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SEEDS ARE INTERMEDIARIES FOR LIFE
“Seeds are intermediaries for life”. Without seeds, many species
would be lost. Without those plants, human life would not
exist as it does. The catchphrase was coined during
ENSCONET’s First Annual Meeting held in Crete (Greece) during
June 2005 where there was a valuable exchange of concepts
and ideas regarding seed banking and its social understanding.
Seed collecting and storage has been practiced from the
beginning of recorded history. Our ancestors used wild plants
as valuable resources for food, medicines and a myriad of
other uses. The three staple crops upon which we depend –
wheat, rice and maize – were domesticated from wild relatives.
Today, around a quarter of all prescription medicines contain
materials isolated from plants. Move forward in time and some
of our currently unused wild plant species may play similar
crucial roles in human survival. However, much of this unlocked
potential is being lost as a result of human activity – pollution,
land conversion through building, intensification of agriculture
and deforestation, and the introduction of alien species.
Climate change will further sweep these losses along at an
alarming rate.
In Europe, over a fifth of our native plant species are under
threat. We must not lose plants that may have future economic,
scientific or ecological value. It is our duty to pass on to the
next generation, in one form or another, the botanical diversity
that we inherited. ENSCONET catalyses a key approach to this
particular act of conservation. Within the spirit of the
Convention on Biological Diversity, it helps focus expertise in
botanic gardens, universities, agricultural institutes and other
organisations on the seed banking of Europe’s native plant
diversity. This EU-funded project aims to improve the quality,
co-ordination and integration of seed conservation on the
continent by 2009. We aim to be the intermediaries to survival
for many native species.
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Roger Smith and the
origins of ENSCONET
By Simon Linington*

On 31 August 2005, Roger Smith retired as Head of the Seed
Conservation Department at the Royal Botanic Gardens, Kew,
UK. Roger was a key instigator of ENSCONET and is a leading
figure in the seed banking of wild species. He had started work
on seed banking for Kew at its Sussex garden of Wakehurst
Place in 1974 assuming overall responsibility for the bank and
seed research in 1980. During his 31 years work, he saw the seed
bank grow dramatically. The bank had its roots in supplying the
annual botanic gardens seed exchange but converted in the
early 1970s to one conserving seeds collected direct from the
wild. In the early 1980’s, the bank's work was directed towards
conservation of seeds from dryland species though some
collection of the UK flora continued.
Ten years later, and a plan was developed to fund a much
increased activity. This culminated in the launch of the
Millennium Seed Bank (MSB) Project in 1995 with substantial
financial support of one of the UK's lottery distributors, the
Millennium Commission. Further financial support was
subsequently obtained from other bodies including the
Wellcome Trust and Orange plc. The Project comprised two
key phases. During the first, a major new seed storage and
research facility was constructed at Wakehurst Place and there
was a major push to complete the species representation of
the UK's native flora in the bank. The second phase started in
2001 and has as a key aim, the conservation of the 3 Es dryland
species ( locally Economic, Endemic and Endangered ) through
a collaborative programme with institutes in many countries
( see www.rbgkew.org.uk / msbp / ). Not surprisingly, Roger was
a key motivator behind the MSB Project. It is in no small part
due to his tireless enthusiasm, humour, intellect and
communication skills that the Project has progressed with a
large degree of success. He also used these abilities in establishing
ENSCONET.
Roger and his team had been deliberating for some time about
how Kew could interact more fully with other seed banks
concerned with native seed conservation in Europe. There were
some very well established seed banks elsewhere in Europe
such as those in Madrid and Cordoba with a wealth of
experience. Discussions at Wakehurst had centred on a possible
network of European botanic garden and university seed banks
with the broad aims in the table inside the back cover. As had
been discovered in the MSB Project, finding a potential funding
source was paramount to success. In late summer 2001, Clare
Tenner suggested a way forward with potential funding as a
'thematic network' under the European Union's Framework
Programme 5. The Botanic Gardens Conservation International
provided Kew with a list of botanic gardens with seed banks

that had been obtained in a survey by Brigitte Laliberté. These
banks were contacted to ascertain interest in joining a network.
A great deal of work put the proposal together in a few months.
Roger led the co-ordinating team comprising Clare, Steve Alton
and Simon Linington. By the deadline for final submission there
were 22 institutes in the consortium with RBG Kew as Coordinator. The evaluation of the application by the European
Commission stated that although the proposal was successful
with regard to scientific / technological quality and innovation,
it failed to get enough points with regard to considerations of
resources, partnership and management. This was not entirely
surprising given that the proposal was put together in a very
short time. Undaunted, Roger called the consortium for a
meeting at Wakehurst in June 2002 to discuss the way forward.
Thirteen participant institutes were involved for discussion on
funding options, widening the network and raising awareness.
Further discussions took place with the European Commission,
the UK Research Office (UKRO) in Brussels and the European
Consortium of Botanic Gardens. In 2003, and particularly in the
light of target 8 of the Global Strategy for Plant Conservation,
a proposal was submitted for EU funding, this time as a 'Coordination Action' under Framework Programme 6. Unfortunately,
eight of the original applicants did not stay with the consortium
but there were five new ones, making a consortium of 19. The
number of countries stayed the same at 12 with Denmark,
Germany and Norway (plus the Nordic Gene Bank) being
replaced by Cyprus, Hungary and Slovakia. This time, the
application was successful (July 2003) with ENSCONET being
one of just three Co-ordination Actions (and 18 Integrated
Infrastructure Initiatives) under the Research Infrastructures
Activity of FP6. To help in the preparation of the contract
documents, a workshop was arranged to subject the project
to a logical framework analysis. This took place in January 2004,
involved individuals from 12 participant institutes and was
facilitated by Dane Rogers of ITAD. After considerable work,
particularly by Roger Smith in these latter stages, the contract
was finally completed and signed in
October 2004. The five year project
received a grant of ¤ 2.5m and came
into effect in November 2004. Thus,
it took nearly four years from drawing
board to initial realisation. As with the
MSB Project, Roger has been a very
key architect of ENSCONET's success.
Without his considerable drive and
humour, it might not have succeeded.

* S. Linington (s.linington@rbgkew.org.uk) Chair of ENSCONET Management Team, Royal Botanic Gardens, Kew, UK

Roger Smith, ENSCONET’s architect
and key instigator of the project.
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ENSCONET data base, source of useful
information. By Stéphane Rivière *
1

The Database Activity Group of ENSCONET is led by Trinity College
Dublin and has the objective of delivering easier access to seed collections
by researchers across Europe and of facilitating the improved use of
electronic data relevant to seed conservation. The Mediterranean
Agronomic Institute of Chania (MAICh) acts as the deputy leader. Data
exchange standards and protocols for recording seed germination data
of native seeds are to be determined before developing a SQL-based
relational database management system. Data will be obtained on seed
accessions stored in seed gene banks around Europe. There will be a
large number of fields including species names, collection information,
storage and germination, and possibly some images of both seed and
the plant in flower.

Establishing links between ENSCONET
and Austrian seed conservation
organisations. By Michael Kiehn*
2

On July 18th, 2005, members of six ENSCONET institutions met with
representatives of Austrian organisations dealing with seed banking and
conservation at the Institute of Botany, University of Natural Resources
and Applied Life Sciences (BOKU). Invited by Univ.-Prof. Dr. K.-G. Bernhardt,
head of this institute and vicepresident of the Austrian Botanic Gardens
Working Group, Austrian organisations (including representatives of the
Agency for Health and Food Safety, and of the Ministry of Agriculture)
were informed about ENSCONET, including options to participate in
activities of this network. The meeting ended with a visit of the seed
banking and ex situ conservation facilities at the BOKU.

ENSCONET poster shown at the XVII International Botanical Congress in Vienna, 2006.
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ENSCONET's first annual meeting:
building an efficient seed conservation
network. By Monique Henry*
3

Thirty five participants from the 19 partner institutes attended the
first annual meeting of ENSCONET, held at the Mediterranean
Agronomic Institute of Chania (MAICh) in Crete from 13-16 June 2005.
That was the first time that all participants met together. This meeting
was essential to launch the network, to discuss and clarify key issues,
and, perhaps more than anything, to allow the partners to get to know
one another and interact. The setting was convivial and helped promote
a good spirit for the meeting. The meeting started with presentations
from all participants as part of a familiarisation exercise. Participants
cover expertise in nearly all areas of seed conservation. Following
discussion of several points related to the management of the
consortium, participants went on to discuss scientific issues related
to ENSCONET's main activities: collecting; curation; data management;
and dissemination. The first task to be undertaken by the collecting
activity group is to draw together a list of the collections already held
in the partner seed banks in order to identify gaps and establish
priorities for collecting among the network.
Further modification of the questionnaire was thought to be necessary
to improve the usefulness and precision of the data gathered. The
value of fields such as vernacular and family name, area of endemicity,
and geographical co-ordinates was discussed. Similarly, use of a common
taxonomy and the linking locality to biogeographical region were
identified as issues. Once the survey of partner holdings is completed,
the enquiry will be extended to non-ENSCONET members within
Europe. In parallel, various members of the collecting activity group
further developed an ENSCONET collecting protocol for testing during
the subsequent field season by partners. This is an interactive process
and each year improvements will also be tested out by the consortium
as a key element of a four day field trip following each annual meeting.
The curation activity aims to strengthen and improve the quality of
curation of wild species seed banking in Europe. The first task has been
to review seed bank facilities within the ENSCONET consortium and
preliminary results were presented. As for the list of holdings, once
completed within ENSCONET, the enquiry will be extended as much
as possible to non-ENSCONET members within Europe. One important
element of seed conservation is the successful germination of the
stored seeds so that they can be subsequently used for reintroduction,
restoration or scientific study. The entire network already holds
information on germination of some 2,564 European native species,
an impressive 21.4% of the total flora. That information will be drawn
together in a common format and added to during the project. It will
be stored in a database and made available for use. A similar scheme
is proposed for seed storage data. The data management team

presented the results of a preliminary survey on data handling facilities
across the network. Surprisingly, very few partners are using an
International Transfer Format and almost none use the package 'BG
recorder'. A key task will be to look at data standards, and the exchange
of data between partners and the proposed 'virtual seed bank'. Links
to other European genetic resources databases will be important. The
dissemination activity team presented a draft of the consortium web
site. Further work was needed to open the site to the public. Once
that was done, there would be two levels to the site with an e-forum
restricted to members for the discussion of ENSCONET internal matters
and a public area to discuss subjects of interest to the public in general.
The meeting concluded with consideration of issues such as extending
the network, exchange visits and potential workshop subjects. It was
followed by a consortium management team meeting.

of habitat and accompanying species), and 4) sampling data (including
the number of plants, the area sampled and the herbarium voucher
reference). The manual recognises the importance of verifying accession
identity by means of herbarium vouchers. Furthermore, it is essential
that the collection locality is precisely established using maps or a
Geographical Positioning System (GPS). Correct location is the key to
unlocking what is known about the environment of the plant; correct
identification links the collection to all that is known of the species.
Finally, a draft Code of Best Practice for collectors has been prepared
by the ENSCONET partner in Cyprus (The Agricultural Research Institute)
and will be added to the main document in due course.

Working for a seed collecting manual
By J.E. Hernández Bermejo and F. Herrera Molina*4
The lack of an ideal collecting manual related to European wild flora
led by ENSCONET Collecting Activity Group to draw up a concise
document as a key output of the project. This document standardises
the collecting method and criteria, firstly for the ENSCONET partners,
but secondly for the benefit of others involved in seed conservation
in Europe and more widely. A first draft has been produced (primarily
through work by the partners in Cordoba, Madrid and Kew) that will
be tested and improved during the project by ENSCONET members
as they carry out their ex situ conservation activities.
The following elements are covered in the manual:
- Planning seed collecting expeditions: the species and populations to
be collected must be precisely established, and well documented from
the taxonomical, biological, and bio-geographical points of view before
the field trip. Some sources and methods of documentation are
recommended, including advice about previous permits and
authorisations needed. The necessary equipment is also listed.
- Collecting in the field: obviously, a key element of the document
involves sampling strategy and various techniques for seed collecting,
learnt over many years by various members of ENSCONET. The sampling
strategy considers the components of sampling that determine the
level of genetic representation of the collections. These include the
number of populations, the minimum number of plants within each
population and the number of seeds / individuals that must be sampled.
Consideration is given to the implications of the total amount of seeds
collected per accession.
- Post-harvest handling and care: when collected, seeds must be mature
enough and naturally dehydrated on the mother plant. Sometimes,
collected samples can be pre-cleaned in the field to evaluate their
size and to prepare them for transporting. During transportation, seeds
have to be kept in paper envelopes, textile bags, or cardboard boxes.
Recommendations are made concerning these materials, sizes of bag
and reference made to atmospheric conditions.
- Collecting or 'passport' data: good seed collections without good
data have minimal value. The four principal items of the passport data
form are: 1) date and identity of collector(s), 2) taxonomic data, 3) site
and habitat data (locality geographical coordinates, altitude, description

Seed collection at the Imbros Gorge, Crete.

*1 S. Rivière, rivieres@tcd.ie. Trinity College Botanic Garden,
Park, Dartry, Dublin 6 (Ireland)

Palmerston

*2 M. Kiehn, michael.kiehn@univie.ac.at. Botanical Garden of the
University of Vienna. Rennweg 14, A-1030 Vienna (Austria)
*3 M. Henry,

mhenry222@hotmail.com

*4

J.E. Hernández Bermejo, jardinbotcord@telefonica.net.
F. Herrera Molina, bgva@telefonica.net
Jardín Botánico de Córdoba. Avd Linneo s/n. 14004 Córdoba (Spain).
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Seed banks:

an insurance policy for biodiversity

A 'seed gene bank', often shortened to
'seed bank', is a dedicated facility that
stores the genetic, hereditary material of
plants, in the form of seeds for short-,
medium- or long-term conservation.

This material is often collectively referred
to as 'germplasm'. There are different
types of seed banks with different
conservation aims. These include those that
conserve: food crops and their wild

relatives; medicinal plants; plants of
horticultural interest; timber species; species
utilised for land stabilisation; and, last but
not least, those primarily devoted to rare
and endangered species.

By Costantino Bonomi*
The holdings of seed banks should be easily
accessible and should be accompanied by
adequate 'passport' information. They
represent the raw material used by breeders
to improve cultivated crops by introducing
new and desirable characters; they can be
used as the starting point for plant
multiplication programmes aimed at land
stabilisation using local native flora. They
can also be used for reintroduction activities
and can prevent local or global extinctions
by strengthening endangered populations.
They also have an intrinsic value, as a sort
of genetic documentation of the plant
diversity of our planet, a sort of 'hereditary
library'. Seed banks are usually maintained
by agricultural institutes, botanic gardens,
universities and research institutions (as is
the case with the banks represented within
ENSCONET) or by private companies to
serve their diverse and particular interests.
From the conservationist's point of view,
seed banks constitute a safety reserve of
the most valuable plants of a given territory
(usually endemic and threatened species),
and they provide a safe haven where they
can survive for a long period. Using a simile,
they might be considered as an insurance
policy against plant extinction. To those

used to computers, they are the equivalent
of a system back up that might restore a
system following failure; they prevent loss
of files and precious information.
How do seed banks work?
Compared to what happens in the wild, the
seeds of most plant species can survive for
an enormously longer period of time, if
their moisture content is lowered to and
maintained at a certain low value and if they
are kept at low temperature (these seeds
are termed 'orthodox'). The key step in this
process is driving off water in a nondestructive way until the given target value
is reached (commonly between about 3%
and 7% moisture content). This is best done
by slow equilibration with dryair in a
dedicated room that is artificially maintained
at 15%RH and 15°C. Insufficient or excessive
drying can be deleterious. Then utmost care
must be taken in maintaining this moisture
content during long-term storage. The safety
of the whole collection depends on this.
Secondly, the longevity of the dried seeds
also benefits from low temperatures (usually
around -20°C). Regular tests on seed viability,
vigour and germination are carried out as
part of the ordinary management and

research activity programmes associated
with a seed bank. As a further safety
precaution, a certain number of seeds of
each collection might be duplicated in
another seed bank some distance away. In
banks that store seed of rare and
endangered species, regeneration
procedures (i.e., growing out plants in order
to get more seeds and consequently
increase the stock held in reserve) are
sometimes difficult and best avoided: it
might not be easy to germinate the species
as dormancy-breaking problems might occur
and the resulting seed harvest might have
lost a significant percentage of their rarest
alleles found in the original collection. If
viability falls it is usually preferable to recollect the species in the wild, if it is still
possible. A small percentage of plants
(currently estimated to be around 10% of
the world flora) produce seed that cannot
withstand drying and therefore cannot be
banked. These seeds are termed 'recalcitrant'
(there are also types that are 'intermediate'
between recalcitrant and orthodox) and
alternative methods must be developed for
their conservation.
* C. Bonomi, bonomi@mtsn.tn.it. Sezione Botanica.

Museo Tridentino di Scienze Naturali. Via Calepina, 14 - 38100
Trento (Italy)

“ from the conservationist’s point of
view, seed banks constitute a safety
reserve of the most valuable plants of
a given territory”
Seeds of Callianthemum kernerianum (a narrow endemic only occurring at Monte Baldo in North East Italy).

Universidad Politécnica de Madrid (UPM) seed bank,
40 years working in seed conservation.

By César Gómez-Campo*
In 2006, the UPM seed bank will celebrate its fortieth anniversary.
It was the first seed bank in Spain and also the first in the World to be
exclusively devoted to wild species. Its main characteristics and experiences
throughout this time are summarised below.
From the earliest years, the conservation objectives were clear and welldefined: a) taxa from the Crucifer family with emphasis on the tribe
Brassiceae and b) taxa from any family endemic to the Iberian Peninsula
and adjacent Balearic and Macaronesian Islands.
The first is an open active collection while the second is a conservation
orientated collection with the aim to prevent possible extinctions.
The preservation procedure used consists of including some blue
dehydrated silica-gel together with the seeds in sealed glass ampoules.
Silica-gel not only acts as an optimum desiccant but also monitors the
maintenance of low moisture content. At least for Crucifers, the
germinating ability of most of the accessions collected in the years 1966
and 1967 now exceeds 95% of the initial value.
This indicates longevity expectancies of several centuries or even millennia.
So far, no significant need for regeneration has appeared.
An accession of Diplotaxis siettiana from the Alborán Island collected
in 1974 served to save this species from extinction when it disappeared
in the wild around 1980. All the seed material now utilised for research
and re-introductions has originated from that accession.
Evaluating the eventual use of the material distributed by any seed bank
is usually difficult. However, in specialised collections such as that of our
Crucifers it is relatively easy.
For example, molecular systematic studies have been carried out in
Canada, Germany and Spain, and cytogenetic and phytochemical studies
in USA, UK and Spain with seed accessions from our seed bank. They
have also been used in research on anti-tumoral activity enhancement
by transgenesis in UK and to obtain cytoplasmic androsterility in Japan.
Many inter-generic and inter-specific hybrids have been obtained in India
and Japan and several theses have been completed on Crucifer taxonomy
or seed physiology in Spain.
Most of the Crucifer collection and a high percentage of the collection
of endemics are now duplicated in other banks i.e., those of the botanical
gardens of Córdoba, Las Palmas or Sóller. Specialised parts of the Crucifer
collection - Brassica oleracea wild relatives - collected under the
International Plant Genetic Resources (IPGRI) auspices are also duplicated
in Izmir (Turkey), Thesaloniki (Greece), Porquerolles (France), Bari, Palermo
(Italy) and Kew (UK).
With only limited means, the UPM bank was obliged to use some original
methods without blindly following what was recommended to wellequipped seed banks of crop species. This contributed to finding modes
of action somehow better adapted to wild species. Even some necessary
omissions finally turned out to be positive.
Keeping periodic germination tests to a minimum, for instance, has meant
enormous savings of genetic material, time and manpower while the
recommended rate would have been clearly superfluous in this case.
*C. Gómez-Campo, GOMEZCAMPO@terra.es. Departamento Biología Vegetal.
Escuela Técnica Superior de Ingenieros Agrónomos UPM. Avd. Complutense s/n.
Ciudad Universitaria 28040, Madrid (Spain).
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The Lombardy Seed Bank (LSB), the youngest seed
bank in ENSCONET.

By Graziano Rossi & Andrea Mondoni*
LSB is a new facility located at the Botanic Garden of Pavia University in
Italy, funded by the Regional Government and part of the Centre for Native
Plant Conservation (CFA).
Its activities started only in February 2005 and it is the 'last born' seed bank
of the ENSCONET consortium. The LSB carries out ex situ conservation
activities for native plant species occurring in Lombardy.
This is one of the most inhabited areas in Italy (the Region of Milan city),
and has many conservation problems for its native flora. Approximately
600 species out of the 3200 native plants growing locally are considered
to be under threat, 30 being already extinct. In this alarming context, the
seeds stored in the LSB will act as a safety reserve available for future
activities aimed at strengthening or reintroducing fast disappearing species
that might become locally extinct.
Additional activities of the LSB concern native common species that might
be suitable for habitat restoration programmes. There is an increasing
demand coming from local administrations and agencies for stock of seeds
of native species of certified local origin to be used in habitat restoration
activities such as the greening of disused quarries and mines, roadsides and
skiing slopes. However for this action to
be effective and economically sustainable,
it is essential to build a strong link with
the horticultural trade, providing them
with seeds for mass propagation. Pilot
projects in this direction are being
developed for the greening of quarries,
thanks to the experimental multiplication
of seeds carried out by the local school
of horticulture 'Fondazione Minoprio', part
of the CFA.
The LSB includes two functional units: the
dry room and cold store and the seed
cleaning and germination testing lab. The
first one is the true hearth of the seed
Flowers of Linaria tonzigii. Endemic species from Lombardia (Italy).
bank, housing the key equipment necessary
to dry and properly conserve the seeds. It has been designed to slowly
lower the moisture content of the seeds, without damaging them. This
whole process is attained with a slow equilibration with dry air that is
constantly renewed and maintained at 15°C and 15% RH for at least a month.
Five deep freezers are also placed in the dry room. They are conventional
upright freezers, operating at -18°C, where seeds are finally placed after
drying and preserved for a long time.
During all the planning and building stages constant advice was provided
by C. Bonomi (Museo Trentino di Scienze Naturali, Italy) and S. Linington
(Royal Botanic Gardens, Kew / Millennium Seed Bank Project, UK) both on
the general layout of the plan and the choice of the most appropriate
equipment to be fitted to the seed bank.
Presently 937 seed accession are conserved in the LSB, 508 of which belong
to rare and threatened species and the remaining 429 to commoner ones,
that can be used for habitat restoration activities. A regularly updated list
of the holdings can be found on line at www.unipv.it/labecove at the
heading “Lombardy Seed Bank”.

* G. Rossi, grossi@et.unipv.it. A. Mondoni, mondoni@et.unipv.it. Laboratory of Plant Ecology and
Biological Conservation. Università degli Studi di Pavia. Via S. Epifanio, 14. 27100 Pavia (Italy)
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Bromus bromoideus plant

04

“Kiss
of
Life”
saves extinct grass: Belgian endemic
back for birthday celebrations.
By David Aplin*

The enormous potential of ENSCONET has
already delivered its first collaborative success.
The conservation network joined forces to
help save one of Europe’s most endangered

plant species, the “brome of the Ardennes”
(Bromus bromoideus). Until recently this
plant was considered by many to be extinct.
However, fresh, green shoots emerging from

recently discovered seeds at the National
Botanic Garden of Belgium are causing quite
a stir among European botanists in this
Belgium’s 175th anniversary of independence.

This species holds a particular interest to
Belgian botanists, since its world distribution
was almost exclusively restricted to the
calcareous meadows of the provinces of Liège
and Luxembourg, with strongholds around the
towns of Rochefort, Beauraing and Comblainau-Pont where it was first discovered in 1821.
After discovery, it became botanists' most
celebrated native plant and its engraving
adorned the cover of many editions of the
'Belgian Flora'. However, in the latter part of
the 18th Century, the species became rare and
has been absent in the wild for the last 70
years. The reasons for its demise are attributed
to changes in farming practices and the
preoccupation of professional botanists with
new floral riches arriving from Africa and the
Americas.
Fortunately, seeds were cultivated at the
University Botanical Garden of Liège (now
closed) from which seeds were distributed to
a few other institutes. Over recent decades,
however, many of these gardens have suffered

the same fate as Liège and their plants long
since gone.
I first became aware of the Brome's infamous
history while preparing for the inaugural
ENSCONET meeting in Crete in 2005. I was
searching for examples of extinct Belgian
species to illustrate a presentation. At first it
seemed that all that remained of the brome
was 175 herbarium specimens. On further
investigation, however, we discovered a handful
of preserved seeds deep in the vaults of our
seed bank. It was clear that we were possibly
looking at the last few remaining seeds of this
species in existence.
It was superb timing for this grass, due to
ENSCONET we were easily able consult with
many of Europe's top conservation biologists.
A small number of seeds were immediately
dispatched to the Millennium Seed Bank of
the Royal Botanic Gardens, Kew and both
institutes waited with baited breath to see if
they could give this species the 'kiss of life'.
On September 6th 2005, we received the call

from Kew, confirming that some Meise seeds
had successfully germinated.
This also conveyed the information from Kew
scientist, Natasha Ali, about how best
germination conditions for these precious
remaining seeds.
Thierry Vanderborght, seed bank manager at
Meise said, "It was a relief to know that the
garden's seed bank was fulfilling its purpose
and it illustrates the key role that botanic
gardens have in conserving some of the world's
most vulnerable plant species."
The future of the 'brome of the Ardennes',
however, remains uncertain. "We now believe
the total number of viable seeds remaining to
be fewer than 10,000, making this species one
of the most threatened in the world.
Of the total amount of seeds discovered in
the bank less that 35% are viable, so it seems
that time was indeed running out for this
species.

* D. Aplin, david.aplin@br.fgov.be. Responsible science and horticulture greenhouse collections. Jardin Botanique National de Belgique. Domein van Bouchout Nieuwelaan 38B-1860 Meise (Belgium)
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Simon Linington

“ENSCONET: WE BELIEVE IN THE IMPORTANCE OF DIVERSITY”
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Simon Linington studied botany and then plant breeding before working for several years for a seed company.
In 1981, he started a career in seed banking taking a post as seed bank manager with the Royal Botanic
Gardens, Kew but based at the garden of Wakehurst Place in Sussex. In the 1990s, he was involved in the
development and initiation of the Millennium Seed Bank Project and as part of that project took on the role
of Head of the Curation Section within Kew’s Seed Conservation Department in 2000. Now, as an addition
to his work, he has accepted the challenge of being chair of ENSCONET.

By Amparo Amblar*

1. How did the project arise?
The idea of a network of European wild species seed banks started at
Kew in 2000. We thought in Europe more contact was needed between
seed banks in botanic gardens and universities and that a network might
be established. My colleague Clare Tenner put forward the suggestion
that such a project might be funded as a ‘thematic network’ under the
EU Framework Programme 5. Under the leadership of Roger Smith, a
team was put together (Clare, Steve Alton and me). The firststep was
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the creation of a list of such European banks with help from Botanic
Gardens Conservation International (BGCI). From there we made approaches
to our colleagues at these banks to see if they were interested in joining
the project. Initially, there were 22 applicants within the newly named
ENSCONET Project but following an initial rejection by the European
Commission, the network reduced to 19 institutes for a successful
application under FP6 in 2003. The project formally started in November’04.

2. What is the purpose of the project?
Previously, when seed bank managers from botanic gardens and
universities met at conferences there was the opportunity to discuss
general topics of concern to wild species seed conservation. However,
there was rarely the chance to discuss specific day-to-day problems
relating to seed collection or bank operation. Thus the real purpose
was to bring bank staff together to discuss and address such issues.
Furthermore, the network has given us a more powerful voice in Europe
whereby the profile of seed conservation can be increased in all relevant
fora including the public arena.

3. But, do you really think people are concerned
about seed conservation?
I think nearly everyone is concerned about the future, and the future
of their children. I think that many people are quite relieved if they
hear scientists not just talking about the need for conservation but
actually doing something about it. It is interesting that in Britain there
are about a million members of the Royal Society for the Protection
of Birds. In a population of some 60 million, this means that two in
every 100 people on the street are concerned enough about birds, and
the insects and plants on which they depend, to pay an annual
membership of about ¤44. I think that this interest is increasing not just
in Britain but elsewhere in Europe and we need to get the importance
of our work across to the public. If people support what we do, politicians
are more likely to sit up and take notice.

4. And politicians, are they concerned about
biodiversity?
Leaving cynicism aside, in the main, politicians do what the public
demand. We need to increase the public’s demand for greater activity
on plant (and hence, seed) conservation. However, it is important to
remember that some politicians already show a genuine desire to protect
the Earth and its biodiversity – I have even met some! So we should
get our message (what we’re doing and why we’re doing it) to these
politicians and encourage them. One thing is for certain, not many
politicians wish to be identified as having let a given species go extinct.

5. Why we should preserve biodiversity?
This is a very broad question and one that for which the answer could
fill the entire bulletin! Essentially, there are three reasons. First is the
maintenance of services on the planet. Second is the heritage argument.
We only hold a ‘full repairing lease’ on the planet that we should pass
on to the next generation in at least the same state that we were given
it. Finally, there is the economic argument which is perhaps the most
compelling. Plants are required for our everyday use. They are a key
sources of food, medicines, building materials… In the case of wild
species, about which ENSCONET has its primary interest, it is important
to remember that they may hold the potential for a myriad of unforeseen
uses. Lose wild species and you could be throwing away key medicines.
As my colleague Roger Smith once said, you don’t go through the house
throwing out things just because you don’t need them today.

6. What is the situation with Europe’s flora?
Undoubtedly, it is a very threatened flora. A high proportion of the
flora is in danger of extinction. Economic development is having an
effect. Within species, plant populations are being lost and given
sufficient erosion, species stand on the abyss of extinction. I think we
are in a very critical situation in Europe. Some 21% of European species
are threatened and, even more disturbingly, 50% of our endemic plants
(the ones for which Europe is sole guardian) are in danger of extinction.
This is a major challenge.

7. Recently, an article has been published which
pointed out that climate change was an
important cause for European biodiversity loss.
What are your views?
In the first place it seems reasonable to accept that climate change is
taking place. If this is true, then changes in European biodiversity are
likely. There are likely to be winners and losers in the plant kingdom.
Our task is to look for the potential losers and to conserve the current
diversity as best we can. One problem is that if change is rapid, some
plant populations may not be able to move fast enough. Seed banking
buys us the option to introduce those populations into suitable habitat
in the future. A further benefit of seed banking is that we will be storing
material that can be used to study the effects of change on the genetic
composition of species. In effect, we have the chance to take a genetic
snapshot of plant populations at the start of the 21st century.

8. Which are the other causes of biodiversity loss?
In essence, as the human population and standard of living increase,
more land is converted for our usage e.g., for agriculture and construction.
Superimposed on this conversion are effects such as climate change,
pollution and the introduction of alien species that out-compete the
native flora. Plant re-vegetation programmes have sometimes adversely
affected biodiversity by using material that is inappropriate and badly
adapted to the local ecology. Sometimes seed banks can help by
providing appropriate population samples for such work.

9. Do you think biodiversity loss would be
immediately apparent to people?
I think people are aware that much of the beauty of the countryside
and of parks and gardens owes itself to plant diversity; without that
biodiversity, people’s daily lives would be more boring and significantly
less interesting. There are many plants with amazing properties and
interesting stories to tell…do people really want to live on a planet
devoid of diversity? One of our duties is to get those stories across to
the public.

10. Do you think this kind of project would be
possible without European Union support?
Rather unlikely! The financial support we have received from the
European Commission has given us a superb opportunity for bringing
together many relevant institutions across the continent in a partnership
of cooperation and friendship.
Friendship is a very important element of this project. If we have
friendship, we have trust, and with trust then things are likely to happen
and move forward.

11. ENSCONET is formed of 19 institutes from
twelve European countries. Is other involvement
expected?
ENSCONET is a diverse network for the conservation of European plant
diversity. We believe in the importance of diversity and yes, by 2007
we hope to add to ours by having some additional new members. But
we are also thinking of including associated institutes. Obviously for
reaching our objectives we need to have coverage across the whole of
Europe. Interest in joining has been expressed by institutes in several
countries not currently represented. I expect the interest to grow as
the network matures. A key priority will be to ensure that all of Europe’s
bio-geographic regions are represented.
*A. Amblar, a_amblar@hotmail.com. Journalist in charge of dissemination tasks in ENSCONET.
Jardí Botànic UV C/Quart 80. 46008 Valencia (Spain)
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Recovery
Programmes for

Threatened Irish Plant
By Steve Waldren *

Being an island that was largely glaciated
during several of the Pleistocene glacial cycles,
Ireland has a small vascular plant flora of
some ca. 950.
Despite the small size of the flora there are
many species, and plant communities, that
are of interest, particularly those

Collecting Otanthus.

A number of our more seriously threatened
species occur at just a single native site,
including Gymnocarpium robertianum (a fern),
Inula salicina and Otanthus maritimus (both
Asteraceae). Inula salicina presents a particular
problem. The species is interesting as it has
only ever been recorded from Ireland around
Lough Derg (County Tipperary), and has never
been found in Britain; the next nearest location
is the Vosges in France. It is easy to cultivate
ex situ, and we have a large thriving colony
here at Trinity College. However, seed set is
very low with the vast majority of achenes
being empty, despite abundant visits by bees
and hand pollination attempts. This may be
due to a complex incompatibility mechanism,
though cross pollinations with German material
also failed to produce seed. This may imply
genetic problems with the Irish material, which
now persists in the wild at a single site on the
shores of Lough Derg where it is likely that the
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that are endemic to western Europe. One
hundred and thirty eight vascular plant
species are listed as endangered in Ireland
(Curtis & McGough, 1988), though there is
urgent need for an updated red list of Irish
vascular plants. Trinity College Botanic
Garden, in collaboration with the Irish

National Parks and Wildlife Service, has
developed an extensive programme of
research into threatened Irish plant species,
including ex situ conservation, population
genetic studies, conservation assessments,
translocations and species recovery.

A plant of Otanthus

small population consists of a single clone. The
species has declined dramatically over the past
75 years, probably due to stabilization of water
levels in the lough, allowing scrub to encroach
into and eliminate many former colonies. Ex
situ cultivation of living plants looks the most
promising conservation action for Inula
until we can sort out the problems with seed
set.
Seed set is also a problem with Otanthus
maritimus, with about 50% of achenes lacking
an embryo. Those achenes with seed are readily
germinable however, with a high percentage
germination.
Germination is promoted by darkness (a dune
species, Pancratium maritimum was pointed
out by Costas Thanos as having a similar
germination requirement for darkness during
the ENSCONET field trip in Crete) and
germination rate is greatly stimulated by
removal of the achene from surrounding

persistent perianth. We have made a good
collection of seed from the existing native
population and have this stored in the seed
gene bank, in addition to growing plants
derived from cuttings in out living collections.
Some 100 years ago there were several sites
for Otanthus maritimus in Ireland and
southern Britain for this mainly Mediterranean
species (which we also saw on the ENSCONET
field visit in Crete), though it was always local;
the species is now extinct in Britain and survives
at a single site on coastal gravel in County
Wexford. This site is also vulnerable to erosion,
caused by breaching of the gravel barrier on
which the plant grows to facilitate lowering of
the water level of an adjacent lagoon. There
was some urgency to undertake recovery work
on this species, and we introduced it to plots
at another Co. Wexford site in 1997, using
material derived from cuttings. One of these
plots had eroded away by 2000; in the second

site extensive growth of Ammophila arenaria
reduced the growth of the translocants and
by 2004 only three of the 100 plants originally
planted remained alive.
Part of the problem may have been getting
the fine balance between erosion and stability
just right, and it may also partly be due to the
translocation site not being a recorded site for
Otanthus, and therefore perhaps ecologically
unsuitable. We investigated the possibility of
other sites, and in 2003 re-introduced Otanthus
to one of its former sites, again in Co. Wexford.
This time we carefully chose sites that more
closely matched the native site characteristics,
and also introduced plants that had been raised
from seed germinated from our germination
trials of seed banked material.
Again we planted into two plots - in autumn
2004 survival was 92% in one of these plots,
but only 1% in the other, where there was clear
evidence of vehicle damage. We are hopeful
that survival will remain high in the first plot
as it is neither eroding nor being overgrown

In 1996 we translocated 100 plants derived from
cuttings into a limestone pavement site in the
Burren, County Clare. Despite initial survival
being high, the following dry spring killed many
plants, but survival since 1998 has been at a
consistent 18%. In 2003, we attempted a second
translocation to the same site, but this time
using plants raised from spores collected from
our ex situ stock plants, and we were very
careful in selecting appropriate microsites for
planting.
In 1996 we planted into sites which included
bare areas, in the hope that this would reduce
competition; we now know that survival in
these microsites is very low, probably because
of very shallow substrates prone to desiccation
(yes, even in western Ireland!). In 2003 we
selected sites with moderate amounts of
existing vegetation, though still avoiding sites
with large potentially competitive species
present.
This seemed to be much more successful, as
after one year we have 94 (61%) of the 154

“Ex-situ cultivation of living plants looks the
most promising conservation action for
Inula”

by other vegetation. Probably the best
approach for reintroduction of Otanthus will
be to set up a metapopulation with numerous
small colonies in well-defined microsites.
The seed bank provides a source of material
that could be used in such an effort, without
the need to remove further material from the
extant population.
Our recovery work with the fern
Gymnocarpium robertianum has also had its
ups and downs.
Restricted to a single site on limestone
pavement in County Mayo, this site was
severely threatened by bulldozing the rock to
improve pasture.

individuals planted still alive. There are now
many more individuals alive in the Burren
translocation sites than exist at the single native
site, but the translocation can only really be
considered successful when the population
becomes self-sustaining, with evidence of local
recruitment.
The problems posed by some of these recovery
programmes, coupled with the continuous
monitoring over a number of years, has
provided important ecological information on
these threatened species.
These studies demonstrate important ways in
which both in situ and ex situ techniques can
be utilised in species recovery programmes.

* S. Waldren. swaldren@tcd.ie. Curator Trinity College Dublin Botanic Garden. Trinity College Botanic Garden, Palmerston Park, Dartry, Dublin 6 (Ireland)
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Zelkova abelicea,

07

the unique endemic tree of
Crete and its conservation
By Christina Fournaraki and Costas A. Thanos *

NAME

Zelkova abelicea (Lam.) Boiss. Syn: Abelicea cretica, Zelkova cretica, Planera abelicea, Ulmus abelicea

DESCRIPTION

Deciduous tree (or shrub) up to 15 m high with a thick trunk and a greyish scaling bark.

LEAVES

Arranged on young shoots, with crenate margins, oblong-ovate, 1-4 cm long, 0.5-2.5 cm wide, with a short petiole up to 3 mm
long; the upper surface is usually dark green and sub-lustrous while the lower one is light green and much more hairy.

FLOWERS

Appear in April-May, the fertile hermaphrodite flowers grow singly in the leaf axils near the end of the young twigs and the
male flowers appear as stamen clusters just below.

FRUIT

Despite an earlier report of the fruits as nuts (Egli, 1995), the single seeded fruit / oblique, about 5-6 mm in diameter, irregularly
and deeply rugose, with bulges and longitudinal farrows; endocarp is pale brown, minutely alveolate (Tutin 1993, Egli 1995,
Christensen 1997, Fournaraki & Thanos 2002).

SEED

The embryo is heart-shaped and the embryonic axis is almost completely hidden between the 2 large cotyledons.
Endosperm is lacking.

HABITAT

The plant grows on rocky limestone areas, in mountain terrain from about 900 to 1700 m.a.s.l., on north-facing slopes or flat
valley bottoms where the soil and hydrological conditions are most favourable. It is relatively widespread in the Lefka Ori
and Dikti mountain ranges, with some stands on the Psiloritis, Kedros and Afentis Kavousi Mountains. Zelkova abelicea does
not form pure stands but it is usually mixed with Acer sempervirens, Cupressus sempervirens and Quercus coccifera trees
(Sarlis, 1987).

Why is Zelkova abelicea a threatened species?
The plant is usually observed in shrubby form and, only
a few, large and regularly-fruiting trees, up to 10-15 m
high, are found restricted to a few places, as for example
on the slopes near the entrance of the Samaria gorge,
on the south end of the Omalos Plateau. Sheep and
goats heavily graze its habitats and almost all seedlings
and saplings are destroyed. The species is able to carry
on vegetatively, by the sprouting of new shoots from
the roots of older plants (Egli, 1997). According to Fielding
& Turland (2005) 'its existence for the foreseeable future
seems assured by the persistence of suckerings, clonal
populations which may never produce trees, or in some
cases not even seeds, due to routine browsing and
periodic cutting'. However, no systematic recording of
its populations has been carried out and the total
number of adult trees was estimated to about 50-100
individuals (Egli, 1997). In any case, there is an urgent
need for the reassessment of the conservation status
of Zelkova abelicea according to the new World
Conservation Union criteria (IUCN 2001). Its timber is
durable and local people use the branches as raw material
for making the traditional hooked walking sticks
('katsouna' in the local dialect). Despite the inclusion of
Zelkova abelicea in the collection and trade ban by
the Greek Law (Presidential Decree 67/81), a flourishing
business of Zelkova walking sticks has developed in
the last decades, mainly driven by increased demand.

14

The price of a single walking stick in the tourist shops
of the city of Chania and elsewhere in Crete ranges
between 30 and 50 euros and may sometimes reach up
to 120 euros for 'high-quality' ones. As a consequence,
their production has considerably increased and many
trees have been 'pruned' by a number of skilled
shepherds, familiar with the technique of making these
traditional walking sticks. As they say, the wood of
Zelkova is very hard and resistant and the walking sticks
made of it may maintain a 'working life' of at least a
century, much greater than those made of wood from
mulberry (Morus alba), Kermes oak (Quercus coccifera)
and olive (Olea europaea). Woodcutting and wildfires
should be also mentioned as potential threats albeit of
minor importance.
In situ conservation
Despite the fact that numerous scientists have
recognized the preservation of Zelkova abelicea in
Crete as urgent (e.g., Sarlis, 1987; Egli, 1997; Fielding &
Turland, 2005), the natural populations of the species
are still threatened.
The legal protection of the species and its status as a
vulnerable species in the Red Data Book of Greece and
the Red List of IUCN do not seem to offer much
protection.
The authorities responsible for the in situ conservation
and protection of Zelkova are the various Forest

Legal protection
Zelkova abelicea is
listed as vulnerable in the
Red Data Book of
Greece (Egli 1995) and by
IUCN (1997, as included
in the database of the
World Conservation
Monitoring Centre,
Walter & Gillett, 1998). It
is protected by a Greek
national law (Presidential
Decree 67/81): the
collection and export of
any plant material of
Zelkova is prohibited
unless with a special
permit issued by the
M i n i s t r y o f R u ra l
Development and Food.
It is additionally protected by the Bern Convention (1979, rev. 1992)
and by the EU, Annexes
II & IV of the Habitats
Directive.

Directorates of the Region of Crete while the
Forest Directorate of Chania is in charge of the
largest stands in the island. About ten years
ago they tried to fence some areas in the massif
of Lefka Ori in collaboration with the local
municipalities. Regrettably, their efforts were
not successful due to conflicts between
landowners on one side and shepherds on the
other.
Fortunately however, last August (2005) the
Forest Directorate of Chania confiscated a
sizable number of traditional sticks made of
'ambelitsia' from the tourist shops of Chania
and brought to justice both makers and
tradesmen. They also published an article in
the local newspapers and informed the public
about the important status of the species and
the illegality of making walking sticks from
'ambelitsia'. On the other hand and in regard
to grazing, none of Zelkova habitats is
presently protected by fencing or other means,
and the plant is still overgrazed.
Ex situ conservation
The Seed Bank of MAICh was established in
2000 and its purpose is to enhance the ex situ
conservation of the endemic and threatened
plants of Crete (ca 200 taxa) by storing and
preserving a representative range of their genetic
diversity.
These species are usually threatened by various
human interventions and changes of land use.
One of the first accessions to enter the seed
bank of MAICh was actually a seedlot of
Zelkova abelicea collected in November 2000
from one of the largest natural populations of
the species, at the Omalos Plateau (1200 m.a.s.l.).
Information concerning Zelkova seed storage
behaviour and germinability gathered prior to
collecting were quite discouraging. On the one
hand, another species of the genus (Z. serrata)
is recorded in the Compendium of Seed Storage
Behaviour (Hong et al., 1998) as probably a
recalcitrant species.

Fig. 1

Germination and growth of the seeds of
Zelkova abelicea was studied at the Institute
of Systematic Botany at the University of Zurich.
About 10% of the seeds germinated in 1985 and
in 1991 out of 50 000 seeds only about 20 seeds
germinated (germination conditions not
described, Egli, 1997). In the nursery of the
Forestry service at Chania they obtained a
similarly very low percentage of final germination
in their efforts to propagate Zelkova from
seeds.
We are now able to report the following:
A. Seed storage behaviour
Fortunately, the seeds of Z. abelicea have been
proven to be 'orthodox' (Fournaraki unpublished).
They survived in storage both for two years in
the MAICh drying room (15oC, 15% RH) and
subsequently for 4 months in hermetically closed
containers at -20oC, which means that seeds of
Z. abelicea can be safely conserved under seed
bank conditions.
B. Seed collection and cleaning. Fig. 1
The dispersal units of Z. abelicea are short
annual shoots with dry leaves still attached,
which fall off together with a few fruits
(Fournaraki & Thanos, 2002). Dispersal takes
place at the end of October and during
November, which is the appropriate season for
seed collection .
According to Egli (1997) the species seems to
have a three-year-cycle of high fruit production
and from the appearance of the seedlings, the
author suggested that 1985, 1988 and 1991 were
'productive years'. Surprisingly enough, our
observations do confirm this strange 'threeyear-cycle' of relatively 'successful' (but never
particularly 'high' so far) fruit production. When
we first collected fruits in 2000 (9 years after
Egli's last observation) we found out that ca 50%
of them were 'empty' but in 2001 only a 3.5%
fraction of the seedlot was 'sound'. Similar low
results were found in 2002 but 2003 was again
a 'successful' year for fruit production with 40%

Individual seed weights of Zelkova abelicea collected in 2000 and 2001
from the Omalos Plateau (Lefka Ori). Open and solid circles represent
empty and sound seeds, respectively (Fournaraki, unpublished).

Fig. 2

'sound' seeds. Obviously, more research is
needed to validate this reproductive cycle of
the plant and, more importantly, to elucidate
the factor(s) responsible. The weight of the
seeds can be used in the assessment of the
quality of the seedlot in general and of the
soundness of each individual seed in particular.
Curves of seed weight plotted for a number of
individually weighed seeds are bi-sigmoid - the
first and second sigmoid 'parts' corresponding
to empty and filled seeds, respectively. Empty
fruits usually weigh, after drying, less than 10
mg and the mean seed weight of sound seeds
(solid circles) is 15.22 _+ 0.21 mg . As a consequence
of the knowledge gained we can currently
separate 'sound', heavier seeds from 'empty'
ones by using a seed blower (Agriculex), a much
easier and considerably less time-consuming
job, particularly during an 'unsuccessful' year.
C. Laboratory germination. Fig. 2
Numerous germination experiments of Z.
abelicea seeds have been performed in the
laboratory (Fournaraki, unpublished). Seeds are
sown on agar gel (2%) and incubated in 4 growth
chambers set at constant temperature (5, 10, 15
and 20°C) under a daily photoperiod (12/12 h
light/dark). For germination experiments in the
dark, dishes with seeds are incubated within
lightproof, metal containers in the same cabinets,
and seeds are routinely inspected in a dark room
under a dim, green safelight. Germination of
seeds takes place only at low temperatures, 5
and 10°C. The germination rate is remarkably
low: germination is manifested 40 days after
the onset of imbibition and is completed after
a total period of 4 months (at 10°C L/D, the
optimal conditions for germination) (Fournaraki
& Thanos, 2002; Fournaraki, unpublished).

Germination time course of Zelkova abelicea. Seeds incubated at 10°C
(Light/Dark, 12/12 h) (Fournaraki, unpublished)

* C. Fournaraki, flora@maich.gr, Department of Natural Products – Seed Bank/Herbarium/Botanical Garden, Mediterranean Agronomic Institute of Chania (MAICh), 73100 Chania, Crete (Greece)
* C.A. Thanos, cthanos@biol.uoa.gr, Department of Botany, Faculty of Biology, University of Athens, Panepistimiopolis, 15784 Athens (Greece)
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PRACTICAL NURSERY PROTOCOL FOR
GERMINATING ZELKOVA ABELICEA SEEDS (IN CRETE)

PLACE THE CONTAINER WITH SEEDS AT 5°C
(IN A DOMESTIC REFRIGERATOR)
4 MONTHS LATER TRANSFER THE CONTAINER
IN A WARM AND SUNNY PLACE

Finally, our four-year-long experience of cultivation in the nursery and the Botanical Garden of MAICh
has shown that seedlings and saplings of Zelkova abelicea grow quite well and have proven to be hardy
against disease. Currently, most of the seedlings produced by the Seed Bank of MAICh are donated
to the nursery of the Forest Directorate of Chania.
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PGR Forum and
ENSCONET:
a critical partnership for CWR
conservation in Europe.
By N. Maxted, S.P. Kell* and B.V. Ford-Lloyd

Why are crop wild relatives important for Europe?
Crop wild relatives (CWR) are
plant species closely related to
crops, to which they may contribute
beneficial traits for pest or disease
resistance or yield improvement
and are therefore of direct value to
society. In the European and
Mediterranean region, more than
20,000 species out of an estimated
30,000 species are useful to society.
Europe is an important region for
the diversity of crops and their wild
relatives. Major crops such as oats
(Avena sativa), sugar beet (Beta

vulgaris), apple (Malus
domestica), annual meadow grass
(Festuca pratensis), and white
clover (Trifolium repens), have
wild relatives in Europe. Many
minor crops have also been
developed and domesticated in the
region; such as arnica (Arnica
montana), asparagus (Asparagus
officinalis), lettuce (Lactuca
s a t i va ) , a n d s a g e ( S a l v i a
officinalis). However, these species
of social and economic importance
are currently threatened by changes

in land use, habitat loss and
fragmentation.
Climate change will also have a
critical impact on CWR diversity
at the taxonomic and genetic levels.
To conserve these resources
effectively, scientists need to identify
which species are of highest socioeconomic value, exactly where they
exist in nature and apply tools and
methods for their conservation in
situ, i.e. in their natural habitats
and ex situ, off-site in seed banks
and botanic gardens.

Pa r t i c i p a n t s a t t h e F i r s t I n t e r n a t i o n a l C o n f e r e n c e o n C r o p
Wild Relative Conservation and Use
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PGR Forum
Coordinated by the University of
Birmingham, UK, PGR Forum is a European
Community (EC) funded project involving
23 partners from 21 countries throughout
Europe: Belgium, the Czech Republic,
Denmark, Finland, France, Germany,
Greece, Hungary, Italy, Latvia, Lithuania,
The Netherlands, Norway, Poland,
Portugal, the Slovak Republic, Spain,
Sweden, Romania, Russia, and the United
Kingdom, with the addition of partners
representing IUCN - The World Conservation Union and the International Plant
Genetic Resources Institute (IPGRI). PGR
Forum has produced the first detailed
catalogue of CWR in Europe and the
Mediterranean region, which is available
online at: www.pgrforum.org/cwris.htm.
Analysis has shown that approximately
77% of the plant species of Europe and
the Mediterranean are crop wild relatives;
in other words, more than three-quarters
of the plant species in the region have a
current or potential direct use to
humankind. In addition to the production
of the CWR catalogue, PGR Forum has
developed methods to conserve these
vital resources. PGR Forum products will
help the European Union and individual
Member States to meet their obligations
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to conserve biodiversity, which are
required by legal instruments such as the
Convention on Biological Diversity (CBD)
and Berne Convention, and other policies
and strategies, such as the Global Strategy
for Plant Conservation and European
Plant Conservation Strategy.
First International Conference on Crop
Wild Relative Conservation and Use.
The First International Conference on
Crop Wild Relative Conservation and Use
was held in Agrigento, Sicily in September
2005. The Conference brought together
the international community to address
the current status and future of CWR as
a vital resource for improving agricultural
production, increasing food security, and
sustaining the environment. The
Conference was a landmark in plant
genetic resource conservation, highlighting
CWR as critical but neglected resources.
The Conference showcased PGR Forum
products and they will also soon be
available in the proceedings to be
published by CAB International in 2006.
Linking PGR Forum and ENSCONET
The effective conservation of European
CWR is a vital goal if we are to: (a) meet
the Millennium Development Goals for
Europe, (b) encourage plant-based wealth
creation, (c) enable the assessment of

the CBD 2010 biodiversity target, and (d)
make efficient use of our limited
conservation resources. ENSCONET focus
on the full range of plant species and its
objective is to organise prioritised seed
collecting of native European species
make it an ideal partner for PGR Forum.
We can help by providing a prioritised
list of European target taxa with baseline
biodiversity data to assist conservation.
PGR Forum is also willing to share the
various conservation methodologies (e.g.
PGR documentation, genetic resource
gap analysis, genetic erosion assessment)
developed, with ENSCONET and to
provide any assistance requested to
ensure ENSCONET achieves its ambitious
objectives.

* Shelagh Kell
PGR Forum Project Officer
School of Biosciences
University of Birmingham
Edgbaston
Birmingham B15 2TT
Email: s.p.kell@bham.ac.uk
Tel: ++44 1297 678117
Mobile: ++44 7801 369675

ENSCONET and its four
activity group areas in a nutshell
[PROJECT PURPOSE] : Improved quality, co-ordination and integration of European seed conservation practice, policy and research for native
plant species, to assist EU conservation policy and its obligations to the Convention on Biological Diversity and its Global Strategy for Plant
Conservation.

[ACTIVITY GROUP] :

[LEADER] :

[PURPOSE] :

Collecting

Jardin Botanico Viera Y Clavijo, Gran Canaria, Spain

Development of integrated seed collecting programmes
for all European bio-geographical regions for native
plant species of conservation and sustainable use value

Curation

Warsaw Botanical Garden, Poland

Enhancement of the quality and security of the seed
conservation for native species within the bioregions
of Europe through improved curation achieved by
sharing of expertise and facilities.

reports
Data Management

Trinity College, Dublin, Ireland

Provision of a virtual European seed bank for wildcollected native species through the integration of the
data associated with each seed collection held by an
ENSCONET partner.

Dissemination

Universitat de València, Spain

The value of ENSCONET's work in achieving EU
conservation objectives made clear to its many
stakeholders.

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
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For more details contact:
info@ensconet.com

www.ensconet.com

