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The network in a nutshell
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editorial
The Intergovernmental Panel on Climate Change’s April 2007
report concluded that the impacts of climate change can already
be seen within Europe. As a result of this change, one of our
key natural resources, plants, will need to adapt to their new
surroundings or move. Unlike many micro-organisms that
have short generation times, plant populations may be unable
to adapt to a rapidly changing environment; therefore, their
survival requires a move to new, suitable habitat. The movement of all biodiversity will be hindered by barriers such as
mountain ranges, lakes and cities together with the lack of
safe ‘corridors’ between suitable habitats. Even where this is
not a problem, plant species may need special assistance with
migration. By conserving seed from wild plants now, we
should have the ability to introduce assemblages of these
plants into suitable locations during a future period of greater
climatic stability. Furthermore, the future of animals, plants
and micro-organisms is interlinked. It may be possible to
introduce such assemblages in the intervening period to facilitate the step-wise migration of certain animals and microorganisms. As the first article in ENSCONEWS notes, seed
banks are an invaluable tool in limiting the potential effects of
climate change by providing some options for recovery and
adaptation.
As the front cover shows, predictions are available of the possible changes to Europe’s flora during this century due to climatic effects. What seems certain is that already-threatened
vegetation will be subjected to yet further pressures.
Consequently, the European Native Seed Conservation
Network has never been more needed. Only by working in a
concerted way and to a consistently high standard across
Europe, can the continent’s seed banks prepare for the challenge ahead.
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School visits to botanical gardens are a good opportunity to enhance environmental education

The role of botanic gardens in
biodiversity conservation
- after 2010

By David Bramwell *

Over the last 30 years or so, botanic gardens have become increasingly active in the conservation of plant diversity. Many have developed not only living collections but also important germplasm banks
-seed banks- for the long term storage of threatened plants. With the
development of BGCI (Botanic Gardens Conservation International)
the world's botanic gardens have also become a major voice for plant

conservation in the international forum as demonstrated by the lead
taken by such institutions in the development of the Gran Canaria
Declaration on the Conservation of Plants and the resulting Global
Strategy for Plant Conservation. The Global Strategy developed a
number of targets to be achieved by the year 2010 that have direct
relevance for botanic gardens.
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What will happen after 2010?
My concern is, however, with what happens
after 2010 and, in particular, with new threats
to plant conservation that have really come
on to the scene since the Global Strategy was
developed over five years ago. The most alarming of these threats is that of global climate
change. The world is changing; probably
more quickly than at any time in human history and the most disruptive and perhaps
least predictable alteration concerns the
potentially disastrous effects of global warming. When the Strategy was developed, this
was an issue to be resolved and reversed by
the control of greenhouse gas emissions and
the major emphasis was on the Kyoto Accord
under which governments would take the
necessary measures to limit the causes of climate change. Over the past two or three
years, however, we have begun to understand the real extent of the problem and the
fact that the weak measures coming out of
Kyoto will not prevent changes which will be
potentially devastating for plant diversity.
The new challenge is, therefore, about how
we take the Global Strategy forward after
2010 into the realms of plant conservation in
the face of such potentially devastating climate change. The most recent models based
on a temperature rise of 3ºC over the next
100 years suggest that up to 50% of the
400,000 or so higher plant species on this
planet will be threatened with extinction.
Furthermore, a recent study of six biodiversity-rich regions of the World covering 20% of
the land area indicates that up to 37% of all
species in the regions will be extinct by 2050.
A recent report on the effects of climate
change on the tropical rainforests of northern Queensland, Australia states that "... the
impact on biodiversity is likely to be very
serious and could be catastrophic under some
scenarios". It goes on to say that "Research,

based on current models, shows that many species of animals and plants are at highly increased risk of extinction as a result of climate
change, even under the least extreme of scenarios". The Queensland report goes on to make
a very important and relevant statement for
botanic gardens with respect to the conservation of biodiversity under such circumstances"... consideration of climate change may show
that ex situ is the only realistic tool for some of
the most at-risk species…" This statement,

The new challenge is, therefore, about how we take the
Global Strategy forward after 2010 into the realms of
plant conservation
however, in my opinion does not go far
enough. Faced with climate change and the
prospect of mass extinction, we have to consider plants not only as essential components
of ecosystems but as natural resources for the
future of mankind. As such we should be concerned with creating reserve collections ex
situ as an insurance policy for facing the
effects or impacts, on local human communities of drastic environmental change and the
depletion of their currently available plant
resources.
The challenge is: How do we contribute to
this species-based insurance policy in the
coming years and after 2010?
The Global Strategy gives us many of the
guidelines we need but the Gran Canaria
Group of international experts who originally produced the Strategy is currently
engaged in preparing an action plan to facilitate the adaptation of current plant conservation policies to meet the new challenge.
The first major step is to redefine the priori-

Germplasm bank of Gran Canaria Botanical Garden
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ties, as current thinking on priority species,
for example, is based on the IUCN Red List
categories, that is the basic principles for
assessing species conservation status and
needs are based on past and current area of
occupation and numbers of individuals and
populations. With climate change, however,
plants will be faced with a whole new series
of threats and we may need to completely
reconsider and revise our current concepts of
what are threatened species!

Without doubt, botanic gardens and their
seed banks will have a major role. They form
a unique international network of over 1500
plant-orientated institutions throughout
most countries of the world and they have
amongst their numbers some of the world's
leading plant research centres. They are visited by several hundred million people each
year making them the principal public interface for plant conservation and environmental education.
Climate change is taking place quickly. A
recent meeting of the Gran Canaria Group
called on governments to take urgent action
to protect plant diversity from the threats of
climate change. The group also emphasised
the increasing importance of ex situ conservation for saving vital natural resources for
the future. The role of botanic gardens as
centres of ex situ conservation was recognised not only as living collections but also
through their historical relationship with
seed storage and exchange. Many gardens
have already developed their "index
seminum" annual seed collections into major
seed-banks for conserving plant germplasm.
Perhaps the most important one is Kew's
Millennium Seed Bank, a major investment
for the long term future. Even some smaller
gardens, however, have major regional seed
banks, for example: Valencia; the Andalusian
Seed Bank at Cordoba; and the Macaronesian
Regional Seed Bank (BASEMAC) at the Gran
Canaria Viera y Clavijo Garden and partner
centres on Madeira and in the Azores. The
development of a world network of seed
banks to conserve wild plant seed on a large
scale would, however, be a major contribution to the conservation of natural resources
in the post 2010 period and we should make
this one of our major objectives. In a future
world where vegetation and whole ecosystems
will be changing and depleted by global warming, such a reserve of germplasm of wild
plants will be vital for human adaptation to
new circumstances through restoration, re-

whole-plant science and taxonomy, is contributing very much to the
future of humanity in the face of global climate change. We will, in the
future need much more accurate and refined climate change models
on a local or regional scale to take corrective measures at these levels.
The role of botanic garden taxonomists and field botanists will, therefore, become more and more important both for monitoring changes
on a local scale and by providing reliable raw data for climate modelling the future and by functioning as a plants threat "early warning
system".
Furthermore we have, in our garden records and observations and our
experience of growing plants, a wealth of data on how plants tolerate
different climatic regimes. In northern Europe we do not grow tropical
plants under the same conditions as in their native habitats but in
rather varying greenhouse conditions that mimic different climate
regimes. This is especially true for temperature tolerance, water regimes and atmospheric humidity so that by studying garden records
and calling on the wisdom of our gardeners we can make estimates of
the tolerance range of species and of what might happen to them in
their natural habitat during global climate change. Such estimates can
contribute important hard data both to climate change modelling and
to the selection of specifically vulnerable species for monitoring climate change effects.

Living collections of Viera y Clavijo Botanical Garden
(Canary Islands)
introduction and even the total replacement of lost ecosystems.
Germplasm banks will be a source of plants and genetic diversity for
the development of new crops and for the adaptation of old ones, for
medicinal plants, green petroleum etc. If large numbers of species
become extinct in the wild then the seed banks may well become the
principal future source to humankind of such species and germplasm.
Some consider that in these situations migration may mitigate the
effects of climate change on plants. However, both the time scale and
the presence of natural barriers such as dispersal mechanisms, absence of pollinators, mountain ranges, and available area as well as manmade ones such as agricultural zones and urbanization will put severe limitations on the movement of plant communities and the availability of natural migratory corridors. The movement of seed and living
plants through seed banks and botanic gardens has the potential
however, to become one of the most important man-made "migratory
corridors" for the re-establishment of plant communities in the future
(what we might term "assisted migration").
Botanic gardens can also play a major role in the local monitoring of
the effects of climate change. Many gardens have, over the years,
accumulated information about their local or regional floras. This will
become increasingly valuable as we try to observe local effects of
rising temperatures and, if possible initiate protective measures.
Species distribution, vegetation maps and plant community data can
all play a major role in monitoring change. On this subject, though
currently we might see molecular biology as more "sexy" for research,
I can't see that its emphasis, even its hegemony, to the detriment of

Where does this lead us in defining the role of botanic gardens
after 2010?
I suspect that the recent realization of the importance of global climate change will mean that a major international effort will be made
over the next 20 years or so to save natural resources and minimize
biodiversity loss due to global warming. From a plants point of view
we will need to adjust the Global Strategy for Plant Conservation and
extend its terms of reference well beyond the initial proposal of 2010.
Botanic Gardens will become increasingly important in the period
after 2010. Those participating in the international network of seed
banks will aim for new targets for the long-term storage of seed
collected from the wild and concentrate on saving plant resources for
the future. We will become increasingly aware of the changing nature of threats and be dealing with large numbers of newly endangered
species. The future of many other species with recalcitrant seeds will
probably depend on what botanic gardens can do for them in terms of
cultivation (field gene bank collections) and even assisted migration
provided that new habitats are available.
Climate change will open up new fields for research in areas such as
reproductive biology, molecular population genetics, and the ecology
of colonization of new habitats but we must not be attracted to these
at the detriment of "classical taxonomy". We will still need inventories
and classification but if we are to learn as much as we can about biodiversity before it is too late we must maintain or increase our capacity for botanical exploration and the skills required for taxonomic
revision and the description of new species. We should be aware of
the enormity of this task and, in the face of a new phase of rapid mass
extinction that will leave us with a depauperate planet, we as scientists should urge politicians to provide sufficient resources to attend
to cataloguing and conserving biodiversity. Indeed, there should be a
major UN-led programme to do this and it is up to the scientific community to propose it. Botanic gardens and seed banks, working as a
world network can, if they are given such resources, in the post-2010
period, be important contributors to such a programme and make a
major contribution to fulfilling the task of understanding and conserving the biological diversity of the planet.

*Dr. David Bramwell
(dbramwell@grancanaria.com)
Jardin Botanico Viera y Clavijo del Cabildo de Gran Canaria,
Apdo 14, 35017 Tarifa Alta, Las Palmas de Gran Canaria, Spain
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New partners in
ENSCONET

With five new partners joining ENSCONET at the beginning of the third project year, the network
currently has 24 partners from 17 European countries. Three of them introduce themselves here.

Seed Bank of Lisbon Botanical Garden

By Maria Amélia Martins-Loução *

Natural Mediterranean pond characteristic of the Alqueva region
(Alentejo, Portugal)
The old seed bank created in 1878 in the Lisbon
Botanical Garden was completely renewed in 2001
as a mitigating action aiming at preserving plant
genetic heritage. This endeavor was driven by the
need of an ex situ germplasm conservation struggle
to be applied in a total 25,000 ha land area. In three
years this area would be flooded by the construction
of the Alqueva dam (Alentejo, Portugal), now the largest one of its kind in Europe. In two years we focused on the collection, storage and long-term conservation of germplasm in order to minimise the loss of
genetic resources and to become a tool for further

conservation actions (e.g., habitat re-establishment,
plant species re-introductions or reinforcements) in
the area. Under this project 1200 specimens from
over 300 species were sampled, representing circa
60% of the flora present in the area.
Since this global action plan was defined previously
the final conclusion of the dam, the use of autochthonous germplasm in future mitigation actions
would facilitate the success of further revegetations
or habitat recoveries.
Prior to the establishment of the seed bank facility,
the Botanical Garden of the Lisbon Natural History

* Prof. Dr. Maria Amélia Martins-Loução
(maloucao@reitoria.ul.pt)
Fundação da Universidade de Lisboa
Jardim Botânico / Botanical Garden, Museus da Politécnica,
R. Escola Politécnica 58, 1269-102 Lisboa, Portugal
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Museum has always been active in conservation
research and the dissemination of Botany among
the general public and students at all levels.
The Botanical Garden was designed in the mid-nineteenth century and the great diversity of plants
gathered from every corner of the world illustrated
Portugal's colonial power at that time.
The systematic collections serve various fields of
botanical research, demonstrating to the public and
visiting schools the great diversity of plant forms.
They also represent an important and effective way
of conserving plants whose survival is threatened.
Some collections deserve a special mention. The
outstanding diversity of palms, brought from all
continents, confers an unexpectedly tropical atmosphere to several locations in the garden. Cycads, real
living fossils representing ancient and mostly extinct
floras, are one of the garden's hallmarks. These
plants are some of the species living outside, that
may illustrate the mild climate and the special microclimates produced in this Botanical Garden.

Lisbon Botanical Garden

Presentation of the work on seeds at the Botanical Garden,

Natural History Museum,University of Oslo
By Brita Stedje *
The Botanical Garden, Natural History Museum, University
of Oslo has been involved in collecting seeds for more than
100 years, preparing seed catalogues and exchanging
seeds with other botanical gardens around the world.
Recently, our index seminum has had more than 1000
accessions, including seeds collected from the wild in
Norway and in Macaronesia, as well as seeds collected in
our rock garden. Around 4000 portions of seeds have been
sent out each year. Traditionally we have stored seeds for
up to three years at 4ºC, but have now laid plans and
bought equipment for long term storage at -20ºC. We will
continue to produce our Index Seminum, but will also build
up a seed bank, starting with red listed species from eastern Norway. This work will start in 2007. We have a close
collaboration with the botanical gardens in other cities
from southern Norway, where an interest has been expressed to contribute to what we hope can become a national
seed bank situated in Oslo. Over the past few years, we
have carried out some pilot studies on ex situ conservation
of threatened species, and hope to become more active in
ex situ conservation and research on threatened plants in
connection with our work on seed banking.

Natural History Museum, University of Oslo

Institute of Botany Bulgarian Academy of Sciences
By Tatyana D. Stoeva *

Institute of Botany Bulgarian Academy of Sciences

The Institute of Botany was founded within the Bulgarian Academy of Sciences
(BAS) in 1947 by the BAS Act as an independent institute of botanical science. In
1994, it was made a legal entity by a resolution of the BAS General Assembly. It is
a centre of theoretical and applied research, consultancy and education in the
fields of taxonomy and biosystematics of plants and fungi, phytocoenology and
phytoecology, paleobotany, plant cytoembryology, biodiversity protection, medicinal and aromatic plants. The Institute has five scientific departments. These
include a herbarium with spermatophyte and mycological collections (SOM,
SOMF) and several laboratories that concentrate on chemical, caryological, cytoand chemotaxonomical, phytocoenological analysis, flow cytometry, isozyme
electrophoresis, a biotechnological laboratory and a GIS laboratory.
The Institute has 100 employees, 47 of them scientific staff, including professors,
assoc. professors, and assistant professors with DSc and PhD qualifications.
Recently, main projects have focused on important plant areas, a PHYTO-Monitor
project, the Millennium Seed Bank Project, NATO-SFP974453 (alternative approaches of bioproduction of alkaloids and active substances from Bulgarian rare and
threatened medicinal plants), Neogene Climate Evolution in Eurasia (NECLIME),
Environments and Ecosystem Dynamics of the Eurasian Neogene (EEDEN), and
Multifunctional Integrated Study of Danube Corridor and Catchment (MIDCC). The
institute publishes the international journal “Phytologia Balkanika”.

* Dr. Brita Stedje
(brita.stedje@nhm.uio.no)
Botanical Garden, Natural History Museum, University of Oslo,
P.O. Box 1172, Blindern, 0318 Oslo, Norway

* Dr. Tatyana D. Stoeva
(tds@iph.bio.bas.bg)
Department of Applied Botany, Institute of Botany, Bulgarian
Academy of Sciences, 23, Acad. G. Bonchev Str.,
1113 Sofia, Bulgaria
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The role of the National Genebank

Ex situ conservation
of plant biodiversity
of Cyprus
By Andreas Ch. Hadjichambis & Athena Della *

With the perfume of myrtle (Myrtus communis L.) and spearmint
(Mentha spp.), with the colour of cypress (Cupressus sempervirens L.)
and golden oak (Quercus alnifolia Poech), the flavour of carobs and olives and the beauty of the Cyprus cyclamen (Cyclamen cyprium Kotschy)
and cedar (Cedrus brevifolia (Hook. f.) Henry), Cyprus, at the southeastern most edge of Europe, is endowed with a rich flora.
Between three continents, Europe, Asia and Africa, Cyprus is the third largest island of the Mediterranean. It is characterized by a geologic and

The flora of Cyprus includes a total of 1910 native or naturalised taxa (species, subspecies,
varieties, forms and hybrids). Among them, 143
taxa are endemic and more than 400 are cultivated. Consequently, the percentage of endemism
in Cyprus, calculating all the taxonomical levels,
is over 7% which is among the highest in
Europe.
Problems such as the over-exploitation of natural resources, tourist development and fires plus
problems associated with the division of the
island have placed, and continue to place this
rich flora in danger. Therefore, a significant
number of Cypriot plant species are characterised as being endangered with extinction or vulnerable; consequently they are included in the
Red Data List book for the flora of Cyprus.
In this tragic situation, where many uses and
activities threaten the plant biodiversity in
regions of our planet, ex situ (off-site) conservation, as recognised by the Convention on
Biological Diversity, has to play an important
and reinforcing role for plant survival. The
Global Strategy for Plant Conservation which
has resulted from the Convention on the
Biological Diversity includes, amongst other
things, the targets below:
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geomorphologic diversity, which in combination with an extensive history and diverse human presence has generated a great number of habitats and ecosystems and, consequently, rich floristic diversity.
References to the plants of Cyprus can be found from ancient writers such
as Homer, Theophrastus - the father of botany, Pedanius Dioscorides,
Pliny and Eratosthenes. In more recent years, the flora of Cyprus has
attracted the interest of many botanists such as Sibthorp, Kotschy, Inger,
Post, Lindberg, Holmboe and Syngrassides.

· Conservation of 60% of the threatened
plant species in accessible ex situ collections,
preferably in the country of origin, and
· Conservation of 70% of the genetic diversity of crops and other major socio-economically valuable plant species.

tion and use of old varieties of several species
is encouraged by the Ministry of Agriculture,
Natural
Resources
and
Environment.
Additionally, some of the collections conserved in the National Genebank belong to very
rare native plant species.

The need of conservation

The CYPÀRI

In Cyprus, the Agricultural Research Institute
realised the need for conservation of our
plant diversity but also the importance of ex
situ conservation strategies particularly by
means of seed storage. In 1979, the research
project for the collection, conservation and
utilisation of genetic diversity of local plant
genetic resources was initiated. In 1985, this
project led to the foundation of the National
Genebank of Cyprus, which is known with the
code name CYPARI, co-financed by the Cyprus
Government and the International Board for
Plant Genetic Resources (IBPGR).
The collected germplasm is kept in heat-sealable foil pouches and is conserved at 0-4ºC
for medium-term conservation. Most of the
crop germplasm that has been collected and
stored in the gene bank has now disappeared
from farmers' fields. However, the conserva-

Since its foundation, the National Genebank
has participated in a number of research pro-

Nutlets of the endemic Phlomis brevibracteata Turrill

jects for seed collection that cover the more
important regions of the island. Moreover,
different populations and ecotypes from a
variety of different habitats and ecosystems
are included in the collections with the aim
of representing the genetic wealth of the
Cyprus flora. Currently, more than 12,000

The endemic Onopordum cyprium Eig

accessions of cultivated species and local
varieties as well as endemic, rare and threatened plant species are conserved.
Efforts to increase public awareness and
interest for the protection, conservation and
sustainable utilisation of the indigenous
flora, are carried out by means of the mass
media including radio and television.
Promotional lectures with the aim of boosting enthusiasm among students of all ages
for conservation are given by the Ministry of
Agriculture,
Natural
Resources
and
Environment in co-operation with the
Ministry of Education and Civilisation. With
the active participation of students, teachers
and the public, numerous plants are planted
in school gardens and other public areas.
More widely, the National Genebank of
Cyprus participates in many European,
Mediterranean and International networks
and projects concerned with the co-ordination of action and exchange of information
and scientific data on seed conservation.

These include the European Co-operative
Programme on Genetic Resources (ECP/GR),
the European Plant Genetic Resources
Information System (EPGRIS), the European
Network for Biodiversity Information (ENBI),
and the Identification, Conservation and Use
of Wild Plants in the Mediterranean Network
(MEDUSA).
A very important turning-point for the
National Genebank of Cyprus has been its
participation in ENSCONET that places
emphasis on the conservation of all native
plants of Europe with priority in rare and
endangered with extinction. We hope that
this participation will lead to an increased
awareness about the importance of genetic
diversity conservation of Cypriot native
plants through the conservation of seed and
will contribute considerably so that the
disappearance of native plants in Cyprus will
be avoided.
ENSCONET members have provided advice
on a planned upgrade of facilities at the
National Genebank of Cyprus. These new
facilities will fulfil all of the requirements for
meeting international standards for longterm conservation. As a result of longer storage, conservation will be made more effective.
The National Genebank of Cyprus is the
mainstay for national ex situ plant conservation strategies. With the thousands of seeds

that it conserves from different plant species
collected from each corner of the island, the
National Genebank of Cyprus is a living ark
transporting across the years the plant genetic wealth of this most south-easterly point
of Europe.

The rare endemic Astragalus macrocarpus DC. subsp. lefkarensis AgererKirchoff & Meikle

Phlomis brevibracteata Turrill flourishing at Lefkara village

* Dr. Athena Della (athena.della@arinet.ari.gov.cy)
Dr. Andreas Hadjichambis (chadjiha@cytanet.com.cy)
Agricultural Research Institute Cyprus.
P.O. Box 22016, 1516 Nicosia, Cyprus
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"ENSCONET contributes to a
more effective ex situ conservation
of native plant species"
Christina Fournaraki

responsible of the Seed Bank of MAICh

By Amparo Amblar *

Christina Fournaraki studied biology at the Aristotle
University of Thessaloniki (Greece). Since 1991 she has worked at the Mediterranean Agronomic Institute of Chania
(MAICh), where she completed her M.Sc. in the Department of
Environment and Renewable Resources. She has been a
Research Assistant in the Natural Products and
Biotechnology Department and responsible for the establishment and function of the MAICh Botanical Museum
(Herbarium). However, since 2000 she has been in charge of
the Seed Bank of Endemic and Threatened Plants of Crete
and the associated Botanical Garden which constitute the
"Mediterranean Plant Conservation Unit". At the same time,
she has been working on her PhD thesis about the
"Conservation of endemic and threatened plants of Crete:
seed ecology operation and management of a seed bank"
under the supervision of Prof. Costas Thanos from the
National and Kapodistrian University of Athens.

1. When was the MAICH seed bank born?
The Seed Bank of MAICh was established in 2000 and initially financed
by an INTERREG II project: this project involved the characterisation,
documentation and ex situ conservation of selected native species of
the flora of Crete (using the seed bank of rare and threatened species).
It was the first seed bank for the protection of rare and threatened native flora of Crete and the first regional seed bank in Greece which focuses on the protection of native flora. Its infrastructure provides all the
essential steps for seed germplasm preservation namely, collection,
seed preparation, seed drying, packaging, storage, periodic germination tests, seed regeneration and re-storage and aims to include more
than 3,000 accessions from approximately 200 different plant species.

2. What was the reason for its establishment?
The
Mediterranean
Agronomic
Institute
of
Chania
(http://www.maich.gr) is the most recently established (1985) of the
four Mediterranean Agronomic Institutes accredited by the
International Centre for Advanced Mediterranean Agronomic Studies
(CIHEAM, http://www.ciheam.org). MAICh provides postgraduate education leading to the degree of Master of Science (M.Sc.) and underta-
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kes basic and applied research related to addressing problems in the
Mediterranean area in the sectors of economics, rural development,
management, and applied biological, technological and environmental
sciences. The Seed Bank belongs to the Mediterranean Plant
Conservation Unit of MAICh which also includes the Herbarium and the
Botanical Garden.
In response to the environmental and food safety courses of the postgraduate programme and related research activities of the institute, a
local herbarium was initially created in order to host specimens from
various studies involving the accurate identification of plant species. It
was the first herbarium in Crete at that time. The creation of a botanic
garden and a seed bank for the ex situ conservation of the native flora
in the area were among the priorities of the institute. In my opinion, the
development of such a pilot regional seed bank has been successful.
The benefits of a local seed bank such as ours are:
1. The cost of establishing a small seed bank is relatively low.
2. It is easy to educate the personnel in the various activities such as
collection and curation because the number of species is limited.
3.The cost of collecting the seeds of target species is low because
the seed bank is located near their natural populations.

4. A local seed bank, in association with a botanic garden, can play
an important role in educating and making local people aware of the
conservation situation.
Of course, the scientific personnel of a local seed bank would not be
able to cope with all the problems that might emerge during the operation of the laboratory, for example problems such as species identification or germination physiology. Therefore, collaboration with specialised university laboratories or other research institutes would be
necessary to solve such problems.

3. What is the status of the Cretan flora?
The particularities of the flora of Crete reflect the varied topography,
geology and climate of the island. The vascular flora of Crete is relatively well studied and comprises approximately 1735 native species.
10% are endemic to the island, and 67 species are included in the Red
Data Book of the Threatened plants of Greece. However, there is still a
great diversity of habitats and species in several areas of Crete, particularly in the numerous splendid gorges on our island. These gorges are
still undisturbed and have been designated as Special Natural Beauty
Landscapes. They are protected by Greek Law and most of them are
also included in the Natura 2000 network.

4. Which are the most important plant species in Crete?
Perhaps the most important native plant species in Crete at the
moment are the endangered species, whose small populations are vulnerable to all types of threats, including those resulting from human
activities and environmental change (e.g. climatic changes). Most of
them are included in the Red Data Book of Rare and Threatened Plants
of Greece. Such species include Bupleurum kakiskale, Anthemis glaberrima and Horstrissea dolinicola which are also included in the Top 50
most threatened Mediterranean island plants according to the IUCN
(The World Conservation Union). Other important species include
endemic plants used to make traditional medicines. These have declined due to overexploitation and include Sideritis syriaca subsp. syriaca
and Origanum microphyllum.

5. What are the main threats for the Crete flora?
The main threats are primarily the change from traditional livestock
farming to more intense practices, as well as the construction of new
roads, even in the mountain zones where most of the endemic plants
occur. Furthermore, an increase in the number of tourists has led to the
construction of small hotels, new roads and paths, etc. With regard to
the lowlands and low hilly areas, agricultural practices have expanded
and have led to the intensive cultivation of olive trees, the construction
of greenhouses and an excessive use of herbicides and artificial fertilisers. In addition, an increase in the number of invasive species has
been observed. Finally in coastal areas and on the offshore islets
around Crete, human impact has also made its mark. The distribution of
rare taxa has long become restricted, especially along the northern
coast where considerable tourist development has taken place during
the last decades.

6. What do you think is the best way for preserving endemic
flora?
The best way is to combine ex situ and in situ conservation strategies,
which constitute complimentary practices for plant protection and to
join these strategies with public awareness activities not only for the
local people, but also for the authorities responsible for environmental
protection. The concept of the "Micro-Reserve" (See art.5) as a management tool, which has recently been applied, combines all the above
protection measures and I think that is a good tool for preserving the
endemic flora. Plant micro-reserves were first developed in the region
of Valencia, Spain and were applied for the first time in 1994. A network
of these small, protected areas constitutes an approach that is complementary to the widely accepted strategy of large area reserves which
have been adopted and implemented for example through Natura

2000. In Greece, the concept of plant micro-reserve is being applied for
the first time as a pilot project in Western Crete for the protection of six
endemic plant species and one habitat type. The establishment of
these micro-reserves in Crete is mostly financed by the European LIFE
Programme.

7. Why are seeds important and should be conserved?
Seeds are small concentrated "packages" of a whole plant containing
the whole genetic information of the plant, together with nutrients for
the seedling. Seeds are usually resistant to damage and environmental
stress. Seeds are usually of small size, and therefore large quantities of
seeds can be stored in a relatively small space. Under the appropriate
conditions, they can be stored unaltered for long periods. They can also
be easily transferred and sub-samples can be duplicated in different
places.
Once the species are conserved in the form of seeds, they can be propagated into plants and can be used not only for research purposes,
but also for habitat restoration, re-introduction of species, to name
only two examples.

8. What is the role of seed banks like yours in protecting
biodiversity?
The objective of our seed bank is the ex situ conservation of rare plant
species, most of which, are represented by small populations, and are
threatened by extinction. Another objective of the seed bank is to
study the ecophysiology of seed germination of the preserved species.
Furthermore, in case a species becomes extinct or its natural populations decline, plants can be propagated and reintroduced into their
natural environment by using the conserved seeds as a starting point.
Finally, our seed bank offers opportunities for special training to postgraduate students of MAICh, who come from many Mediterranean
countries and are interested in plant biodiversity issues.

9. Why did you decide to join the ENSCONET network?
We decided to participate in the ENSCONET network about five years
ago. At that time, the Seed Bank of MAICh had just been established
and we were in contact with the personnel of the Kew Gardens' Seed
Bank at Wakehurst Place for technical and scientific support. The following year, our colleagues from Kew Gardens informed us about the
ENSCONET project which, of course, we considered as a challenge since
our young seed bank was going to participate in a network comprising
at that time 18 other seed banks from all over Europe and would be in
a position to exchange knowledge and experience.

10. How can ENSCONET help you in preserving the
highly particular Crete flora?
ENSCONET plays a part in improving the organisation, operation and
coordination of the European seed banks and consequently contributes to a more effective ex situ conservation of the continent's native
plant species. Through the dissemination activities of the project, the
public has become aware of the existence of rare species and the threats they face which ultimately aids the plants' protection.
Several institutes where specialists work on the protection of island
flora and face similar problems, such as the Jardin Botanico Viera y
Calvijo in the Canary Islands and the Jardi Botanic de Soller based in
the Balearic Islands, also participate in the ENSCONET network. The
exchange of knowledge and experience with these institutes is, for us,
a very important aspect of the network.

* Amparo Amblar
(amparo.amblar@gmail.com)
Banco de Germoplasma.
Jardí Botànic de la Universitat de València.
C/Quart 80, 46008 València, Spain
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Micro-reserves, consolidated

experience from the Valencian
Community (Spain)

By Emilio Laguna *

BASIC CHARACTERISTICS OF THE VALENCIAN COMMUNITY AND THE PLANT MICRORESERVE INITIATIVE

In 1991, the author of this article proposed to the Generalitat Valenciana
- the autonomous government of the Valencian Community in Spain that
a huge network of small protected sites should be created in order to
ensure the future study and monitoring of the rich endemic flora within
the three Valencian provinces: Castellon, Valencia and Alicante. The
Valencian Community is one of the few European regions sharing more
than one Centre of Plant Diversity (see Davis & al., 1994), due to the geographical convergence of two major mountain systems in Spain: the
Iberian-Javalambre mountains and the Betic Cordillera. This region has a
very wide range in altitude (0-1832 m.a.s.l.), rainfall (from 200 to 1000
mm/year) and mean annual temperatures (from 8 to 19ºC), as well as an
extreme variety of soil and rock types. Much of its territory is dominated
by karstic landscapes with alternating mountain peaks and deep gorges,
thereby creating excellent conditions for the so-called 'biogeographical
islands'. It also houses true islands in the Mediterranean Sea, like the
small archipelagoes of Columbretes or Tabarca islands.
The studies on the Valencian botanical richness co-ordinated since 1987
by the author, have shown that its vascular flora is approximately 3150
species of which 350 are Spanish endemic species with 60 of those being
exclusive of the Valencian region. However, both Spanish and Valencian
policies on nature conservation have been focused on the endangered
species, rather neglecting the important role of the non-threatened
endemic flora. Remarkable populations of these non-threatened endemic plants should also be safeguarded thereby allowing them to be used
both in bio-monitoring studies (i.e., to test climatic change) and as reservoirs of exclusive genetic information.
The study of the endemic plants profile (see Laguna, 1994; 1998)has
shown two interesting conclusions: 1) most endemic plants prefer to live
outside of the climax and pre-climax vegetation and forming part of
microhabitats modulated by hard environmental conditions. In this way,
97% of the Valencian endemic taxa avoid life in true forests or tall shrublands. 2) Harsh micro-environments (rocks, salt lagoons, temporary
ponds, etc.) hold plant associations dominated by endemic or very rare
and threatened non-endemic plants, so the protection of small sites are
able to give a large degree of protection for them. The author proposed
to establish a network of 250-300 microsites and to give them a legal
status for protection against, for instance, site destruction, but allowing
continued low-impact, traditional activities such as grazing, handcollected fuel extraction, etc. These local activities are necessary to
maintain open landscapes where more than a third of the local endemics
are living as in the case of scrub heliophytes, fire lilies, etc.
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A new perspective: sites to be studied aswell as be protected
The true starting point to build the plant micro-reserves (PMR) network
was the EC's approval of a fund aid to the Generalitat Valenciana, during
the first call for proposals to the LIFE-Nature programme, in 1992. This
was a project between 1993-97, later extended to 1999 that proposed the
definition of a first set of 150 microsites - a kind of skeleton of the PMR
network, giving them a legal status as protected areas. This condition was
achieved thanks to the Decree 217/1994 of the Valencian Government,
which created the legal designation of 'Plant Micro-Reserve'. An initial
technical proposal showed that the Generalitat Valenciana could establish a quite effective network designating only public sites managed by
its Service of Biodiversity Conservation. Furthermore, several landowners
with nature conservation interests proposed to add rules to allow the creation of so-called 'private micro-reserves', to be managed by themselves,
and partially supported through public funds. This model could also be
enlarged to those municipal forests directly managed by the city towns
but outside the responsibility of the regional or national governments.
On the other hand, the Spanish and Valencian Laws on Natural Protected
Areas foresaw a specific entity for the urgent protection of sites with

Hedera helix L. subsp. rhizomatifera MacAllister, an endemic species recently described to central and southern
Spain, which shown pure populations in the micro-reserve
‘El Caroche’.

Micro-reserve ‘Balsa de la Dehesa’ (Espadan Mts., province of Castellon), one of
the few typical Mediterranean temporary ponds in the Valencian region.
high-natural values, the Nature Reserve. As an
alternative, the author proposed that this
new entity called the 'Plant Micro-Reserve'
could achieve some new targets that were not
formerly proposed in the legal framework.
The PMR will not be just to protect plants, but
also 'to protect the study, conservation and
monitoring practices with plants'. This vision
opened a new door: to use the PMR network as
a long-term observatory on changes in the floristic composition and plant landscape in the
region of Valencia, using the populations of
endemic, rare or relict plants as bio-indicators.
How has the PMR Network advanced?
Results and new challenges
The procedures to select and to establish PMRs
have been explained by Laguna (2001). The
legal declaration of the first Valencian PMRs
was made by the end of 1997. Since that date,
257 PMRs have been created by the
Generalitat Valenciana as legally protected
sites, covering 1786 ha. The sites are protected
through Orders of the Council of Environment,
published in the regional gazette, which incorporates the management plan for each PMR.
The management plan designates a few priority plants in each PMR, which are targeted for
conservation actions (census, management
projects, population reinforcement if required,
etc). Only two actions are designated for all
the PMRs: census of priority species, and the
collection of their seeds to be transferred to
the Germplasm Bank of the Botanical Garden
of the University of Valencia. More than 1050
populations, belonging to 450 taxa, have been
targeted for census and seed collection;
however, both actions are still at the starting
point for most PMR, so their implementation
represents an important challenge for the next
years. Each microreserve is landmarked and
some of them - those located in the most visi-

Since its setting up, the PMR network has become a basic
resource to develop plant conservation projects on all kinds
of scientific topics such as population biology, plant diversity
and reproductive biology
ted sites, or being object of educational projects - also have explanatory boards for public
information. The PMR are not usually fenced,
but some of them include experimental fenced
plots - e.g., to follow post-fire evolution of the
local vegetation.
Forty PMRs follow the 'private' model. Their
landowners do not receive periodical subsidies, but they can obtain public funds to compensate up to 80% of the demonstrated cost of
conservation activities made or contracted by
themselves. There is an association of PMR
landowners, including private owners, NGOs
and municipalities.
Since its setting up, the PMR network has
become a basic resource to develop plant conservation projects on all kind of scientific
topics such as population biology, plant diver-

sity and reproductive biology. Simultaneously,
the model created interest amongst conservation botanists in other European regions and
countries, and pilot projects to create new
PMR networks have been developed under the
umbrella of LIFE-Nature aid in Slovenia, Crete
(Greece) and Menorca (Spain). The Latvian law
on Protected Areas 5/2000 created the entity
of 'Microreserve' - also enlarged for animals
and geological objects, and protects 649
microsites, most of them being of botanical
interest. Similar laws have been passed in
Spain by the parliaments of Castilla-La Mancha
and the Balearic Islands. Finally, the Valencian
PMR initiative has been adopted as a pilot project by Planta Europa, the Bern Convention,
the LIFE-Nature programme and the MaBUNESCO programme.

Davis S.D., Heywood, V.H. & Hamilton, A.C. (eds) 1994. Centres of Plant Diveristy: A guide and strategy for their conservation. Vol. 1: Europe,
Africa, South West Asia and the Middle East. 578 pp. WWF and IUCN Publications Unit. Cambridge, UK.
Laguna, E. 1994. Introducción. In Aguilella, A. et al. (eds): Flora vascular rara, endémica o amenazada de la Comunidad Valenciana: 13-27.
Generalitat Valenciana, Valencia, Spain [In Spanish]
Laguna, E. 1998. The Plant Micro-Reserves Programme in the Region of Valencia, Spain. In Synge, H. & Akeroyd, J. (eds): 181-186. Plantlife and
The Swedish Threatened Species Unit. London and Uppsala.
Laguna, E. 2001. The micro-reserves as a tool for conservation of threatened plants in Europe. 119 pp. Nature and Environment series nº 121.
Council of Europe. Strasbourg.

* Emilio Laguna
(laguna_emi@gva.es)
Generalitat Valenciana - Conselleria de Territorio y Vivienda
Centro para la Investigacion y Experimentacion Forestal (CIEF)
Avda Pais Valencia 114, 46930 Quart de Poblet, Valencia, Spain.
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For long life, seeds
too dry...

The interior of a sorption dryer, a key equipment for a seed bank. These
machines automatically regenerate the drying agent and actively maintain a
given value of %RH in the drying environment they condition.

A water activity meter equipped
with a docking station.

A brief review of the different scientific opinions on the effect of drying on seed longevity, of the different ways to dry seeds - their advantages
and disadvantages, and of the different methods to measure moisture content used by European seed banks.

All the processes carried out in a seed bank aim at the long-term preservation of seed viability. Moisture content (usually shortened to mc)
is the most important factor which affects seed potential longevity
during storage. It has been demonstrated by many authors that an
increased longevity is related to a reduction in seed moisture content.
Consequently, seeds of most species can be stored in seed banks as
they are able to tolerate severe desiccation. These desiccation-tolerant
seeds are defined as 'orthodox'. The molecular mechanism responsible
for this negative relationship between seed moisture content and longevity is explained by the presence of an intracellular "glassy" state.
Drying increases intracellular viscosity. It is assumed that high viscosity decreases molecular mobility in the cytoplasm, reducing the rate
of deleterious chemical reactions and consequently increasing longevity. The glassy state is reached when moisture content and temperature fall below a given specific threshold and the cytoplasm becomes
so viscous that it transforms into a glass.
Even if all the scientists agree with this molecular explanation for the
effects of drying in seed conservation, the question of which value of
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moisture content can ensure the maximum seed longevity is still hotly
debated. In 1972, Harrington predicted a continuous benefit of drying
and proposed his famous "rule of thumb" by which seeds double their
lifespan for every 1% reduction in moisture content. Ellis and his colleagues in 1988 demonstrated that there is a limit to the beneficial effect
of drying, below which seed longevity remains constant. Vertucci &
Roos in 1990 introduced a further concept of "optimum" moisture content. Meaning that below an optimum value, longevity begins to
decrease. They also demonstrated that this value varies between species and depends on temperature. Low values of temperature lead to
an increase of the optimum moisture content. Conversely, other observations demonstrated that for some species, a very low moisture content (even lower than 5%) could still improve seed longevity. This concept is known in literature as ultra-dry storage. The idea is that additional drying could replace the need for cooling. However many scientists
do not agree with this last opinion. As the question is still more discussed than solved, seed bank operators are invited to follow FAO and
Bioversity International recommendations for seed storage aiming to

need to be DRY... but not
apparently
By Costantino Bonomi, Michela Longo, Cristina Castellani *

Measurement of equilibrium relative humidity allows non-destructive determination of seed moisture status.

attain a moisture content ranging from 3% to
7% and a temperature of 18°C. These moisture contents equate to an equilibrium Relative
Humidity (RH) of approx. 15% (i.e., 0.15 water
activity) at 15°C.
Operationally, there are different ways of
drying seeds, according to the facilities and
funds available to each seed bank. These
include:
Local
environmental
conditions
Harvested seed will normally dry at ambient
temperature and relative humidity conditions. These values vary between different
places of the world. This method is very
crude and is not appropriate where environmental conditions are unfavourable for
drying. It cannot be used to attain a given
target value of mc.

Sealed containers with drying agents,
such as silica gel
These agents are hygroscopic substances
used to remove water vapour from the air.
This method is cheap but tends to be rather
uncontrolled except by employing very
labour intensive methods. It can only processes few collections at a time, as sealed containers are of relatively small size. It requires
a frequent replacement of the silica gel as
this becomes saturated by water vapour, and
it can not be easily be adjusted to attain a
given RH. In order to do this, the quantity of

silica gel used should be adjusted to the
quantity of material to be dried and this can
only be done processing one collection at a
time and using a quantity of silica gel that is
roughly three times the quantity of seeds to
be dried. Alternatively an hygrometer or a
silica gel with an indicator could be placed in
the proximity of the seeds to be dried and
when these reach the given value, the seeds
should be removed and instantly packed.
However to be able to do this one would
need a constant and time consuming visual
monitoring of the drying process.

Seed bank operators are invited to follow FAO and IPGRI
recommendations for seed storage aiming to attain a moisture
content ranging from 3% to 7% and a temperature of -18°C
15

Sealed containers with a saturated
salt solution
Specific salts such as Lithium Chloride (LiCl)
at given concentrations generate in a close
environment, a given percentage of RH and
actively maintain it absorbing and desorbing water vapour. These solutions can
influence the RH of a volume of air this is no
more than 10 times their own volume. If
they are used to dry seeds they will constantly absorb water and in the long run their
concentration will be diluted and the %RH
they condition will progressively increase so
their concentration needs to be periodically
re-adjusted. They are the best [a reasonable]
solution to process small quantity of seeds.
However care should be taken as some are
toxic and liquid might spill if not properly
managed.

type of operating procedure, very often the
compressor is disconnected when the heating is on, and therefore, the dehumidification will not take place. If you are curious
whether or not you incubator also has dehumidification capabilities simply place a temperature and humidity logger in it and
record what happens to RH at different temperature regimes. You might be lucky and
get a desired and constant combination of
temperature and %RH as happened in Kew
where the brand of incubators currently in
use attained an average of 15%RH at 18°C
(Manger, pers. com.). The very values we
were looking for! Incubators are also fan
assisted so that the air is constantly circulated within, providing in this way a quick and
effective dehydration even if the incubator
is packed with seed bags.

Because of the role that moisture content plays in seed
longevity, monitoring its value is one of the most
important operations for seed conservation

Incubator drier
A rather unusual and unconventional but
very effective way to dry seeds is to employ
certain types of cooled incubators that also
control humidity. This might either be an
intentional or an incidental feature of the
equipment, i.e. the manufacturer might
have specifically fitted a humidity regulation to the incubator (this tends to be rather
expensive) or it might be a side effect of the
continuous operation of the cooling compressor. If this latter is the case, it is essential that the incubator is constantly cooled
with the compressor in continuous operation while a separate heater controls temperature. An auto-defrost system must also be
in place to periodically get rid of the condensate. Not all manufacturer choose this

Dry room
This is the best performing and low maintenance solution. A whole room can be adjusted to 15%RH and 15°C thanks to sorption
driers. These machines use the same drying
agent of the sealed containers (silica gel or
LiCl in gel form) but they automatically
regenerate or readjust the drying agent
making use of two automatically controlled
air loops: a process air loop and a regeneration air loop. They can be fitted to a well
insulated room and they can be coupled to
an hygrometer that automatically controls
their operation in order to actively maintain
the given value of RH. In this way, you can
store large quantities of seeds in this room
without worrying too much about overdrying or regenerating the drying agent as

this is all auto-controlled and maintained to
the optimum % of RH. This solution is the
best choice for modern, state of the art seed
banks.

How to measure seed moisture
content
Because of the role that moisture content
plays in seed longevity, monitoring its value
is one of the most important operations for
seed conservation. It can be measured in
two different ways. The first is a direct
method based on the difference between
fresh and dry weight of seeds. A sample of
seeds is oven dried for 17 hours at 103°C.
The moisture content is then expressed as a
ratio or a percentage on a dry weight or
fresh weight basis. This method is not often
employed by seed banks because it is destructive and wastes precious seeds.
Alternatively, moisture content can be
assessed indirectly measuring the relative
humidity of the air in equilibrium with a
sample of seeds placed in a closed container
linked to particular hygrometers. The measurement made can be expressed as a ratio
or percentage: the ratio (0-1) is called water
activity (wa) while the percentage is called
equilibrium relative humidity (eRH). The
accurate measurement occurs only if seeds
fill at least 2/3 of the total volume of the
container and if the sensor of the hygrometer is left sufficiently long enough that the
seeds reach equilibrium with the air. It is
important that the eRH or wa value is
accompanied by the temperature at which it
was measured. This is a non-destructive
method for measuring seed moisture content, based on the fact that all seeds are
hygroscopic and tend to absorb and desorb
moisture depending on the relative humidity of the surrounding atmosphere. The
relationship between mc and eRH (or wa) at
given temperature is defined as a characteristic sigmoid curve, termed sorption isotherm.

Ellis, R.H., Hong, T.D., Roberts, E.H., 1988. A low moisture content limit to logarithmic relations between seed moisture content and longevity. Annals of Botany 61, 405-408.
FAO, IPGRI, 1994. Genebank Standards. IPGRI, Roma.
Harrington, J.F., 1972. Seed storage and longevity, in: Kozlowski, T.T. (Ed.), Seed Biology, Vol.3. Academic Press, New York, pp. 145-240.
Hu X., Zhang Y., Hu C., Tao M., Chen S., 1998. A comparison of methods for drying seeds: vacuum freeze-drier versus silica gel. Seed Science research, 8(1), 29-33
Mongour J., 1987. La conservation des Graines par lyophilisation. Muséum National d'Historie Naturelle, Paris.
Smith, R.D., Dickie, J.B., Linington, S.H., Pritchard, H.W., Probert, R.J. (Eds.), 2003. Seed Conservation: turning science into practice. Royal Botanic Gardens, Kew.
Vertucci, C.W., Roos, E.E., 1990. Theoretical basis of protocols for seed storage. Plant Physiology 94, 1019-1023.
Woodstock L.W., Simkin J., Schroeder E., 1976 Freeze-drying to improve seed storability. Seed Science & Technology, 4, 301-311.

* Costantino Bonomi (bonomi@mtsn.tn.it)
Michela Longo (michela.longo@mtsn.tn.it)
Cristina Castellani (cristina.castellani@mtsn.tn.it)
Museo Tridentino di Scienze Naturali Trento, Via Calepina 14, 38100 Trento, Italy

16

ENSCONET 2nd Annual Meeting

Knowing
Valencian
biodiversity

07

By Elena Estrelles *

In June 2006, the Second Annual Meeting of
the ENSCONET project took place in Valencia,
Spain. The Germplasm Bank of the Botanic
Garden of the Valencia University organized
the meeting and field trips. A variety of issues,
concerning the seed conservation, were discussed under the guidance of the project
coordinators, the Royal Botanic Gardens, Kew.
Three days of meetings concerned the coordination of and communication between the
activity groups included in this project.
All 19 ENSCONET members participated and
were joined at that time by The University of
Lisbon Botanic Garden who are one of the five
new members (with institutes from Helsinki,
Oslo, Berlin and Sofia, which joined the project on November 1st 2006) (See article 02).
Dr. Jean-Emmanuel Faure from the European
Commission attended the meeting and provided helpful advice in addition to summarising
EU funding instruments. Our thanks go to him
for his inputs.
Through four days of field trips that were
interspersed with the meetings allowed participants a chance to learn about the natural
habitats and the status of some very threatened species that are a European seed conservation priority.
The Valencian Community has
more than 485km of coast
with a strong tourist
pressure that is increasing year by year.
Consequently,
the
littoral
vegetation

constitutes one priority of plant
conservation. The first field trip
covered one of the most well conserved areas with littoral sand communities, La Devesa del Saler, where a
recovery LIFE project was developed some
years ago (http://www.lifeduna.com). This
natural spot, very close to Valencia, constitutes a recreation area for the city and includes
different protected areas including one microreserve, with embryonic and stabilized dunes,
salt marshes, and a well structured
Mediterranean forest at the back. Besides the
characteristic species from this habitat, we
found a singular variety of Centaurea, C. x subdecurrens nothosubsp. albuferae (M. J.Costa)
M. J. Costa, M. B. Crespo & Mateo, hybrid between C. seridis L., C. aspera L. subsp. stenophylla (Dufour) Nyman.
Twenty kilometres to the south we found the
first cape beyond these sand communities.
The rocky shore communities here are characterized by an endemic and threatened
Limonium with only four natural locations:
Limonium dufourii (Girard) Kuntze. At this site,
we discussed the best collecting methods for
species of these characteristics.
Next day we travelled to the southern part of
the Valencian Community to see another narrow endemic, Teucrium lepicephalum included within the
annex II of the Habitat
Directive (92/43/EEC), and
characteristic of one of the
priority habitats, the Iberian
gypsum vegetation (Annex I
Habitat type 1520). Alicante
province is well known for its

cliffs with rich Mediterranean rocky shore
communities. We visited two localities, Cala
Bassetes between Calpe and Moraira where
we saw populations of Thymbra capitatta and
Helianthemum caput-felis, and San Antonio
cape with a wide biodiversity where we studied the situation of some of the most disjointed populations of the Ibero-Balearic region.
A third day was dedicated to cover the route
of the river Bohigues, one of the most well
preserved rivers on Spain, where the gallery
vegetation still conserves very rare species in
our territory, threatened by desertification,
including Lonicera periclymenum subsp. hispanica, Cornus sanguinea, Clematis recta, Corylus
avellana, and Acer monspessulanum.
In order to complete the picture of the vegetation in the east area of the Iberian Peninsula
and the situation of some very threatened
species from sea level to high mountains,
finally we travelled to Javalambre (2000m) to
view cushion plant communities, where
Androsace vitaliana is a key species, with
seeds with a morpho-physiologic dormancy
that remain ungerminated until several years
in the soil.
At this site, two seed collections were
made and the problems associated with sampling and data recording were discussed in
order to improve the network's collecting protocol.

* Dr. Elena Estrelles
(elena.estrelles@uv.es)
Banco de Germoplasma. Jardí Botànic de la Universitat de
València. C/ Quart 80, 46008 València, Spain
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The seed bank of the Pisa

Botanic Garden: a lesson learned
By Gianni Bedini *

Seed bank staff (Loriana Quinti, sitting; right to left Cristina Giordani
and Andrea Carmignani) and Vanessa Bertenshaw, welcome visitor from
Millennium Seed Bank Project, Royal Botanic Gardens Kew.

Fruit of Centaurea arachnoidea (Asteraceae).
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After visiting prominent seed banks in Europe and after spending a three-week term at the Millennium Seed Bank a few
years ago, I learned a hard lesson: the facility put under my responsibility in the Botanic Garden of Pisa was short of important technological equipment; even worse, the seed management procedures followed by its staff were hardly appropriate
to warrant the long-term conservation of stored seeds.
Long-term conservation was in fact the key issue for the new
mission that I was trying to build for the seed bank: providing
an ex situ safeguard for endangered species of NW Tuscany, the
local area of the Botanic garden.
On the technological side, the most critical shortcoming - the
lack of any means of dehydrating seeds before cold storage was taken care of first, by installing a dry room. Other pieces of
equipment quickly followed, with full financial support from
the Botanic Garden. Although not cheap, and not yet completed, the phase of technical update of the seed bank was easy.
On the other hand, persuading the staff to use the new equipment and to put in place improved procedures throughout the
seed processing line (collecting, documenting, cleaning, checking, packing and storing seeds) turned out to be a difficult,
time-consuming task. They were firmly rooted in the shortterm conservation practices for the purposes of the long-established seed exchange policy among botanic gardens, based
on the traditional "Index Seminum" lists. Indeed, when one
considers that the Botanic Garden of Pisa has been exchanging
seeds since the late XVI century, the staff resistance to major
changes is quite understandable.
A convenient solution came from ENSCONET. Besides other
benefits, the project strongly encourages exchange visits of
staff between partners. The visits enable staff members to
know each other and to compare the facilities and procedures
employed in different banks: through this interaction, staff in
Pisa were able to develop new, wider perspectives at a continental scale and a new, stronger commitment to the seed
bank's mission.
The seed bank is based in a small building, including a drying
room with a rotary drier (15% r.h. at 15 °C), a storage room (-20
°C) and a small laboratory for cleaning, checking and processing the seeds. Two gardeners, Andrea Carmignani and
Cristina Giordani, perform the day-to-day tasks, with help from
workers on temporary assignment in late summer and autumn;
seed documentation is produced by Marcello Tognoni. All staff
are under the technical supervision of the botanic garden
Curator, Giuseppe Pistolesi.
Seed processing follows a standard sequence: equilibration in
the drying room; cleaning with rubber bungs and sieves;
debris removal with a seed blower; check of morpho-anatomical integrity through observation under a stereoscope and a
cut test; sealing in laminated aluminium packets; labelling; and
transfer to the storage room.

The collection policy is focused on priority species highlighted in two
lists of species to be included in ex situ conservation programmes: a) a
list of national interest, currently being produced by the Italian seed
bank network RIBES; and b) a list of regional interest, included in a law
for the protection of native flora. The seed bank of Pisa provides longterm storage for species from this list collected by the Botanic Gardens
of Florence and of Siena.
With further development scheduled in the next three years (germination laboratory; establishment of base and active collection), the Pisa
seed bank is now geared to fulfil its role on the European stage of the
ex situ plant conservation.
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The drawers in the drying rooms. Seeds are packed in laminted
aluminium-foil bags.

A national Italian network to improve seed
conservation of wild native species ('RIBES')
By Gianni Bedini *

About 18 months ago, on 3 December 2005, in
the "Aula magna" of the Museum of Natural
Sciences in Trento (Northern Italy), 18 Italian
seed banks undersigned the statute of Ribes, a
non-profit scientific association established
with the purpose of providing nation-wide coordination to programmes targeting ex situ
conservation of native plant species on the
national territory.
The formal establishment followed an extensive discussion on the scope and the goals of
the network, started on 1 April 2004 in a meeting open to all stakeholders. All major seed
banks, - a composite community including
university botanic gardens, local government
agencies, national parks, natural history
museums, non-profit organizations and private enterprises - lent their enthusiastic support
to the initiative throughout the following
meetings and contributed to the definition of
the main goal for the association, i.e. to improve the quality and the safety of ex situ reserves
of wild plant germplasm in Italy.

Following the election of a Directing Council,
composed of the author of this note as
President, Graziano Rossi (Lombardy Seed
Bank) as Vice-president, Costantino Bonomi
(Trento Seed Bank) as secretary, Franco M.
Raimondo (Palermo Seed Bank), and Elio
Lanzillotti (Codra Mediterranea srl) as councillors, four working groups have been set up in
order to identify priority actions and best
practices in specific areas of expertise: collection, curation, data management and dissemination.
The recent publication of a list of endangered
species of the Italian flora (Stato delle conoscenze floristiche in Italia, 2005), edited by the
Italian Botanical Society and the Directorate
for Nature Protection - Italian Ministry of the
Environment, has provided a clear and authoritative indication of priority species to be
included in the ex situ programmes of the network members. In the last general assembly,
Ribes associates have agreed that the collection, curation and documentation of the 1020
species listed might be carried out in the next
three years, given the present facilities operating in their seed banks, if extra staff could be
hired to perform the required tasks. In the
light of the national interest of such a project,
particularly towards article 9 of the CBD, target viii of the Global Strategy for Plant

Conservation, target 2.5 of the European Plant
Conservation strategy, designating it as a
potential contribution to the Countdown 2010
initiative, Ribes is making contacts with the
Italian Ministry of the Environment, in its
capacity of national focal point of the CBD, in
order to point out the support that the network might give to the achievement of such
major conservation goals.
Contacts with policy makers are matched by a
campaign of dissemination, carried out both
within the scientific community - mainly
through participation to congresses and
publications on scientific journals - and within
the general public, through exhibitions and
articles on popular magazines.
Apart from the national context, Ribes is also
establishing links with other initiatives targeting ex situ conservation of native plant species at EU level, such as ENSCONET, GENMEDOC and SEMCLIMED, or in single countries,
such as REDBAG in Spain and the
Conservatoires Botaniques in France.
Considering the upcoming deadlines set at
the year 2010 by the Global Strategy for Plant
Conservation,
the
European
Plant
Conservation Strategy and the Countdown
2010 initiative, the formal establishment of
Ribes was quite timely. With appropriate funding, its goals will be achieved timely as well.

* Dr. Gianni Bedini
(gianni@dsb.unipi.it)
Università di Pisa, Orto Botanico
Department of Biology, Pisa University, Via Luca Ghini 5, 56126 Pisa, Italy
Picture by Lucia Amadei

19

10

News for the seed banks
management from the COP VIII (CBD):

towards an International Regime on
Access and Benefit Sharing (ABS)
By J.Esteban Hernández Bermejo and Paqui Herrera Molina *

One of three main objectives of the Convention on Biological Diversity (CBD)1 is the fair and equitable sharing of the benefits arising out of the
utilization of genetic resources, including appropriate access to biodiversity components. Article 15 of the Convention recognizes the sovereign
rights of States over their natural resources and the authority to determine access to genetic resources. Likewise, it encourages all Parties
(National Governments) to create conditions to facilitate access to genetic resources with the implementation of procedures such as Prior
Informed Consent of the contracting party providing such resources.

The first steps
During the fourteen years of the CBD's existence, advances in the
implementation of access and benefit-sharing (ABS) were few until
the 3rd Meeting of the Ad Hoc Open-ended Working Group on ABS.
During this meeting held in Granada (Spain, February 2006), a draft
version 2 of the International Regime was elaborated and it was sent
by the Chair of the Meeting Working Group, Margarita Clemente
(Spain) to the COP VIII held in Curitiba (Brazil, April 2006). There, it
was approved as a discussion document and, together with the Bonn
Guidelines 3 annexed to it, was considered the working material to
draw a negotiated and definite text in the COP X 4,5 . This Working
Group will be headed until 2010 by two new co-chairs, Tim Hodkings
(Canada) and Fernando Casas (Colombia). Besides, the COP VIII approved the proposal born in Granada for the designation of a Group of
Experts, which will develop an International System of Origin
Certificates. This Group will be constituted and meet before the end
of 2006 in Peru (Lima), and will be organized and financed by Spain
and Peru.
The Regime will be endowed with by one or more mechanisms that
will constitute a set of principles, rules and procedures binding or
not. Among its objectives, the following are included:
- To create conditions to facilitate access to genetic resources for
environmentally sound uses by other Contracting Parties and not to
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impose restrictions that run counter to the objectives of this
Convention.
- To ensure the fair and equitable sharing of economical or non-economical benefits arising out of utilization of these resources and related
traditional knowledge, taking into account the interrelation of the three
CBD objectives.
- To establish a mechanism to certificate the origin of these genetic
resources
- To [conserve/protect/respect] traditional knowledge of the indigenous and local communities related to the use of biological diversity, and
ensure the fair and equitable sharing of economical or non-economical
benefits arising out of this knowledge
- To contribute to the effective implementation of articles 15 and 8j of
the CBD
- To ensure the fulfilment of the PIC (Previous Informed Consent) in
the context of the MTAs (Materials Transfer Agreement) of the origin
countries and indigenous and local communities
- To avoid the misuse of Genetic Resources [and their derivatives], and
associated traditional knowledge.
Some important conflicting elements have not been discussed within the
text, and will probably make the efficient implementation of the Regime
difficult. Among them are:
- Which will be the binding and non-binding elements of the Regime?

- Will the International Regime ensure,
make easy or regulate the access to diversity
elements?
- Will the International Regime be conditioned by national legislation?
- What will be the role of Bonn Guidelines
in the Regime?
- Is it possible to establish an Origin
Certificate?
- Is it possible to establish an international
system of records?
- Will the implementation of an international system of GGRR (Genetic Resources) origin
certification go beyond the objectives of existing
systems
in
other
International
Conventions and Organizations?
- Will the Regime be useful for promoting
the development of National Records?
- Will the derivatives be included in the
Regime? What does 'derivative' mean?
- What does traditional knowledge mean?
- Who are the carriers/owners/sovereigns
of traditional knowledge?
- Are some indigenous organizations and
representatives privatizing the representation
of the sovereignty of traditional knowledge?
- Who is requested to participate in the
PIC? This question has a special emphasis in
the case of many countries where there are
not indigenous people but there is a wide traditional knowledge in local

What
consequences
could
this
International Regime on ABS have in
the germplasm collections management of botanic gardens and seed
banks?
In the first place, the Regime implementation
will revisit and further highlight previous difficulties that have arisen from the CBD text:

bigger limitations for the scientific and cooperative exchange between institutions (seed
banks and botanic gardens), more difficulties
in the procedures concerning germplasm
access and management. However, in a parallel way, parties could take comfort from the
correct application of a clear and universal
mechanism, with greater legal safety in transfer processes, and having the privilege of
being "scientific partners" of a mechanism
which will generate new lines of research and
scientific procedures (origin certificates,
national and international records of biodiversity components and traditional knowledge
associated to them).
The perspectives of the new Regime question,
although they do not prevent, the search for a

multilateral system of transference which a
growing number of botanic gardens were already developing (IPEN, International Plant
Exchange Network 6 ). Whatever, national and
international networks of germplasm banks
and botanic gardens should not abandon
their attempts to try to become fully involved
in the imminent negotiation of the Regime
and the development of the "International
Certificates of Origin System".

1Convention on Biological Diversity. 5 June 1992. http://www.biodiv.org/doc/legal/cbd-en.pdf
2UNEP/CBD/WG-ABS/4/2. International Regime on Access and
Benefit-Sharing: Consolidated text of the comments and proposals
contained in submissions by parties, Governments and organizations
regarding the internationalregime. http://www.biodiv.org/doc/meetings/abs/abswg-04/official/abswg-04-02-en.doc
3Bonn Guidelines on Access to Genetic Resources and Fair and
Equitable Sharing of the Benefits Arising out of their Utilization
(2002). http://www.biodiv.org/doc/publications/cbd-bonn-gdlsen.pdf
4UNEP/CBD/COP/8/5. Report of the Ad Hoc Open-Ended Working
Group on Access and Benefit Sharing on the Work of its Third Meeting.
http://www.biodiv.org/doc/meetings/cop/cop-08/official/cop08-05-en.doc
5UNEP/CBD/COP/8/6. Report of the Ad Hoc Open-Ended Working
Group on Access and Benefit-Sharing on the Work of Its Fourth
Meeting.
http://www.biodiv.org/doc/meetings/cop/cop08/official/cop-08-06-en.doc
6The International Plant Exchange Network (IPEN). An exchange
system for botanic gardens for non-commercial exchange of plant
material, based on the CBD. http://www.bgci.org/abs/ipen/

* Dr. J. Esteban Hernández-Bermejo
(bgva@telefonica.net)
Paqui Herrera-Molina
(jardinbotcord@telefonica.net)
IMGEMA - Jardín Botánico de Córdoba,
Avda. de Linneo s/n, 14004 Córdoba, Spain
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The network in a nutshell:

11

Network partners from Austria, Belgium, Greece, Hungary, Italy, Poland and Spain tell us about their motivation, why they joined ENSCONET and what aspects of seed banking is most fascinating and important
for them.

"Our focus in Vienna is the conservation of dry area plant species which are native to Austria. We are
interested in the population dynamics of small populations of rare and endangered plant species.
Seed banking is a potentially important contribution to the efforts to safeguard the survival of these
species. Thus we are eager to link with the most experienced institutions in this field. We want to participate in the process to develop the best possible standards for collection, storage and documentation of these species, and to bring this expertise to our gardeners and scientists."
"In our national network of botanical gardens, we are working on the conservation of rare and
endangered plant species in a decentralized way. Our membership of ENSCONET ensures that all
information about this important plant conservation initiative is transmitted to the other member
gardens of our Austrian network."
Michael Kiehn is head of the Botanical
Garden of the University, Vienna. He
chairs the Austrian Botanic Gardens
Working Group

"ENSCONET helps to achieve the goals of the UN Convention on Biological Diversity. It contributes
to Europe's obligation to halt the loss of biodiversity by 2010. The network is a good opportunity
to exchange experiences and to unify criteria in seed conservation with other institutes among
Europe.
Our seed bank here in Valencia was created in 1991. Its main goal is to find, collect and preserve
seeds of rare, endemic and threatened plant species in the Valencian Community. From our point
of view, the most fascinating aspect of seed banking is that banked seeds can be used to restore
areas where those species have disappeared for different reasons, and also to reinforce small populations. To work in a seed bank gives one the chance to combine both, seed collecting in the field
and laboratory tasks, in order to ensure that the preserved seeds are kept under optimal conditions
and thereby guarantee their use in future."
Elena Estrelles is head of the Seed Bank
of the Jardí Botànic of the University of
Valencia. Elena also leads the ENSCONET Dissemination Workgroup (N5)

"Having been working for more than three decades on the biochemistry, physiology and ecology
of seeds, it is no surprise that we soon came to realise how important seed banking is. Initially, it
was simply the need to store the experimental material (our beloved seeds) for future experiments.
But as we became more and more aware of the great diversity of the Greek flora, we decided to
start collecting and storing seeds of native, wild-growing plants both for research and as a complement to in situ conservation. Currently, our vision is the establishment of either a National Seed
Bank or a Greek network of regional seed banks."

Costas Thanos is a Professor of the
Department of Botany of the National
and Kapodistrian University of Athens.
Costas is also on the ENSCONET
Management Team
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"Budapest Zoo & Botanical Garden's principal missions are to show people the beauty, value and
importance of nature and to contribute to nature conservation both on the national and the
European level. Hungary almost exactly coincides with the Pannonian phyto-geographical region
with, for example, its famous needle grass steppe vegetation. The conservation of the rich Hungarian
flora is an obligation to which we are dedicated. ENSCONET helps us in our efforts."

Vince Zsigmond is the curator of horticulture and botany of the Budapest Zoo
& Botanical Garden

"Our seed bank, the Lombardy Seed Bank is a little baby compared with other seed banks in Europe.
We started to collect our first seeds - seeds from the most threatened species of the Lombardy
Region in North Italy - only in 2003. Even before starting our seed collecting activities, we trusted in
ex situ seed conservation. Joining ENSCONET was one of best things we where looking for. ENSCONET is an ideal opportunity to share our enthusiasm in seed banking with colleagues all over
Europe."

Graziano Rossi is a Professor at the
Department of Land Ecology of the
University of Pavia

"At Meise we are very interested in the role that botanic gardens play in ex situ conservation. Joining
ENSCONET directly contributes to our botanic institute's "responsibilities" to help prevent the decline in Europe's species. We have even achieved a local success, as a direct result of the networking
capacity of the group: the Belgian semi-endemic grass Bromus bromoideus was given a helping hand
to avoid its extinction. Seeds have been bulked-up and a meadow planted to flower in 2007, the first
time the Belgian public have seen their species for over 15 years."

David Aplin- Curator of the indoor
collections at the National Botanic
Garden of Belgium in Meise near
Brussels

"In our seed bank here in the Botanical Garden, we have been trying for the last 15 years to protect
wild Polish plant species threatened with extinction. We store them under cryogenic conditions this means in vapour of liquid nitrogen, at circa -160º C. We hope that the seeds will preserve their
viability for more than 100 years.
Most fascinating for us is that among the collections are seeds of Polish and very rare endemics, like
Cochlearia polonica or Taraxacum pieninicum. Occurring naturally only in single localities, they
disappeared in the wild and became extinct due to natural disasters. Our seed banking creates a
chance for them to be restored in the future."

Jerzy Puchalski is director of the
Botanical Garden - Center for
Biological Diversity Conservation of the
Polish Academy of Sciences in Warsaw
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www.ensconet.eu

ENSCONET is funded by:
The EU under its sixth framework programme which covers
community activities in the field of research, technological
development and demonstration for the period 2002- 2006

For more details, please contact:
info@ensconet.eu

