
	sity. However, the distinctiveness of each garden, its heritage importance and		
	its use as a public space were also factors in determining its overall value.		
	City gardens contribute significantly to the well-being of all those who live		

1765, collected by William Bartram in 1770 and is extinct in the wild since the early 19 th century. All living specimens today are descendants to those cultivated in Bartram's Garden

[START_REF] Merkle | Franklin Tree (Franklinia alatamaha). New Georgia Encyclopedia[END_REF]

. > FIGURE 3 Collecting of conserved type of Potentilla verna L. in Uppsala 2010. Photo: Anders Larsson Bio-cultural heritage "THE RISE OF SYSTEMATIC BIOLOGY": A ://www.lansstyrelsen.se/uppsala/varldsarv/ 03. Abstract This botanical richness is due in large part to the Portuguese Discoveries and contact with other cultures that meant plant species from around the world came to Portugal, particularly to Lisbon. These plants from all over the world, cultivated in public and private gardens and parks, were a challenge for naturalists, gardeners and horticulturists. In addition to its aesthetical value, this botanical diversity plays a central role in increasing biodiversity and promoting urban ecological sustainability. Within the framework of the project "LX GARDENS -Lisbon's Historic Gardens and Parks: Study and Landscape Heritage Inventory" (financed by FCT: PTDC/EAT-EAT/110826/2009) an historical, artistic and botanical study of Lisbon's Public Gardens (from the 18 th century up to the 1960's) has been conducted. This research studied the historic and botanical components of 60 Lisbon's historic gardens as part of the city's Cultural Heritage. One of the aims of this study was to contribute to there and contribute to a sustainable city. The botanical study in question included a plants survey (height > 2 m) of each garden that identified and placed the plants on a map with GIS localization tools. This study made it possible to identify and quantify up to 26,000 trees in 64 gardens. Many of the taxa are singular such as Curtisia dentata (Burm.f.) C.A.Sm.; Harpullia pendula Planch. ex F. Muell.; Melaleuca styphelioides Sm.; Pinus ayacahuite Ehrenb. ex Schltdl.; P. torreyana Parry ex Carrière; Schinus latifolius (Gillies ex Lindl.) Engl.; S. lentiscifolius Marchand; Taxodium huegelii C.Lawson; Trichilia havanensis Jacq.; Trochodendron aralioides Siebold & Zucc.. Some are threatened cultivated plants such as: Afrocarpus mannii (Hook.f.) C.N.Page; Araucaria angustifolia (Bertol.) Kuntze; A. heterophylla (Salisb.) Franco; Austrocedrus chilensis (D.Don) Pic.Serm. & Bizzarri; Caesalpinia paraguariensis (Parodi) Burkart; Cedrus libani A.Rich.; Chamaecyparis formosensis Matsum; Chrysophyllum imperiale (Linden ex K.Koch & Fintelm.) Benth. & Hook.f.; Cupressus bakeri Jeps.; C. goveniana Gordon; Dracaena draco (L.) L.; Metasequoia glyptostroboides Hu & W.C.Cheng; LISBON'S

MEDITERRANEAN CLIMATE ALLOwS THE COExISTENCE OF DIFFERENT TREE SPECIES, FROM NORTHERN EUROPE TO SUBTROPICAL CLIMATES.
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Introduction Materials & methods

  It should be noted that Celtis australis is both the most frequent and the most abundant species in the green spaces studied, as we can find 2.530 examples of this species in 46 of the 64 gardens studied. Among the 12 most

						Punica granatum	Non-native	32
						Platanus x hispanica	Non-native	31
	EUROGARD VII EUROGARD VII		LISBON'S HISTORIC GARDENS AND THEIR TREES COLLECTIONS OF VARIOUS ORIGIN AND THREAT Magnolia grandiflora LISBON'S HISTORIC GARDENS AND THEIR TREES COLLECTIONS OF VARIOUS ORIGIN AND THREAT	Non-native	> Keywords 31 > Keywords	TREE SPECIES TREE SPECIES
	PARIS PARIS				• •	Phoenix canariensis	Non-native	31	LISBON PORTUGAL LISBON PORTUGAL
						Pinus pinea	Native	29	HISTORIC GARDENS HISTORIC GARDENS
	03.	Results & discussion			Fraxinus angustifolia subsp. angustifolia	Native	DIVERSITY CONSERVATION 26 DIVERSITY CONSERVATION
						Species	Status of the region's plants life	Trees nº
						Celtis australis	Native	2 530
	• Vasconcelos Teresa • Vasconcelos Teresa					Olea europaea	Nnative	2 255
	• Cunha Ana Raquel • Cunha Ana Raquel					Cupressus sempervirens	Non-native	1 146
	• Soares Ana Luísa • Azambuja Sónia • Soares Ana Luísa • Azambuja Sónia					Platanus x hispanica	Non-native	1 022
	Talhé Talhé					Pinus pinea	Native	983
	• Arsénio Pedro Forte Paulo • Arsénio Pedro Forte Paulo					Fraxinus angustifolia subsp. angustifolia	Native	960
						Cercis siliquastrum	Non-native	927
						Ligustrum lucidum	Non-native	833
		Species	Status of the region's plants life Presence		Phillyrea latifolia	Native	716
		Celtis australis	Native	46		Phoenix canariensis	Non-native	589	The twelve tree species
		Cupressus sempervirens	Non-native	37		Cupressus lusitanica	Non-native	482	with the largest number of plants to be found in
		Jacaranda mimosifolia	Non-native	36		Jacaranda mimosifolia	Non-native	460	the 64 gardens studied (LX Gardens 2011/14 survey)
		Ligustrum lucidum	Non-native	36			
		Cercis siliquastrum	Non-native	33			
		Olea europaea	Native	32			
		Punica granatum	Non-native	32		90% were non-native (720 species), ≈ 8% are native to mainland Portugal (66
		Platanus x hispanica	Non-native	31		species) and ≈ 2% are species deemed invasive under Decree-law no. 565/99
						of 21 December (13 species). As for the quantity of plants covered by the in-
		Magnolia grandiflora	Non-native	31		ventory, we found that of the 27.610 trees present some 62% are non-native
	> TABLE 1	Phoenix canariensis	Non-native	31		species (17.198 trees); 35% are native to the mainland (9.591 trees) and 3%
	The twelve tree species that are most frequent	Pinus pinea	Native	29		are invasive species (821 trees).
	in the 64 gardens studied (LX Gardens 2011/14 survey)	Fraxinus angustifolia subsp. angustifolia	Native	26			
		Celtis australis Species	Native	2 530	198		

> FIGURE 1. Green areas inventoried by the "LX GARDENS -Lisbon's Historic Gardens and Parks" team project Across the 64 green spaces studied the inventory recorded 27.610 trees from 99 different species, belonging to 103 families. A preliminary analysis of the geographic origin of the existing species showed that of the 799 species ≈ The most frequent species are: Celtis australis L.; Olea europaea L.; Pinus pinea L.; Fraxinus angustifolia Vahl subsp. angustifolia; Phillyrea latifolia L.; Cupressus 03. 197 Results & discussion sempervirens L.; Platanus x hispanica Mill. ex Münchh.; Cercis siliquastrum L.; Ligustrum lucidum W.T.Aiton; Phoenix canariensis Chabaud; Cupressus lusitanica Mill.; Jacaranda mimosifolia D. Don. However many of the taxa studies are singular such as Curtisia dentata (Burm.f.) C.A.Sm.; Harpullia pendula Planch. ex F.Muell.; Melaleuca styphelioides Sm.; Pinus ayacahuite Ehrenb. ex Schltdl.; P. torreyana Parry ex Carrière; Schinus latifolius (Gillies ex Lindl.) Engl.; S. lentiscifolius Marchand; Taxodium huegelii C.Lawson; Trichilia havanensis Jacq.; Trochodendron aralioides Siebold & Zucc. Status of the region's plants life Trees nº Some are threatened cultivated plants such as: Afrocarpus mannii (Hook.f.) C.N.Page; Araucaria angustifolia (Bertol.) Kuntze; A. heterophylla (Salisb.) Franco; Austrocedrus chilensis (D.Don) Pic.Serm. & Bizzarri; Caesalpinia paraguariensis (Parodi) Burkart; Cedrus libani A.Rich.; Chamaecyparis formosensis Matsum; Chrysophyllum imperiale (Linden ex K.Koch & Fintelm.) Benth. & Hook.f.; Cupressus bakeri Jeps.; C. goveniana Gordon; Dracaena draco (L.) L.; Metasequoia glyptostroboides Hu & W.C.Cheng; Pinus radiata D.Don.

Based on these results we draw up two tables: Table

1

refers to the 12 tree species that are most frequent in the 64 gardens studied, while Table 2 contains the 12 tree species with the largest number of plants to be found in the 64 gardens studied. > TABLE 2.

populous species, five (42%) are species native to mainland Portugal -Celtis australis L.; Olea europaea L.; Pinus pinea L.; Fraxinus angustifolia Vahl subsp. angustifolia; Phillyrea latifolia L. -while the other seven (58%) are species that were non-native -Cupressus sempervirens L.; Platanus x hispanica Mill.ex Münchh.; Cercis siliquastrum L.; Ligustrum lucidum W.T.Aiton; Phoenix canariensis Chabaud; Cupressus lusitanica Mill.; Jacaranda mimosifolia D. Don.

SELECTION OF SIx BOTANICAL GARDENS FROM EUROPE AND NORTH AMERICA ILLUSTRATE SOME PARTS OF THE 18 TH CENTURY HISTORY OF SYSTEMATIC BIOLOGY?
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in order to illustrate his new plant classification system. Linnaeus also created a private research facility at his estate Hammarby, to complement the academy garden.

The Jardin des Plantes (Paris, France) illustrates the scientific environment where some of the first natural systems of plant classification were developed. Founded in 1635 as a medicinal garden, it became an important scientific centre in the 18th century.

Bartram's Garden (Philadelphia, USA) was founded in 1728 and facilitated plant exchange between North America and Europe. It is the oldest preserved botanical garden in the Unites States.

Sweden is exploring if some, or all, of these gardens could be included in a future nomination to the UNESCO World Heritage List, together with excursion areas from around the world where important scientific collections were made.
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IN ANTIBES, FROM 1857 TO 1875 : A BRANCH OF THE BOTANICAL GARDEN OF PARIS, FOR ACCLIMATIzATION THEME C : HERITAGE, CULTURE & TOURISM 03. Thévenet jean 1 , Gili Aurore 2 & Ducatillion Catherine 2 1
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207 EUROGARD VII PARIS THURET GARDEN INRA Centre PACA. Unité expérimentale Entomologie et Forêt Méditerranéenne (UEFM). Domaine Saint Paul, Site Agroparc CS 40509 F-84914 Avignon cedex 9 jean.thevenet@paca.inra.fr 2 INRA Centre PACA. Unité expérimentale Villa Thuret (UEVT) et jardin botanique 90, chemin Raymond F-06160 Cap d'Antibes catherine.ducatillion@paca.inra.fr © La Villa Thuret au XIXème siècle, In : La nature n°1362 (1899)

Table 1

 1 

	) pro-

Villa Thuret's historical library or the library of the culture department in the natural history museum in Paris (MNHN). Correspondence between Gustave Thuret and Joseph Decaisne is stored at the Institut de France. Copies of the original documents have been acquired with copies of photographs Descaine correspondence 1859-1883 Library of the Service des cultures, Museum Paris Registers input of seeds and plants 1831-1901 Library of the Service des cultures, Museum Paris Registers output of seeds and plants 1843-1900 Library of the Service des cultures, Museum Paris Archives of the Service des cultures 1823-1874 Library of the Service des cultures, Museum Paris Archives of the Service des cultures 1846-1860 Library of the Service des cultures, Museum Paris Archives of the Service des cultures 1861-1879 Library of the Service des cultures, Museum Paris Archives of the Service des cultures 1870-1907 Library of the Service des cultures, Museum Paris Open living plants 1859-1907 Library of the Service des cultures, Museum Paris Thuret, Bornet correspondence and notes 1857-1878 Villa Thuret, Antibes Naudin correspondence and notes 1878-1899 Villa Thuret, Antibes > TABLE 1

  Only 30% of accessions were in seed form; this means that G. Thuret introduced thousands of potted plants. If we were to continue with this kind of introduction work, it would be neither possible nor recommended to use similar resources today, mainly for economic and phytosanitary reasons.

		THURET GARDEN IN ANTIBES, FROM 1857 TO 1875: A BRANCH OF THE BOTANICAL GARDEN OF PARIS, FOR ACCLIMATIzATION	> Keywords	ACCLIMATIzATION
		•	ARCHIVES TRACE OF PLANTS INTRODUCTION
			BOTANICAL GARDEN NETwORK
		-Total number of taxa introduced: unknown	
	• Gili Aurore	-Number of accessions leading to a plant able to live outdoors at Jardin	
	• Ducatillion Catherine	Thuret: 4,290 (2,905 in potted plant form and 1,286 in seed form), only 30% of plants were introduced in seed form	

-Number of living taxa at Jardin Thuret in 1875: 2,691 -Number of seed batches harvested at Jardin Thuret and sent to Paris: 1,871 -Maximum number of taxa whose seeds were harvested the same year and sent to Paris: 372, or 14% of taxa whose introduction was successful
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  A number of European red lists of species have been published by IUCN since 2007 (IUCN, 2015). To date 9,735 species have been assessed on the European Red List including all vertebrate species (mammals, amphibians, reptiles, birds and fishes), freshwater molluscs, medicinal plants, dragonflies, butterflies, bees and a selection of terrestrial molluscs, saproxylic beetles and plants. All grasshopers and crickets will be assessed in 2016.

	As a result of past and present pressures on ecosystems, biodiversity in
	Europe is at risk. Various sources of information provide evidence of status
	and trends of species and habitats across the continent and, more specifical-
	ly, in countries member of the European Union, so-called EU Member States:
	• An analysis of land-cover change during the period 2000-2006, based on

• External pressures (including global megatrends) can counteract the effects of specific policy measures and local management efforts. Exported environmental impacts can return to Europe in the form of global and regional environmental problems such as air pollution, biodiversity loss and climate change. Although the influence of climate change has not yet severely affected European ecosystems, its impacts are expected to very rapidly increase in the coming decades. CORINE Land-Cover data, thus shows that, in 23 EU Member States artificial surfaces have increased by almost 8%, water bodies by 4,5% (partly due to new dams) while wetlands have continued to decrease by almost 3% and grasslands by 1,2%.

•

  Birds Directive and Article 17 of the Habitats Directive which gives an insight on respectively the population status and trends of all wild bird species occurring in the EU -i.e. 450 species -, and the conservation status of 230 habitat-types and more than 1 200 species other than birds (i.e. mam-

	EUROGARD VII PARIS	BIODIVERSITY IN EUROPE: BETWEEN RISKS AND OPPORTUNITIES •	BIODIVERSITY LOSS EUROPE BIODIVERSITY POLICIES NATURE-BASED SOLUTIONS > Keywords
				GREEN INFRASTRUCTURE BOTANICAL GARDENS
	04.	European ecosystems are under pressure and their underlying biodiversity is at risk European ecosystems are under pressure and their underlying biodiversity is at risk
	• Richard		
	Dominique		
		However a further 20% are declining.	
		• Concerning the 1200 species covered by the Habitats Directive,
		23 % of the EU-level species assessments indicate a favourable
		status. On the other hand, 60 % are unfavourable, of which 42 %
		are considered to be unfavourable -inadequate and 18 % are unfa-
		vourable -bad. More than one-sixth (17 %) of species assessments
		have an unknown status. In relation to conservation trends, 4 %
		of species assessments are unfavourable but improving, 20 % are
		stable, but 22 % are deteriorating and 14 % are without a known
		trend.	
			223

A major source of information for EU Member States is provided by the regular reporting (now planned every six years) under Article 12 of the EC mals, amphibians, reptiles, fishes, freshwater molluscs, dragonflies, butterflies, saproxylic beetles and plants). The reporting cycle covering the period 2008-2012 for birds and the period 2007-2012 for habitats and other species shows that (EEA, 2015c):

• Whilst the majority of Europe's birds are secure, there are still a significant number that are threatened, declining or depleted, including once common farmland species like the Skylark, Alauda arvensis, and the Black-tailed Godwit, Limosa limosa. Looking at the short-term population trends, these indicate that some 4% of all bird species are still not secure but increasing and 6% are stable.

  Ces deux marques sont gérées par un comité de marque qui est l'organe central de gestion, se réunissant deux fois par an et ayant pour ob-

	VÉGÉTAL LOCAL : UNE MARqUE FRANÇAISE POUR LA CONSERVATION DE LA FLORE INDIGÈNE	> Mots-clefs	RÉGIONS D'ORIGINE BIOGÉOGRAPHIE
	•		MESSICOLES FLORE SAUVAGE
		VÉGÉTAL LOCAL RESTAURATION ÉCOLOGIqUE
		RÉHABILITATION CONSERVATION DE LA BIODIVERSITÉ
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240 jectif d'étudier les dossiers des candidats à la labellisation et d'apporter les éléments à l'AFB pour les labellisations. Il prend appui sur les résultats des contrôles réguliers réalisés par les auditeurs chez les candidats et les bénéficiaires.

  de marque réuni deux fois par an, les dossiers sont étudiés afin de définir si la marque est attribuée aux espèces proposées par le candidat. La marque est attribuée aux espèces qui sont conformes aux attentes du règlement et du référentiel technique chez des candidats aptes à remplir les exigences de ces cahiers des charges. Le candidat fera alors l'objet de plusieurs audits au cours de sa période de labellisation. Depuis 2015, ce sont déjà 48 candidats 'année 2015 a été marquée par plusieurs événements clés. En avril, les 13 premières candidatures pour la labellisation ont été reçues. En juin, le premier comité de marque a eu lieu afin d'étudier ces premières candidatures. Suite au dépôt des candidatures, les audits ont eu lieu dans le courant de l'été. Les premières labellisations ont été attribuées en novembre 2015.

		VÉGÉTAL LOCAL : UNE MARqUE FRANÇAISE POUR LA CONSERVATION DE LA FLORE INDIGÈNE	> Mots-clefs	RÉGIONS D'ORIGINE BIOGÉOGRAPHIE
		•		MESSICOLES FLORE SAUVAGE
			VÉGÉTAL LOCAL RESTAURATION ÉCOLOGIqUE
			RÉHABILITATION CONSERVATION DE LA BIODIVERSITÉ
	04.	Les marques : des outils scientifiques	ADAPTATIONS LOCALES DIVERSITÉ GÉNÉTIqUE
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241 qui ont reçu le droit d'exploiter l'une ou l'autre des marques, qu'ils soient collecteurs et ou producteurs de végétaux locaux, herbacés ou ligneux. Un relais technique et scientifique pour le développement de filières locales de production de plantes indigènes labellisées est en place. Il est constitué des membres du réseau des Conservatoires botaniques nationaux pour chaque région d'origine et de membres de Plante & Cité et de l'Afac-Agroforesteries. Ce réseau permet un accompagnement dans l'utilisation des végétaux locaux lors d'aménagements sur le territoire et sert de relais entre producteurs et utilisateurs. LCes deux marques sont présentées sur le site internet http://www.fcbn.fr/vegetal-local-vraies-messicoles (bientôt www.vegetal-local.fr) et des lettres d'informations sont publiées régulièrement depuis Janvier 2015, elles reprennent les évènements marquants et permettent leur diffusion.

Table 2

 2 

) to give an assessment for each biogeographical or marine region within its territory. These assessments are then combined to give an assessment of the Conservation Status at the whole biogeographical or marine region (i.e. including all Member States within it).

The Conservation Status assessments for Article 17 concern the Conservation Status across all of a biogeographical or marine region within a Member State, i.e. not just within the Natura 2000 network.

Assessments of Conservation Status are given as one of four classes 'Favourable', 'Unfavourable-inadequate', 'Unfavourable-bad' and 'Unknown'.

  Figure3shows how the taxonomic groups compare and it is clear that vascular plants have a higher percentage of reports as 'Favourable' than other taxonomic groups. This is likely to be due to the large number of localized endemics listed on the annexes; of the 86 taxa whose distribution is one grid cell (10 km x 10km), 60 are plants.
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	04.					18%	23%	22%		23%
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	• Richard Dominique • Gaudillat Zelmira • Bailly-Maitre Jerôme					42%	17%	20%	>	14%	4%	17%	> FIGURE 2.
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							Unfavourable-stable		Unfavourable-unknown-trend	conservation status class (2007-12) (left)
							Unfavourable-inadequate		Unfavourable-improving	and their trends (right) (Source EEA 2015)
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		Other invertebrates (14)							
		Fish (304)							
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		Non-vascular plants (14)							
		Arthropods (415)							
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	> TABLE 2	Population		Area					
	The parameters for assessing Conservation	Suitable habitat		Structure and functions				
	Status of habitats and species	Future prospects	Future prospects				
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Conservation status of EU species

Although it is difficult to evaluate the effectiveness of networks of protected areas and other measures the evidence suggests that appropriate conservation measures such as appropriately managed Natura 2000 sites leads to improvement in conservation status (EEA 2015).

Ex situ CONSERVATION PEATBOG WET MEADOW BOTANICAL GARDEN PEATBOG AND WET MEADOW ON A MICRO-SCALE IN THE ADAM MICK- IEWICz UNIVERSITY BOTANICAL GARDEN IN POzNAń •

  

	EUROGARD VII
	PARIS	
	04.	Results
	• Kolasińska Alicja	
	• Jaskulska Joanna • Jaskulska Joanna	
		Plan of the peatbog and
		wet meadow
		254

> Keywords

> FIGURE 2.

Ex situ CONSERVATION PEATBOG WET MEADOW BOTANICAL GARDEN PEATBOG AND WET MEADOW ON A MICRO-SCALE IN THE ADAM MICK- IEWICz UNIVERSITY BOTANICAL GARDEN IN POzNAń •

  

	> Keywords
	In 2013, 23 species were planted in the created habitats (Tab. 1). Horticul-
	turally most demanding taxa include Andromeda polifolia, Betula humilis, Betula
	nana, Carex pulicaris, Chamaedaphne calyculata, Drosera rotundifolia, Eriophorum

angustifolium, E. vaginatum, Ledum palustre, Lycopodiella inundata, Oxycoccus palustris, Salix lapponum, Saxifraga hirculus and Sphagnum sp.

Taxa name Planted in 2013 Planted or to be planted in 2015 Condition in 2015 > TABLE 1.

  

	Andromeda polifolia L.	+	+		
	Arnica montana L.			+	
	Betula humilis Schrank	+	++		
	Betula nana L.	+	++		
	Butula pubescens Ehrh.	+	++		
	Calla palustris L.			+	
	Calluna vulgaris (L.) Hull	+	++		
	Caltha palustris L.			+	
	Carex arenaria L.			+	
	Carex pulicaris L.	+	++		
	Chamaedaphne calyculata (L.) Moench	+	+		
	Cirsium canum (L.) All.			+	
	Cladium mariscus (L.) Pohl			+	
	Colchicum autumnale L.			+	
	Comarum palustre L.	+	++		
	Cornus suecica L.			+	
	Drosera rotundifolia L.	+	++		
	Empetrum nigrum L.			+	
	Equisetum palustre L.	+	++		
	Eriophorum angustifolium Honck.	+	++		
	Eriophorum vaginatum L.	+	+		
	Euphorbia palustris L.			+	
	Euphorbia villosa Waldst. et Kit. ex Willd.			+	
	Festuca valesiaca Schleich.	+	++		
	Geranium sanguineum L.			+	
	Gladiolus imbricatus L.			+	
	Gladiolus palustris Gaud.			+	
	Inula salicina L.			+	
	Iris sibirica L.			+	
	Ledum palustre L.	+	-		
	Lycopodiella inundata (L.) Holub	+	-		
	Lysimachia thyrsiflora L.			+	
	Menyanthes trifoliata L.			+	
	Myrica gale L.			+	
	Osmunda regalis L.			+	List of species
	Oxycoccus palustris Pers.	+	++		introduced or foreseen
	Pinus sylvestris L.			+	to be planted in the
	Polemonium caeruleum L.			+	peatbog
	Polytrichum commune Hedw.	+	++		and variable humidity
	Primula farinosa L.			+	grassland subsection
	Pulsatilla patens L.			+	+ condition similar to
	Rhynchospora alba (L.) Vahl.	+	0		the one observed in
	Salix lapponum L.	+	+		2013
	Saxifraga hirculus (L.) Scop.	+	+		+ + the species grows
	Schoenus nigricans L.			+	better, is self-seeding
	Senecio macrophyllus M.Bieb.			+	and gets shoots or
	Sphagnum sp.	+	+		clumps
	Swertia perennis L.			+	-condition worse than
	Trollius europaeus L. Vaccinium myrtillus L. Vaccinium uliginosum L.	+ +	0 +	+	in 2013 0 species not observed (probable absence)
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		W: Program, streszczenia prezentacji. Ogólnopolska Konferencja:
		"Różnorodność biologiczna Polski a Światowy Strategiczny Plan dla
		Bioróżnorodności 2011-2020 -nowe wyzwania i zadania dla ogrodów
		botanicznych oraz banków genów", 30 czerwca -4 lipca 2014, Warszawa
		-Powsin. Pp. 84.

Kolasińska, A., Wiland-Szymańska J. & Pieńkowski, D., 2012. The strategy towards the implementation of Global Strategy of Plant Conservation (Target 8 and 14) in Adam Mickiewicz University Botanical Garden. In: Pieńkowski, D., Makarewicz-Marcinkiewicz, A. & Wiland-Szymańska, J. (eds.). Sustainable development. Theory -practice -education. Wyd. Ekonomia i Środowisko. Poznań -Białystok. pp. 219-239. Nowak, A. & Nowak, S., 2006. Piaskownia w Kotlarni na Śląsku Opolskim ostoją zagrożonych gatunków roślin naczyniowych. Chrońmy Przyr. Ojcz. 62 (2): 72-75. Sharrock, S., 2012. GSPC. Global Strategy for Plant Conservation. A guide to the GSPC. All the target, objectives and facts. Botanic Gardens Conservation International, UK, pp. 36.

E4 Category of groups Seed quantity Accession number Percentage / total accessions Taxa number Family number

  

							> TABLE 3.
							Classification of
							accessions according
							to seed, taxon and
							family quantities, after
							a CBNMed SB inventory.
							Two major group
							categories, i.e. E4 and
		1,001 -10,000	586	5,46%	274	56	E5, could be used for
	E5	>10,000	100	0,96%	69	28	studies on the evolution
	E4 + E5		686	6,42%	341	84	of functional traits
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	04.																													
				Collecting activities from 2013 to 2015															
	• Schwager Patrick • Berg Christian	Number of collected species	16 14 12 10 8 6 4 2 0	09 Mai	13 Mai	24 Mai	29 Mai	06 Jun	14 Jun	22 Jun	25 Jun	29 Jun	04 Jul	10 Jul	15 Jul	19 Jul	24 Jul	26 Jul	01 Aug	03 Aug	06 Aug	13 Aug	15 Aug	18 Aug	20 Aug	22 Aug	02 Sept	04 Sept	10 Sept	12 Sept
												Collecting days													
	> FIGURE 2			Collected in 2013			Collected in 2014			Collected in 2015											
	Collecting activities																													
	in the years 2013 to																													
	2015. The bars indicate																													
	the number of species																													
	collected within a one-																													
	day period (y-axis).																													
	The distinction of the																														Map of Styria and
	collection years is by																														Carinthia with sampling
	different colours																														points of the years 2013
																															to 2015. Datasource
																															(CC-BY-3.0 licence):
																															Land Steiermark -data.
																															steiermark.gv.at; Land
																															Kärnten -data.ktn.gv.at;
																															Umweltbundesamt
																															GmbH -data.
																															umweltbundesamt.at
																														287

Since 2013, our search has been focused on special target species according to the Millennium Seed Bank partnership e. g. Eastern Alps endemics or endangered species: 45 species are listed in the Austria's red list (Nikelfald 1999), 13 species are listed as regionally threatened in Styria

[START_REF] Zimmermann | Atlas gefährdeter Farn-und Blütenpflanzen der Steiermark. References Anonymous[END_REF]

) and 29 species are listed as regionally threatened in Carinthia

[START_REF] Kniely | Die Rote Liste der gefährdeten Farn-und Blütenpflanzen Kärntens[END_REF]

. Some of Austria's most endangered species are Gentiana froelichii, Alyssum ovirense, Kanutia carinthiaca, Veronica fruticulosa or Alyssum repens subsp. transsilvanicum or Saxifraga paradoxa. Many of these species also have endemic status in Austria (Table
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297 05. Gestion différenciée aux Conservatoire et jardins botaniques de Nancy : rétrospective et évolutions Study of the adaptability of trees to drought: phenological monitoring of assisted growth sensors, in the Botanical Garden of Villa Thuret Scientific Arboreta under climatic changes Les Conservatoire et Jardin Botaniques de la Ville de Genève au régime bio Siberian fir seed productivity in V.N. Sukachev Institute of Forest Arboretum, Russia Benkhelifa Karim, Rémy Marc, Astafieff Katia Ducatillion C., Bellanger R., Charron T., Chevallier J., Heinz C., Marchal C., Mellerin Y., Caraglio Y., Ameglio T. Lamant T., Bastien JC., Bellanger R., Ducatillion C., Musch B. 299 Benkhelifa Karim, Rémy Marc & Astafieff

Katia THEME E : BOTANIC GARDENS & CLIMATE CHANGE 05. EUROGARD VII PARIS GESTION DIFFÉRENCIÉE AUX CONSERVATOIRE ET JARDINS BOTANIQUES DE NANCY : RÉTROSPECTIVE ET ÉVOLUTIONS

  

		Collections Botaniques,
		Conservatoire et jardins botaniques
		de Nancy, 100 rue du Jardin Botanique,
	Photo credit : Gestion différenciée au jardin botanique,	54 600 Villers-lès-Nancy karim.benkhelifa@grand-nancy.org marc.remy@grand-nancy.org katia.astafieff@grand-nancy.org

Karim Benkhelifa / JBN 05. Résumé LES CONSERVATOIRE ET JARDINS BOTANIQUES DE NANCY (CJBN) ONT RÉALISÉ DE NOMBREUX EFFORTS POUR UNE ASSURER UNE GESTION DES COLLECTIONS PLUS RESPECTUEUSE DE L'ENVIRONNEMENT, AUSSI BIEN DANS LES SERRES TROPICALES QUE DANS LES COLLECTIONS TEMPÉRÉES. CELA SE TRADUIT NOTAMMENT PAR L'ÉLIMINATION DES PESTICIDES, DES ACTIONS VISANT à AUGMENTER LA BIODIVERSITÉ DANS LE JARDIN, LA MISE EN PLACE DE LA PROTECTION BIOLOGIQUE INTÉGRÉE ET MêME UN PROJET DE PHÉNOLOGIE POUR ÉTUDIER LES CHANGEMENTS CLIMATIQUES.

  

303 Les Conservatoire et jardins botaniques de Nancy ont donc réal- isés de nombreux progrès dans la gestion de leurs collections, tant au niveau des collections tempérées (fauche tardive, plantation de vivaces qui abritent des auxiliaires de culture, etc.) que des col- lections tropicales (lutte intégrée, nouveau mode de chauffage, etc.). Ces pratiques permettent de s'inscrire dans une démarche de développement durable, qui prend en compte la problématique des changements climatiques avec un projet de recherche sur ce sujet (Lilascope).
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Photo credit : Un Jardin BIO favorise le vivant. Pollinisation de Borago officinalis L., Bernard Renaud, CJBG.

DÉVELOPPEMENT DURABLE HORTICULTURE BIOLOGIQUE, PRATIQUES HORTICOLES JARDIN BOTANIQUE LES CONSERVATOIRE ET JARDIN BOTANIQUES DE LA VILLE DE GENEVE AU REGIME BIO •

  La démarche de reconversion vers des techniques de culture biologique est le résultat de plus d'une année d'étude de faisabilité. Il y a d'abord un constat de départ : en 2014, le Jardin botanique de la Ville de Genève est « pr-
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		BIOSUISSE. La deuxième partie de l'étude a porté sur l'évaluation des coûts était déjà largement pratiqué au Jardin botanique compte tenu de la spéc-Ensuite, le Jardin botanique de la Ville de Genève a formellement signé un	er dans cette liste; nous avons dû ainsi bouleverser de nombreuses habitudes Les principaux problèmes que nous avons rencontré sont liés à l'acquisi-tre, une institution aussi complexe que la Jardin botanique de Genève, qui
		et la charge administrative engendrés par un tel processus. La procédure à ificité et de la diversité des cultures. De manière générale, une très grande contrat de production avec BIOSUISSE, l'organe fédérateur des agriculteurs	et rechercher des nouveaux fournisseurs à qualité de produits égale, voire tion de matériel végétal de multiplication (semences, boutures, plants, etc…), compte 42 collaborateurs et plus de 9000 taxons, doit nécessairement pass-
		suivre pour une reconversion BIO a également été clarifiée. importance est donnée au respect de la vie du sol. « À long terme, seuls les BIO. Nous avons également mandaté la société indépendante BioInspecta,	supérieure. Par exemple, la fumure minérale des plantes a été complètement l'offre en qualité BIO étant très faible en production ornementale. Il y a au-er par un processus d'acceptation. Pour les jardiniers, il s'agit de réinventer
		sols vivants continueront de fournir des récoltes » (BIOSUISSE, 2014). C'est qui est l'organisme de contrôle des exploitants BIO. Enfin, nous sommes	revue et remplacée par des engrais organiques. Avec des temps de réaction jourd'hui en Suisse très peu de fournisseurs qui proposent des semences de son métier, d'oser expérimenter, déconstruire des principes établis depuis de
		À la suite des résultats de cette étude, nous avons pris toutes les mesures pourquoi la conservation et l'amélioration de la fertilité naturelle des sols devenus membres de BioGenève, l'association cantonale des producteurs	parfois plus longs, l'utilisation de ces engrais nécessite une adaptation des plantes ornementales (annuelles, bisannuelles et bulbes) certifiées BIO. Le nombreuses années.
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esque » BIO. Pour mesurer avec rigueur et précision le vide à combler vers la certification BIO, nous avons rédigé et soumis un sujet de travail de bachelor à la Haute école du paysage, d'ingénierie et d'architecture de Genève (hepia).

Un étudiant de la filière Gestion de la Nature s'est saisi du sujet et a travaillé pendant 3 mois au contact du terrain et des jardiniers. L'objectif était de clarifier la procédure administrative vers la certification, et de mesurer l'impact technique et financier d'une telle opération

(Irschingler, 2014)

.

L'étude a consisté à faire un inventaire le plus exhaustif possible de tous les intrants utilisés au Jardin (engrais, produits phytosanitaires, semences, substrats de culture, alimentation et soins aux animaux, etc…) et de vérifier la compatibilité avec les règles de BIOSUISSE. Pour tous les produits non autorisés, l'objectif était de proposer une ou plusieurs solutions techniques alternatives, de manière à pouvoir assurer une transition vers le BIO sans nécessaires pour nous mettre en conformité avec les exigences de BIOSU-ISSE avant le 1 er janvier 2015. Techniquement, la méthode a consisté à faire un tri complet des intrants du Jardin, acquérir des fournitures nouvelles, et mettre en place des procédures pour assurer une traçabilité parfaite de La dernière étape, et probablement la plus sensible, a été de convaincre l'ensemble du personnel du secteur Jardin (42 collaborateurs) du bienfondé de cette démarche vers le BIO. En effet, la réussite de ce projet tient beaucoup dans la capacité des jardiniers à accepter le changement et à s'y adapter.

pratiques culturales de la part des jardiniers. Les substrats de culture ont été également reconsidérés, avec pour objectif de travailler sans tourbe pour la production, ce qui correspond à une exigence supplémentaire par rapport aux normes de BIOSUISSE. C'est peut-être l'aspect phytosanitaire qui nous caprins) ainsi que les protocoles de soins vétérinaires ont été par contre entièrement revus et corrigés pour se conformer au cahier des charges de l'agriculture biologique. Des solutions alternatives ont finalement été trouvées pour l'ensemble des produits non autorisés par BIOSUISSE (voir annexe).

L'intégralité de ces résultats est présentée dans le travail de bachelor de V. Irschlinger (2014). En plus des restrictions concernant les intrants, certaines mesures contraignantes relatives aux pratiques de culture sont décrites dans le cahier des charges de BIOSUISSE. Il est dit par exemple que « la régulation des mauvaises herbes doit être effectuée uniquement par les techniques de culture et par des moyens mécaniques. Le désherbage thermique est autorisé. […] La stérilisation du sol à la vapeur est interdite en plein air » (BIOSUISSE, 2014). revêt une importance centrale en agriculture biologique et doit être obtenue par des techniques de culture adéquates. Tout ce qui contredit cet objectif primordial doit être abandonné. Il est en particulier « formellement interdit d'utiliser des engrais chimiques de synthèse et des produits phytosani-Le cahier des charges de BIOSUISSE prévoit également des mesures obligatoires d'encouragement de la biodiversité. « Les producteurs Bourgeon cultivent l'ensemble de leur domaine de manière à ménager le plus possible l'environnement et les plantes, animaux et microorganismes présents. Ils s'efforcent d'avoir un domaine aussi diversifié que possible qui laisse de la place à divers êtres vivants et habitats aussi bien dans les surfaces cultivées qu'à leurs abords. Les producteurs Bourgeon complètent avec des mesures supplémentaires les déjà grandes prestations systémiques de l'agriculture biologique pour la biodiversité » (BIOSUISSE, 2014). De par sa diversité en terme de nombre d'espèces cultivées, mais aussi paysagère, le Jardin botanique respecte déjà ces principes sans mesure supplémentaire. Il est toutefois intéressant de noter que les principes de BIOSUISSE ne s'arrêtent pas uniquement à la culture elle-même, et accordent une place importante à la notion de services écosystémiques. choix et la diversité sont ainsi très faibles, et la qualité germinative n'est pas toujours optimale. Il paraît évident que si la demande émanant des professionnels de l'horticulture augmente, le nombre de fournisseurs, la qualité et la disponibilité des produits, ainsi que la diversité de formes et de couleurs Administrativement, nous avons dû mettre en place plusieurs actions pour se mettre en conformité. D'abord, toutes les opérations techniques (traitements phytosanitaires, traitements vétérinaires, achats d'intrants, opérations d'apiculture et d'élevage, etc…) doivent être strictement documentées et archivées pour assurer un suivi complet de l'exploitation. « Les exploitations doivent rendre compte de leurs achats d'engrais, d'amendements, de fourrages, d'additifs fourragers et de produits phytosanitaires, et de l'emploi qui en est fait. La présence de tout intrant non autorisé par le présent Cahier des charges est formellement interdite dans toute l'exploitation » (BIOSUISSE, 2014). Ces exigences de traçabilité demandent la tenue à jour d'un certain nombre de registres consultables en tout temps sur l'exploita-BIO. L'ensemble des cotisations obligatoires et des émoluments de contrôle s'élève aux alentours de 1000.-CHF par année. Le Jardinier-chef a également dû suivre une formation obligatoire de 2 jours sur les principes de l'Agriculture biologique. specta en mars 2016, ce qui est loin d'être anodin dans l'approche de notre métier. Accepter de faire contrôler son travail par une entreprise extérieure, c'est une manière de s'exposer à un jugement. C'est pourtant l'outil incontournable qui permet de certifier la qualité des exploitations BIO en Suisse. Le contrôle a lieu chaque année entre mars et septembre. En plus de cet exercice obligatoire (et annoncé), 10% des exploitations suisses sont visitées une deuxième fois de manière aléatoire. Toutes les solutions techniques trouvées dans le cadre de cette recherche ont été proposées aux jardiniers comme une alternative positive. Cette approche « solution » a été la clé de la réussite du processus vers le BIO. Il est Dans le contexte actuel de l'agriculture biologique, le chemin pris par le Jardin botanique de Genève est bien évidemment une exception. Cette démarche est pionnière, puisqu'à priori, le cahier des charges de BIOSUISSE pects de notre métier si spécifique ne sont en effet pas décrits dans les règles du jeu, personne jusque-là n'ayant soulevé la problématique. Est-il possible de recevoir des plantes rares de collection d'autres Instituts botaniques qui ne sont pas certifiés BIO ? Comment nourrir des animaux d'ornement si l'aliment n'existe pas en qualité BIO ? Faut-il renoncer aux traditions d'échanges de graines à travers les Index seminum ? Autant de questions qui ont été soulevées et résolues par des compromis, grâce à la bienveillance de BIOSUISSE qui est conscient de ses limites, et qui a souhaité encourager notre démarche. La suite logique serait de faire évoluer le cahier des charges de BIOSUISSE, vers la prise en considération des spécificités des métiers de l'horticulture, de la botanique et des espaces verts. Il semble nécessaire d'avoir une masse critique d'entreprises et de jardins botaniques assez importante pour pouvoir stimuler ce changement.

LES CONSERVATOIRE ET JARDIN BOTANIQUES DE LA VILLE DE GENEVE AU REGIME BIO • Au niveau national, le Jardin botanique de la Ville de Genève est la première collectivité publique à respecter formellement les normes de BIOSUISSE. Les espaces verts urbains en Suisse étant majoritairement gérés et entretenus par le secteur public, l'objec- tif est d'inciter et d'encourager d'autres municipalités à faire de même en s'appuyant sur cette expérience. La portée de ce projet prendrait alors une dimension supplémentaire avec un impact dé- multiplié. La réussite de ce projet tient essentiellement dans la capacité des jardiniers à accepter le changement. Concrètement, le passage en BIO ne demande pas nécessairement plus de travail, mais oblige à réaliser plusieurs adaptations. L'enjeu a été de trouver ensemble des solutions techniques (engrais, traitements, substrats, etc…) qui soient favorables et parfois même meilleures qu'auparavant. La responsabilité des collections vivantes du Jardin botanique de la Ville de Genève (plus de 15 000 plantes de collections) ne laisse en effet pas le droit à l'erreur ou à l'approximation !

  

	PARIS EUROGARD VII	• LES CONSERVATOIRE ET JARDIN BOTANIQUES DE LA VILLE DE GENEVE AU REGIME BIO	LUTTE BIOLOGIQUE BIODIVERSITÉ DÉVELOPPEMENT DURABLE HORTICULTURE BIOLOGIQUE, > Mots-clefs DÉVELOPPEMENT DURABLE HORTICULTURE BIOLOGIQUE, LUTTE BIOLOGIQUE BIODIVERSITÉ > Mots-clefs
				PRATIQUES HORTICOLES JARDIN BOTANIQUE PRATIQUES HORTICOLES JARDIN BOTANIQUE
	05. 05.	Références	Conclusion
		BIOSUISSE, 2014. Cahier des charges pour la production, la transformation et	
	• Freyre Nicolas	le commerce des produits Bourgeon, Bâle, 272p.	
	• Loizeau • Loizeau		
	Pierre-André Pierre-André	Clerc, M. & Taramarcaz, J., 2011. De bonnes raisons pour pratiquer l'agricul-ture bio, FIBL, Bâle, 8p.	
			311

FiBL, 2014. Liste des intrants 2014 -Intrants pour l'agriculture biologique en Suisse, Frick, 112 p. Irschlinger, V., 2014. Les Conservatoire et Jardin botaniques de Genève (CJB) : vers la certification BIO ?, travail de bachelor HES-SO, hepia, 66p. http://www.fibl.org/ http://www.bio-suisse.ch/fr/ http://www.bio-inspecta.ch/ http://www.biogeneve.ch/ 312 Bazhina Elena THEME E : BOTANIC GARDENS & CLIMATE CHANGE

1 , Bellanger Richard 1 , Charron Tristan 1 , Chevallier Joëlle 1 , Heinz Christine 2 , Marchal Cécilia 1 , Mellerin Yannick 1 , Caraglio Yves 2 & Ameglio Thierry 3 THEME E : BOTANIC GARDENS & CLIMATE CHANGE 05. EUROGARD VII PARIS STUDY OF THE ADAPTABILITY OF TREES TO DROUGHT : PHENOLOGICAL MONITORING OF ASSISTED GROWTH SENSORS, IN THE BOTANICAL GARDEN OF VILLA THURET

  

	PARIS EUROGARD VII	SIBERIAN FIR SEED PRODUCTIVITY IN V.N. SUKACHEV INSTITUTE OF FOREST ARBORETUM, RUSSIA • • SIBERIAN FIR SEED PRODUCTIVITY IN V.N. SUKACHEV INSTITUTE OF FOREST ARBORETUM, RUSSIA	> Keywords > Keywords	ex situ CONSERVATION SEED FORMATION SEED FORMATION ex situ CONSERVATION
				SEEDS PRODUCTIVITY SEEDS PRODUCTIVITY
	05. 05.			
	• Bazhina Elena			
	Inra PACA Villa Thuret			
	Photo credit : PepiPiaf sensor on Eucalyptus dorrigoensis tree,		Varpholomeev, I.V. & Maltsev, Y.M. (Eds.), 2006. Gosudarstvennii Doklad O Sostoyanii i Ohrane Okruzhajuscheii Sredii v Krasnoyarskom Kraye v 2006 (State Report about Environmental Status and Protection in Krasnoyarsk Region in 2006). Priroda, Krasnoyarsk. Westwood, M. & Cavender N., 2015. What's your Tree Species? Prioritiz-ing Threatened Taxa through a Comprehensive Conservation Strategy. Eurogard VII. European Botanic Gardens in the Decade on Biodiversity Challeng-1 Unité expérimentale Villa Thuret et jardin botanique -Côte d'Azur (PACA) 90, che-min Raymond -F 06160 Cap d'Antibes 3 Unité mixte de recherche PIAF Site INRA de Crouël -INRA centre Provence Alpes F 63000 Clermont-Ferrand

es and Responsibilities in the Countdown towards 2020. Book of abstracts. July 6-10. Paris, France: 94-95. 322 Ducatillion Catherine catherine.ducatillion@paca.inra.fr 2 Unité mixte de recherche AMAP -CIRAD -boulevard de la Lironde TA 40/PS26 -F 34398 Montpellier Cedex 5

FOREST TO CLIMATIC CHANGES IS ONE OF THE IMPORTANT CHALLENGES THAT INRA 1 AND ONF 2 HAVE TO RAISE. IN ORDER TO REACH PART OF THIS GOAL, BOTH INSTITUTES HAVE REVISITED 6 ARBORETA PLANTED, FOR MOST OF THEM, FORTY YEARS AGO.
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ago are not the best nowadays. For example, in 1989, in the Mediterranean arboreta, the best choice for broadleaves was, species of genus Fraxinus, Al-
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CLIMATIC CHANGE INTRODUCTION OF EXOTIC TREE SPECIES IN FRENCH ELIMINATION ARBORETA: LESSONS OF THE PAST AND IDENTIFICATION OF VALUABLE FOREST REPRODUCTIVE MATERIALS FOR THE FUTURE •

  We have also shown that arboreta could be very interesting places to educate forest managers on the interest of new species under climatic changes. Indeed, in managed forest the number of species is low, and generally forest manager badly know or ignore non-native species' autecology. Arboreta are suitable places where they could increase their knowledge and thus discover the potentiality for forest purposes of more than hundred species in real forest conditions like Alnus rubra or Nothofagus or still Chamaecyparis and Thuya spp.
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> Keywords nus or Arbutus. Presently, the best species belong to the genus Eucalyptus spp. in spite of 1985's intensive frost. Arboreta also provide information on the invasive character of non-native species such as Hakea spp. Moreover, native species are not always better adapted in terms of growth and climate adaptation. It is for example the case in the arboreta under oceanic climate for Pinus sylvestris L., worse than Sequoia sempervirens (D. Don) Endl. or Abies grandis (Douglas ex D. Don) Lindl..
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Imbert, P., 1988. Choix des espèces de reboisement en Haute-Margeride, premier bilan de l'arboretum Curie (Lozère, col des 3 soeurs, altitude 1470 m).
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  as well as its presence in the national market. On the other hand, the highlighting of building garden models, examples of the application of the defined methodology and subsequent increase in use. Two examples are
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MECO/ARRÀBIDA 9/03/2012 Sigmetum (Filipe Soares, Joao, Tino), Argout (Mrata Salazar Leite), ISA (Dalila Espirito-Santos)

  

	Tour n*	Itinerary	Date	Participants				
	Tour n*	Itinerary	Date	Participants				
	Woodland Stage 1 Stage APOSTIÇA/Woodland 1 APOSTIÇA/	Pre-forest Pre-forest	High shrub Coordinate High shrub Coordinate	Vegetation series Perennial grassland Vegetation series Perennial grassland	Low shrub	Low shrub	Annual grassland	Annual grassland
	Oleo-Quercetum suberis (residual) Oleo-Quercetum suberis (residual)	Junipero navicularae-Quercetum lusitanica Junipero navicularae-Quercetum lusitanica	Thymo capitellati-Stauracanthetum genistoidis (residual) Thymo capitellati-Stauracanthetum genistoidis (residual) Euphorbio transtaganae-Euphorbio transtaganae-Celticetum giganteae Celticetum giganteae	Erico umbellatae-Ulicetum welwitschiani Erico umbellatae-Ulicetum welwitschiani	Corynephoro macrantheri-Arenarietum algarbiensis Corynephoro macrantheri-Arenarietum algarbiensis
	Quercus suber Quercus suber		Juniperus navicularis Juniperus navicularis	Thymus capitellatus Thymus capitellatus	Tuberaria guttata Tuberaria guttata Ulex australis subsp. welwitschianus Ulex australis subsp. welwitschianus Celtica gigantea (=Stipa gigantea) Celtica gigantea (=Stipa gigantea)
	Phillyrea angistifolia Phillyrea angistifolia	Daphne gnidium Daphne gnidium	Helichrysum italicum subsp. serotinum Helichrysum italicum subsp. serotinum Asphodelus lusitanicus Asphodelus lusitanicus	Erica umbellata Erica umbellata	Aira caryophyllea Aira caryophyllea
	Phillyrea latifolia Phillyrea latifolia	Quercus lusitanica Quercus lusitanica	Halimium calycinum Halimium calycinum	Brachypodium phoenicoides Brachypodium phoenicoides	Calluna vulgaris Calluna vulgaris	Iberis contracta subsp. welwitschii Iberis contracta subsp. welwitschii
	Asparagus aphyllus Asparagus aphyllus	Quesrcu coccifera Quesrcu coccifera		Agrostis curtisii Agrostis curtisii	Anemone palmata Anemone palmata Lythodora prostrata subsp. lusitanica Lythodora prostrata subsp. lusitanica
	Asparagus acutifolius Asparagus acutifolius			Carlina corymbosa Carlina corymbosa	Lavandula luisieri Lavandula luisieri	Scilla monophyllos Scilla monophyllos
					Pimpinela villosa Pimpinela villosa	Cistus salviifolius Cistus salviifolius	Linaria spartea	Linaria spartea
					Thapsia dissecta Thapsia dissecta	Genista triacanthos Genista triacanthos	Corynephorus macrantherus Corynephorus macrantherus
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	Tour sheet			
	arqOUT arquitectura paisagista	Sigmetum		Instituto Superior de Agronomia
	Investigação/Projecto	Investigação/Produção	Investigação/Consultoria
	Cristina Oliveira, Marta Salazar Leite	Filipe Soares, João Paulo Gomes	Ana Luísa Soares, Dalila Espirito-Santo
	LANDSCAPE		PHYTOSOCIOLOGY
				Asparago aphylli-
				Quercetum suberis
	Arbutus unedo	Erica scoparia	Asparagus aphyllus	Brachypodium phoenicoides
	Crataegus monogyna subsp brevispina	Myrtus communis	Calluna vulgaris	Gladiolus reuteri
	Olea europaea var. sylvestris	Phillyrea angustifolia	Cistus crispus	Origanum vulgare
	Pyrus bourgaeana	Pistacia lentiscus	Cistus salviifolius	Stipa gigantea
	Quercus suber	Quercus coccifera	Daphne gnidium	Thymus capitellatus
		Rhamnus alaternus	Erica australis	
			Juniperus navicularis	
			Lavandula stoechas subsp. luisieri
			Lonicera etrusca	
			Quercus lusitanica	
			Rhamnus oleoides	
			Rosmarinus officinalis	
			Rosa sempervirens	
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	> TABLE 1
	Plants used in
	Olisiponensis Garden and
	survival rate

• Soares Filipe • Espírito-Santo Dalila NATIVE SPECIES

Table 1

 1 

with their survival rate past one year. A mortality rate of 27% was observed in total. Species like Cistus crispus, C. salviifolius, Coronilla glauca, Lavandula stoechas subsp.

SHRUB Survival rate LOW SHRUB Survival rate Survival rate CLEARING/HEDGE > FIGURE 6

  

	WOODLAND	Survival rate	HIGH Educational panel of Olisiponensis Garden
	Olea europaea var. sylvestris	100%	Viburnum tinus	100%	Helichrysum stoechas	10%	Brachypodium phoenicoides	10%
	Ceratonia siliqua	100%	Phillyrea angustifolia	100%	Cistus albidus	100%	Centranthus ruber	100%
	Quercus pyrenaica	0%	Phillyrea latifolia	100%	Cistus crispus	75%	Euphorbia characias	75%
	Arbutus unedo	50%	Pistacia lentiscus	100%	Cistus monspeliensis	100%	Sedum sediforme	100%
	Quercus rivasmartinezii	100%	Quercus coccifera	100%	Cistus psilosepalus	80%		
	Quercus rotundifolia	0%	Rhamnus alaternus	90%	Cistus salviifolius	80%		
	Laurus nobilis	100%			Coronilla glauca	0%		
					Cytisus scoparius	0%		
					Lavandula stoechas subsp. luisieri	50%		
					Rosmarinus officinalis	50%		

Liliana 1 , Attorre Fabio 2 , Bonacquisti Sandro 2 & Irwin zoe 1 THEME F : EDUCATION 06. EUROGARD VII PARIS LET IT GROW : BOTANIC GARDENS, MUSEUMS AND zOOS CAMPAIGNING FOR BIODIVERSITY ACROSS EUROPE

  Based on recent Eurobarometer surveys, biodiversity is a concept that is hard to communicate and many people are not able to fully understand its meaning. Join us to re-imagine how we could contrib-ute to biodiversity conservation by actively engaging the people of Europe.

	EUROGARD VII PARIS	URBAN HOBBY GARDENING AND BOTANIC GARDENS •	BOTANIC GARDENS URBAN GARDENING SOCIAL ROLE SUSTAINABLE DEVELOPMENT > Keywords
					VEGETABLE GARDENING
	06. 06. abstract
	• Bavcon Jože • Derewnicka Liliana	HOW CAN WE
	• Attorre Fabio	
	• Bonacquisti	
	Sandro			
	• Irwin Zoe		
	Photo credit : An exhibition developed by Copenhagen Zoo as part of Let it Grow about what visitors	can do to attract biodiversity at home. It includes three experimental patches (grass, weeds and	meadow flowers); set aside for local biodiversity,	This workshop will be an opportunity to learn about projects focused on lo-cal biodiversity running in botanic gardens across Europe, to share your own experiences and to envision how botanic gardens can partner with zoos and museums to maximize their impact for safeguarding the future of European Biodiversity. BGCI will open this session by presenting the Let it grow cam-paign which will run, in collaboration with EAZA and ECSITE, the European Zoo and Museum Networks, between 2016-2017. The campaign will not only aim to raise awareness of biodiversity issues but engage European citizens in practical research and conservation activities in their local environments. This campaign has the potential to reach millions of Europeans who are al-ready engaged with museums, zoos and botanic gardens as well as attract-ing new audiences. In order to do so, this workshop will brainstorm with delegates, ideas for projects and activities that can be run locally as well as scaled, across many sites and countries. The Botanic Garden of Rome will also present its vision of developing botanic gardens in Europe as citizen science centres. Both of these concepts will act as inspiration for discussing new ideas for projects that botanic gardens can run in collaboration with zoos and museums. This paper presents the results of a workshop held as part of the 2015 Eu-rogard Congress, which was attended by around 15 participants, under the topic of education. Two introductory presentations outlined the "Let it grow campaign" led by BGCI and on the CSMON-Life project led by the Botanic garden of Rome which was followed by group discussions. One of the main outcomes of the workshop was to suggest two areas where collaborative cit-izen projects could be developed.

394

Derewnicka 

HARNESS THE POWER OF CITIzEN SCIENCE AND ACTION TO INCREASE AND ENHANCE THE VALUE OF OUR LOCAL SPACES FOR EUROPE'S BIODIVERSITY? CITIzEN SCIENCE PUBLIC ENGAGEMENT LOCAL BIODIVERSITY CAMPAIGN COLLABORATION BOTANIC GARDENS zOOS AQUARIA LET IT GROW: BOTANIC GARDENS, MUSEUMS AND zOOS CAMPAIGNING FOR BIODIVERSITY ACROSS EUROPE •

  

	> Keywords

Elizabeth 1 & Dupont Frédéric 2 THEME F : EDUCATION 06. EUROGARD VII PARIS ENTRÉE DU NUMÉRIQUE DANS LES JARDINS BOTANIQUES DES FACULTÉS DE PHARMACIE : LE PROJET SMARTJARDIN

  There is a lot of public knowledge and interest in this area, but not a lot of scientific research. Using ornamental plants as a hook will lead into questions of native vs non-native plants, hardiness in the face of climate change, monitoring for potential invasiveness and public engagement with the implications of this, etc.

	EUROGARD VII PARIS EUROGARD VII PARIS EUROGARD VII PARIS	LET IT GROW: BOTANIC GARDENS, MUSEUMS AND zOOS CAMPAIGNING FOR BIODIVERSITY ACROSS EUROPE • LET IT GROW: BOTANIC GARDENS, MUSEUMS AND zOOS CAMPAIGNING FOR BIODIVERSITY ACROSS EUROPE •	CITIzEN SCIENCE PUBLIC ENGAGEMENT LOCAL BIODIVERSITY CAMPAIGN COLLABORATION > Keywords CITIzEN SCIENCE PUBLIC ENGAGEMENT LOCAL BIODIVERSITY CAMPAIGN COLLABORATION > Keywords
						BOTANIC GARDENS zOOS AQUARIA BOTANIC GARDENS zOOS AQUARIA
	06. 06. 06. Résumé		
	• Derewnicka Liliana • Derewnicka Liliana	Public involvement : Monitoring their own wellbeing in various settings. SUITE à DEUX APPELS à PROJETS SUCCESSIFS, LE
	• Attorre Fabio • Bonacquisti • Attorre Fabio • Bonacquisti Sandro • Irwin Zoe Sandro • Irwin Zoe	project idea 2: ornamental plants PROJET smartjardiN (HTTPS://SMARTJARDIN. Rationale : Public involvement : Monitoring ornamental plants in public or private gar-UNIV-ROUEN.FR) A
	Frédéric Dupont et Photo credit : Smartjardin : les éléments majeurs de l'étiquetage connecté,	Elisabeth Chosson	Ce projet s'est construit autour de l'élaboration de 100 fiches numériques il-lustrées de plantes médicinales ou toxiques par des enseignants-chercheurs en botanique de différentes facultés de pharmacie françaises. Par ailleurs, une application web a été développée pour permettre la consultation des fiches sur des appareils mobiles (smartphones) ; cette application est liée à un espace collaboratif performant, permettant aux auteurs de saisir leurs données (http://smartjardin.univ-rouen.fr/admin). Les fiches signalétiques de chaque plante sont accessibles par le décodage d'un QR Code que les responsables de jardin peuvent directement générer sur la page de présentation du projet et placer sur les étiquettes des plantes. Les fiches sont également valorisées et consultables chez soi sur un ordi-nateur fixe au travers d'une autre application, jardins botaniques virtuels (http://jbv.univ-rouen.fr). Une troisième version du projet pourrait être multilingue, adaptée à une diffusion et une collaboration au niveau européen.	dens.	1 Université de Rouen, UFR de médecine et de pharmacie 22 bd Gambetta 76183 Rouen Cedex (France) elizabeth.chosson@univ-rouen.fr 2 Université de Lille, Faculté des sciences pharmaceutiques et biologiques 3, rue du Pr. Laguesse 59006 Lille Cedex (France) frederic.dupont@univ-lille2.fr
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VU LE JOUR DANS UNE PREMIèRE VERSION EN 2012 ET DANS SA VERSION ACTUELLE EN 2014.

  

  This paper analyses the content and methods of IBSE activities that were used to promote the awareness of plants (Table1).

	Knowledge (PCK) in the field of biodiversity and climate change. They gained
	knowledge about the pupil attitudes, knowledge and interest, and also on
	knowledge about planning and conducting IBSE activities. Furthermore on
	knowledge about the curriculum, as well as knowledge about unconvention-
	al assessment techniques, like concept cartoons and concept maps.
	Based on the questionnaire survey (pre-test) this paper indicates that the
	teacher students have only a little prior knowledge about biodiversity. During
	the course the teacher students gained a more differentiated picture about
	the dimensions of biodiversity.
	teachers (N=12) within the INQUIRE for Teacher Students Program. To gather
	data we analyzed questionnaires (pre-post) with open-ended questions and
	the research diaries of the teacher students and teachers according to the
	paradigm of the Qualitative Content Analysis (Mayring, 1998). In addition, an
	overview will be given on master theses based on the INQUIRE for Teacher Stu-
	dents Program. As a best practice example for learning botany in a student-relevant context,
	the IBSE teaching unit Photo-Safari in the Botanic Garden and its effect on pu-
	415

pils' learning about plants and pupils' connectedness of nature will be given in this paper. The teaching unit Photo-Safari was originally developed and conducted in the INQUIRE for Teacher Student Course in the summer semester 2013 and later on further developed within a master thesis. The special focus impact of the program inquire for teacher students The participating student teachers and teachers reported an increase of subject-specific Content Knowledge (CP) and the Pedagogical Content

06.

'Today we learned a lot about biodiversity. The different plant species and their morphological adaptation to climate factors -that was new for me.' (diary_teacher student_C1).

'[…]biodiversity, I knew before that it is about the different plant and animal species, different habitats and genetic diversity, I caught up on the meaning of the word "biodiversity" by reading, but I did not know how to implement this contents into my lessons before.' (diary_teacher).

Table 1

 1 gives an overview about teaching units (MEd theses) which include IBSE activities. They all use a student-relevant context in the domain of Botany and Biodiversity to raise the awareness of the importance of plants in this

	respect. It should recognize that the connection of hands-on activities and
	mind-on activities will be crucial to promote pupils' learning. Socio-scientific
	contexts (STS) as well as contexts that aim in the Education of Sustainable

Development (ESD) trigger also the interest of adolescent learners. Younger children like investigations, learning on stations, and outdoor activities. All programs listed in Table

1

were evaluated within master theses. They all indicate a positive impact on pupils' awareness of green biodiversity.

GLOBAL TREES CAMPAIGN BUILD CAPACITy INTERNATIONAL NETWORK CONSERVATION BEST PRACTICE BOTANIC GARDENS ARBORETA THE GLOBAL TREES CAMPAIGN -SAFEGUARDING THE WORLD'S THREATENED TREES FROM EXTINCTION •
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Photo credit : Critically Endangered Karomia gigas from Tanzania, Kirsty

Shaw / Global Trees Campaign 07.

  

	PARIS EUROGARD VII	• THE GLOBAL TREES CAMPAIGN -SAFEGUARDING THE WORLD'S THREATENED TREES FROM EXTINCTION	> Keywords	INTERNATIONAL NETWORK CONSERVATION GLOBAL TREES CAMPAIGN BUILD CAPACITy
				BEST PRACTICE BOTANIC GARDENS ARBORETA
		Identifying and prioritising the tree	
		species of greatest conservation concern	
	• Shaw Kirsty	In 2003, the IUCN Species Survival Commission (IUCN/SSC) Global Tree	
	• Gratzfeld Joachim	Specialist Group was formed with the mandate to lead red listing for trees	
	• Rivers Malin	and to act in an advisory capacity to GTC. The Global Tree Specialist Group	
		now has over 80 members, each working within their own institution to carry	
		out red listing of trees in specific regions or families. To date, GTC has pub-	
		lished several regional or taxonomically focused Red List reports, including	
			To ensure that the world's most threatened
			tree species are protected with populations
			recovering in situ through conservation action
			437	

for Magnoliaceae, Betulaceae, Rhododendrons, Montane trees of the tropical Andes and Mexican cloud forest trees. All reports are open access on the BGCI and GTC websites and red list assessments are also published on to the IUCN Red List of Threatened Species (www.iucnredlist.org).

  Staff at Bedgebury Pinetum successfully propagated seedlings from the collected seed. Some of the propagated seedlings will be transported back to Vietnam to increase the remaining wild population. Training is being provided to the Centre for Plant Conservation, enabling them to propagate seedlings locally in future as well. A portion of the seedlings are planted in Bedgebury Pinetum, establishing an ex situ collection that represents more genetic diversity than previous collections, and providing an important opportunity to demonstrate to visitors the work that botanic gardens are undertaking to conserve the world's trees. Some of the collected seed is also stored in a backup conservation collection at the Millennium Seed Bank.

		gered (CR) and Endangered (EN) trees in botanic garden and arboreta collec-
		tions. Analysis of 9,641 identified CR and EN trees with PlantSearch records
		identified that only 1 in 4 of the world's most threatened trees are currently
		safeguarded in ex situ collections. The report and accompanying annex list-
		ing CR and EN tree species and their reported representation in collections
		can be used by botanic gardens and arboreta to guide their future collecting
	Another example is the University of Oxford's Harcourt Arboretum in the	
	UK, which is leading conservation efforts for the Critically Endangered Betula	
	chichibuensis from Japan, working in collaboration with local botanic garden	
	and university partners. Harcourt Arboretum also has a partnership with	
	Wondo Genet College Arboretum in Ethiopia, working in collaboration with	
	GTC to support Wondo Genet to expand and improve their conservation col-	Working in collaboration with partners around the world, GTC undertakes
	lection of indigenous and endangered trees.	practical conservation projects for threatened trees. The projects aim to pro-
		vide inspiration and models for replication that can be adopted by other con-
	These projects utilise the skills and knowledge of botanic gardens and	servation practitioners. A number of GTC projects led by botanic gardens and arboreta can be identified that provide good examples that European botanic
	PlantSearch database (www.bgci.org/plant_search.php), which contains records arboreta to ensure sustainable conservation outcomes for threatened tree	gardens can replicate. For example, Bedgebury Pinetum in the UK worked on
	of living plant collections held in more than 1,100 contributing institutions, species, working in collaboration with local partners. Partnerships and in-	a GTC project with the Vietnamese Centre for Plant Conservation, to collect

to carry out analyses that identify which threatened species are currently absent from or lacking sufficient ex situ protection. In 2015, BGCI published Conserving the World's Most Threatened Trees: A global survey of ex situ collections (Rivers et al., 2015). This report identified representation of Critically Endan-trips, prioritising CR and EN trees that are not yet well represented in ex situ collections. The report also provides recommendations on how these institutions can improve the conservation value of their ex situ collections including by sharing material among institutions and careful record keeping. seed of the Endangered Golden Vietnamese Cypress, Cupressus vietnamensis. Efforts in Vietnam to propagate this species from seed had previously been unsuccessful. Previous ex situ collections of this species held in botanic gardens had been grown from cuttings and represented limited genetic diver-07. 438 sity.

ternational collaborations such as these can be facilitated through the BGCI and GTC networks, and all projects are promoted on our website, providing examples that additional botanic gardens, arboreta and other conservation institutions can replicate.

SINCE A LONG TIME, MANy ARBORETA HAVE BEEN SETTLED IN THE FRENCH TERRITORy. IN THE STATE FORESTS 144 ARBORETA HAVE BEEN REPORTED EITHER IN METROPOLE THAN IN OVERSEAS TERRITORIES. SINCE 2004 A WORK HAS BEEN CONDUCTED FOR A BETTER KNOWLEDGE OF THEIR RESOURCES. THREE DIFFERENT AXIS HAVE BEEN DEFINED: ARBORETA WITH PATRIMONIAL, SCIENTIFIC OR CONSERVATORy VOCATION. ARBORETUM OFFICE NATIONAL DES FORêTS (ONF) NETWORK HERITAGE INTEREST CONSERVATORy INTEREST SCIENTIFIC INTEREST ONF'S ARBORETA OF NATIONAL INTEREST •

  

	> Keywords
	species diversity. Visits are proposed to raise public awareness on this species
	diversity.
	The last group is represented by scientific arboreta. Their purpose is to
	detect species able to replace the autochtonous species which could resist
	to climate changes.

This network is managed by the research, development and innovation department of ONF (French National Forest Office) and aims to enrich the different arboreta according to its purposes. Some of these arboreta belong to the French national network too. All those taxa are introduced in the French 07.

THE CURRENT CONTEXT, WITH THE CLIMATE CHANGES, EXPLAINS THE RENEWED INTEREST IN ARBORETA. IN FRANCE, THE FIRST CENSUSES AND STATEMENTS OF ARBORETA WERE BASED IN PART OF A SURVEy (1976) By THE DENDROLOGIST JEAN POURTET WHO WAS THE CURATOR OF LES BARRES NATIONAL ARBORETUM AT NOGENT SUR VERNISSON.

  

DES FORêTS (ONF) NETWORK HERITAGE INTEREST CONSERVATORy INTEREST SCIENTIFIC INTEREST ONF'S ARBORETA OF NATIONAL INTEREST •

  

	ARBORETUM OFFICE NATIONAL
	• Musch B.

ARBORETUM OFFICE NATIONAL DES FORêTS (ONF) NETWORK HERITAGE INTEREST CONSERVATORy INTEREST SCIENTIFIC INTEREST ONF'S ARBORETA OF NATIONAL INTEREST •

  

• Musch B.

  Contribute to conservation databases. Coordinate or contribute to efforts to evaluate extinction risk of tree species through the IUCN Red List assessment process. Employ best practices in database management & georeferencing (see guidelines at iDigBio, 2011). Share living collections & herbarium data with databases such as PlantSearch and the Global Biodiversity Infor-Train others in all aspects of tree science & care, especially students, & local people in biodiversity hotspots with threatened in situ tree populations. Promote botanical undergraduate & graduate programmes, ensuring the next generation of plant scientists, horticulturalists & collections curators is prepared. Support training programmes by mentoring students & interns. Interpret & educate. Use living tree collections to create conservation-focused interpretation displays that are informative, engaging & innovative, & that inspire a call to action. Empower & educate the public on how they can contribute to tree conservation efforts, for example by choosing native or threatened woody species in their home landscaping. Incorporate conservation-focused fundraising opportunities into garden interpretation & public events(e.g. offer an adopt-a-tree programme for threatened species or highlight an ongoing in situ tree conservation programme to which the public can donate). Leverage existing outreach channels, such as public education programmes, summer camps & special events, to communicate the importance of tree conservation to the general public.Involve the community. Develop citizen science programmes to engage the public in tree conservation & help generate valuable biodiversity data (e.g. collating information from digitized herbarium sheets, or documenting rare species sightings using specialized smartphone applications). Realize that prioritizing conservation is actually an asset, not an expense, which helps attract visitors & revenue streams to botanical gardens & arboreta.

	STRENGTHENING THE CONSERVATION VALUE OF EX SITU TREE COLLECTIONS	> Keywords	EX SITU
	•	GLOBAL STRATEGy FOR PLANT CONSERVATION
		GLOBAL TREES CAMPAIGN
		INTEGRATED CONSERVATION MANAGEMENT
	07.	TREE CONSERVATION
	• Westwood		
	Murphy		
	mation Facility.		

467 5. promote conservation-focused education, training & public engagement Create training opportunities.
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Another example:

We have a plant recorded as Euphorbia capsaintemariensis var. tulearensis.

Again, this plant does not show up on the CITES checklist as having a CITES listing. Searching for Euphorbia tulearensis however again reveals this to be a CITES appendix 1 taxon. In this case, the synonym name (or correct name as you would have it) of Euphorbia capsaintemariensis var. tulearensis is simply not recorded or recognized as a synonym of Euphorbia tulearensis. Such anomalies prevent efficient and effective searches, whether done by data comparison as when uploading data to BGCI's Plant Search Database, or searching for specific names directly at the CITES checklist page.

Searching for "Euphorbia" is not advisable since it leads to 36 pages to browse. In this case, downloading the search results may be more efficient, but this does imply manual searches, and will not be effective when synonym/correct names are searched for which are not connected to the names on the CITES checklist. The problematic recognition of CITES appendix I / EU annex A is challenge nr. 1.

Apart from synonyms which may complicate the identification of CITES appendix I / EU annex A taxa in the plant collection, the proper identification of the plants is yet another challenge with direct relevance. A further complication may be that a botanic garden may not have the proper keys and descriptions to its disposal to perform a proper identification. Smaller gardens usually also have a smaller library, and less access to scientific journals than the larger gardens.

When proper identification is possible since the necessary keys and descriptions are available, it may occur that a non-CITES listed species or CITES In September 2012 the European Code of Conduct for Botanic Gardens on Invasive Alien Species was submitted to the Council of Europe [START_REF] Heywood | European Code of Conduct for Botanic Gardens on Invasive Alien Species[END_REF]. Subsequently, an illustrated version of this document was published in June 2013 (Heywood with Sharrock).

EU Regulation no 1143/2014 of the European Parliament and of the Council on the prevention and management of the introduction and spread of inva-appendix II / Annex B listed species turns out to be a CITES appendix I / EU Annex A species. Depending on other aspects this may then mean that all of a sudden a permit is required, but this is only evident when all CITES Appendix I / EU Annex A species are recorded in the database of that particular botanic garden, or is immediately checked on http://eur-lex.europa.eu/ legal-content/EN/TXT/?uri=CELEX:32014R1320. On this website, there are links for every EU Member State and the official publication where the national legislation was published, after each individual EU Member State passed the national legislation to implement the EU regulation.

In short:

• Plant of CITES appendix I / EU annex A species identified to be CITES appendix II / EU annex B species: no problem.

• Plant of CITES appendix II / EU annex B species identified to be CITES appendix I / EU annex A species: a permit may be required!

The presence or absence of keys and descriptions to check the identity of CITES listed species, and this applies more generally to all plant identification, is our second challenge. invasive exotic species (eu regulation no 1143/2014) 

Discussion

02.
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