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Disclaimer: This document has been produced with the financial assistance of the European Union unde
the ENPI CBC Mediterranean Sea Basin Programme. The contents of this document are the sole
responsibility of CIHEAMediterranean Agronomic InstitGfeaofa and can under no circumstances

be regarded as reflecting the position of the EU

The European Union is made up of 28 Member States who have decided to gradually link together thei
knowhow resources and destinies. Together, during a period of enlargement of 50 years, they have built a
zone of stability, democracy and sustainable development whilst maintaining cultural diversity, tolerance an
individual freedoms. The European Union itedotonsharing its achievements and its values with

countries and peoples beyond its borders.
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Presentation of the ECOPLANTMED project & the ENPI CBC MED Programme

The edition of this Manual was made possible by tECERI&ENTMED fi E C Ol o mpiive a | Uuse
PLANTSs for environmental restoration and sustainable development in the Rigii@rranednh e
project aims to contribute to halting the loss of biodiversity and to promote a sustainable development i
in the Mediterranel@rgiorby enhancing the conservation of native plants and promoting their use in
habitat restoration and the plant production sector. The Manual, as well as the Guide of good restore
practices for Mediterranean habitats also produced by ECOPLANTMiHD, tardengae useful

tools for the planning and implementation of restoration actions in all ddedlitersavfaiBasin

The ECOPLANTMED project has a total budget of 1.050 million Euro and it is financeaf, for an amour
0.945 million Euro %80 by th&uropean Union under the ENPI CBC MediterraneddaSiera
Programme 202013

ECOPLANTMED is one of the 95 projects funded under this Programme, a rdouttilieeral cross
cooperation initiative financed by the European Neighbourhoedshipd IRstrtrment (ENPI), which
involves 14 countries (Cyprus, Egypt, France, Jordan, Greece, Israel, Italy, Lebanon, Malta, Palest
Portugal, Spain, Syparticipation currently suspemhedd TunisiaJhe Programme, managed by the
Autonomous Regiaof Sardinia on behalf of the European Commission and participating gountries

aims to promote a sustainable and harmonious cooperation process at the Mediterranean Basin leve
addressing common challenges and enhancing the endogenous pateatiklredtzetatal budget of

200 million Euro (www.enpicbcmed.eu).

ECOPLANTMED project durddonary 2014ecember 2015

For more information about ECOPLANSMEDhV/www.ecoplantmed.eu/
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PREFACE

The objective of this manual is to improve the knowhow of the nursery sector,drivthtguatiowtnd

native plant species that are suitable for restoration ecology and gardening in the Mediterranean
biogeographic region. The scientific results on seed germination obtained during the ECOPLANTMED
project have been transferred into this matmeaform of easyead protocols. The manual has

focused in species which germination protocols were not published using seeds of local origin from the
territories of the diverse ECOPLANTMED partners. In addition, standard of germination and plant
propagation protocols for the most common Mediterranean species used in forestry and ecological
restoration, have been included as an annex to complete the information provided. The manual also
contaiageneral recommendations for the collection andfcseaticots.

This text is disposed for operations in seed germination laboratories, following simple and clear instructions
and trying to adapt them to the common procedures of nurseries that lack of specialized laboratories anc
infrastructures. We eptpthat the following methodologies can make easier the work of the diverse local
nurseries with respect to propagation procedures for native plant species within their tetigtories, as well as
encourage the use of national and international starskedscollection, curation and storage. This

manual is also directed to those persons or enterprises interested in the subjects of ecological restoration
garden or landscape design and other engineering and architectural works which regtivre the use of n
plant speciésuch as nurseries owners and workers, public administrations, architects, engineers, seed
bank technicians, researchers, andgemgeallyall plant users within the Mediterr&egian.

Particular attention is given to studemtsyrtowe have tried to transfer, in simple terms, the research
experience and results of experimentation undertaken by the Authors as well as the scientific literature
available, with the objective of providing them with the most key elemeoitstofdis field

It is important to remember that the protection of biodiversity through conservation of genetic resources is
not always reserved to public administrations, researchers and academics. The halt of the loss of plant
diversity in the Mediterranesm also be enhanced by the wide public and diverse professional sectors.

The promotion of the use of native plant species of local origin in habitat restoration, landscape design an
gardening, not only can contribute to stop the expansion ofoliwvasargsexout also to lead the

expansion of a sustainable development model.

The manual is structured into two main chapters. The first chapter is an introduction that presents to the
reader the variety of habitats within the MeditBasimeaplais the dangers in the use of exotic plant

species as well as the advantages of using native onesthgesorifmonly used methodologies for

seed collection, its handling, storage and conservation, and the basic scientific and technical backgrounc
needd to understand the diverse protocols used for seed germination. The actions described in the manual
refer to the management and germination of modest quantitibewégegdioes not exclude the

possibility of adapting the manual to largdiegjubati may entail the use of mechanically operated
techniques available in the cited literature. The secomhattapeaigbe main block of this manual,

is a collection of cards for selected Mediterranean native plant species presepledandtireays

graphic format, which have been prepared by the diverse partners of the ECOPLAMDKIELY project
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to their local priorities. Finally, a technical glossary of terms considered important for a better understar
of the text, has beeduded.

The current work cannot and does not want to be described as the definitive guide, but should be consic
as a dynamic tool in a constant state of development that can serve as a reference point for comn
methodologies. Space is left opesefai suggestions and comments that will help to improve the quality
of this manuak titansmission to a wider public and updates will be possible via the web on the internet sit
http://ecoplantmed.eu/. This manual has also been translated ilantpgadesalof the diverse
institutional partners within the ECOPLANTMED project, to make it accessible to the local stakeholders.

The Authors
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INTRODUCTION

1.1. Theimportance of the use of native vs. exotic plant species

1.1.1 Definitions

A native (or autochthonous, or indigenous) plant species can be defined agistisgesitisn its

natural distribution and dispersion range. When we say that a plant species is native to a certain coul
this does not necessarily mean that tles gpecirs naturally in all the regions of the country, but it may
occur within one region and be absent from other regions.

Converselyanexatic(or alien, or introduced) plant species is not native to the region in which it occurs. Ar
exotic species mrbduced by humans to a region either intentionally or unintentionally. An exotic specie
come to beaturalizedvhen it becomes established in naturatoatseahiecosystems withliveey,
selfmaintaining and gmfpetuating populations witlioodrntervention

It may be understood that a plant species is exotic regardless when it was introduced, even in case of
distant times. However, the consideration of a species as native or exotic is sometimes controversial, s
many exotic specire "assimilated”, both naturally and socially. In Europe the definition of archaeophyte
and neophytes is commonly used to differentiate plant species introduced before and after ca. 1500
respectively, division that is approximately set withnihg béghe large explorations that took place
originally in Europe and became widespread during the next centuries. In the case of archaeophytes,
term "exotic" has often been dismissed and they are regarded as an integral fara of the loc

Aninvasive alien plant (IABR) a naturalized exotic plant species which is an agent of change, and
threatens human health, economy and/or native biodiversity. Although many exotic plant species ne
naturalize and only a few come to be consideredlARssive a major cause of biodiversity loss in the
world, a situation that becomes worse especially for vulnerable habitats and ecosystems.

Anendemic plant specidgs a distribution limited to a defined geographical area and cannot be found
naturallyreywhere else in the w@ld.Fig.1A) Therefore, we say that a species is endemic to a certain
region, meaning that you can only find it naturally in that place. A species may be endemic to a mountai
or a lake, a mountain chain or a river sysisland, a country or even a continent.

13
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1.1.2 Native and exotic plants in the Mediterranean context

The MediterraneBasinis the third most significant plant diversity hotspot worldwide with more than
25,000 plant species, of which over half are endemhicaasithadl proportion are datéidecome

naturalizedvany exotic plants are very common in Mediterraneamndadespzecies continue to be

introduced mainly through nurseries for both landscaping and d@nbsticamsall percentage of

these introductions escapes from cultivation, becomes naturalized and invades-metunal or semi
ecosystems. Species that have become invasive have been intentionally used for silvicultural, ecosysten
restoration, agricuwdtuaind other purposes. For examalg;, species of the gecacishave been

introduced by humans, mairgyhasultural and ornamental speciesBjFigowever, there are many

other uses including the stabilisation of sand dunes and land aexlahetiens as a livestock fodder.

IAPs contribute to the loss of plant diversity worldwide byriaipeadtiplignt communiflésirmpact

o P2y R N

Figurel (A)Nepeta foliosandemic to Sardinia, grows exclusively on the Oliena Massifs. (B) The
specieg\caciaalignagrowing in coastal areas of the Mediterranean (Photos: G. Bacchetta, V. Lazz¢

may also cause major economic problems,iagibhgyhly persistent and vigorous agricultural weeds,
damaging manmade environments or choking open spaces and wateditgrsaiden Regon
affected by divergds (Fig. 2)Information and lists of IAPs in the Mediterranean are avdilable from

European and Mediterranean Plant Protection Organizatiand ERPOAISIE préjeEPPO and
the Council of Europe have published a Code of conduct on horticulture and invasive alien plants

ihttp://lwww.eppo.int/

http://www.eurcakens.org/

3SHeywood V. & Brunel S, Convention on the Conservation of European Wildlife and Natural Habitats (Bern
Convention), Nature and environment, no. 16Z08814f conduch horticulture and invasive alien. plants

Council of Europe Publishing, 98 pages

14
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Figure2. From the left to rigtgave fourcroydes, Eichhemiand Opuntia fieislical APs growing in divel
areas of the MediterrargasinPhotos: M. Duran, L. Podda).

Physiology and adaptations of native and exotic plants in the Mediterranean

Summer drought gives uniqueness to the Mediterranean climate and is currently the selective pressure
more direct and indirect influence on natural and human systems typical of these areas. In addition, ¢
climatic features should be consideredsstie irregular irgenual rainfall, the frequent storms, the

mild or moderately cold winters and the hot summers. These climatic characteristics have conditioned
similar evolutionary pathways and functional responses along the diffephitabiageagrof the
Mediterranean climate in the world. This is apparent in the common adaptive strategies, appearance
functional features of the Mediterranean vegetation.

The summer drought and the high temperatures produce the graduahdegugtivatef teserves,

the increase of evapotranspiration levels in the vegetation, and the atmospheric dryness. To survive in t
conditions of periodic low water availability, Mediterranean plants have adapted their metabolism in ord
reserve wate Many physiognomic features of the native Mediterranean vegetation are presumabl
conseguence of these adaptive strategies or responses. For example, deep roots to survive water depls
from the temoil, specidédéaveqe.g. sclerophyllous plantgjeeent heating and evapotranspiration or to
reduce the sun exposure, presence of hairs or scales that limit evaporation and reflect sunlight, spe
location and protection of stomata to reduce evapotranspiration, total or partial losshaf rgves during t
season, and, in some cases, succulence. In addition, other less noticeable features are the result
adaptations to these conditions, such as low rate of photosynthetic activity during unfavorable period
conservation mechanisms of the plahbliset. Other adaptations are directed to resist fire, with many
Mediterranean plants showing grsgrorging ability, 4induced germination, or other defense
mechanisms.

The Mediterranean climatic characteristics that influence the physlajutgsioasdo& the native
Mediterranean vegetation worldwide, also influence the type of exotic plants that grow well in these rec
and those that can become invasive. In this sense, plants native to certain areas with Mediterranean clil
grow easilynd can become invasive in other areas with Mediterranean climate. Canpekaotpse,
edulisandOxalis pesapraghat are native to South Africa (Fig. Hcasid saligrihat is native to

Southwest Australia aredeellmented examples of iAB® Mediterrandzasin Similarly, within the

15
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MediterranedBasin species that are native to some areas can become invasive in others, such as
Hyparrhenia hiti@at is considered native in northern Africa and southern Mediterranean areas and is
deemd exotic and potentially invasive in France and other northern Mediterranean countries.

Figure 3. Carpobrotus edudisd Oxalis pesapraeare native to areas with Mediterranean climate tf
become invasive in the MediterrBasafPhotos: L. Podda).

Additionally, many IAPs have ecophysiological features not found in native flora that make them more
competitive. Among them, therea wider germination temperature range and the production of high
competitive seedlings, often with rapid growth and juvenile periods of short duration. Some species show :
great capacity in the rapid clonal propagation, the facility to reprexiumiéy @oil gegetative, or a

high frequency of hermaphroditic individuals that often ubertdizateeif Other species have a good
adaptability to a wide range of environmental conditions, including the capacity to adjust their phenology
regardinghe water availability, or suitable adaptations (e.g. 3ubatlemeecritical to resist the

summer drought. In addition, some species are more competitive in low nutrient soils due to their large root
and diverse adaptations to favor nitrogegmi@insdo all this is associated the absence of antagonists

and the production of allelopathic substances that act as herbicides for native plants and are toxic to
herbivoresviore information and examples can be found in specialized literatuneesder ritfisre

chapter).

1.1.3 Importance of the use of native plant species in restoration ecology and gardening

Using native plants for habitat restoration or as a substitute for exotic ornamental plants on both public anc
private land can contribute tetdongprotection and enhancement of our natural and cultural heritage as

well as landscape protection. Furthermore, using native plants can increase ecosystem resilience to climat
change and combat the proliferatiorsoRAlBugh exotic plant speciesontinue to be used and

introduced, it is very important to avoid their use in restoration actions, while for ornamental or other uses |
is important forevent the use of those with known invasive potential. Cooperation of scientists and
technicians twithe plant production sector can lead to the replacement of the growth and trade of invasive
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plants with native ones. An interesting initiative of this kind took place in France where substitute plants
proposed for the 15 most invasive planidéditeeranean afea

For restoratiactionsit isimportantot only the use of native plants, but there should also be genetic
considerations (explained later). According to a related studgrefi&iA@the use of native species in
restorationctivities provides real environmental and livelihood benefits, but also involves clear risks, mail
related to the selection of the appropriate genetic source for the target plant species. Four import
considerations are the following:

(1)increasing the use of native species in restoration activities cthredbunsesvation of the species
themselves and their genetic diversity

(2)if planting material represents not only a native species but originates from seed sources local to
planting site, @vvolvegogether with other native flora and fauna of the area. It should therefore be well
adapted to cope with the local enviramuestiould support native biodiversity and ecosystem resilience

to a greater extent than would introduced (exotic) planting material;

(3) native species may be less likely either to become invasive or to succumb to introduced or native [
than exotigscies;

(4) native species may correspond better to the preferences of local people, and chances that local pe
hold ethnobotanical and etentogical knowledge of these speeiégghewhich may facilitate their
successful use in restoratioacsoj

This manual therefore aims to promote the use of native plants by also taking into consideration tl
especially for restoration actions, native plants of local origin should be used.

1.1.4 Risks of using exotic plants

Landscape alteratifor restorath actions, exotic plants that become invasive can dramatically alter
unique landscapast only visually but also induce irreversible modifications.

Hybridizatiomwhen introducing exotic species in an ecosystem, hybridization may occur between the exo
and native species. Hybridization, also named genetic contamination, leads to the loss of the gen
diversity among native species and could lead to the loss of local genotypes or rare and threatened n:
species. Additionally, hybrids could presentorpHypes and adaptations with profound ecological
effects on native species, especially when they compete with natives for the ecosystem resources. Bes
new hybrids may invade new habitats and extend their distribution range.

‘Agence M®diterran®enne de | 6Environnement, Conser ve
(2003) Plantes envahissantes de la région méditerfgefme®ld i t er r an®enne de | 6 ENnvir
R®gi onal e Pour |-AfesLy it e o Acdedsedeon 6205 from:dprivewwtela
botanica.org/reseau/projet/fichiers/PELR/14436/PELR_14438.pdf

SFAO 2013. State of Mediterranean ForesBd20&Bsion available at:
http://www.fao.org/docrep/017/i3226€/i3226e.pdf
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Changes in_soilcnobiotasoil microbial communities may differ significantly between invaded and not
invaded areas. Shifts of soil microbial communities by invasive species may have impact on native plant
fitness and on the ecosystem function.

Insects/pollinators imbagaexotic plants and especially IAPs as a new resource can affect directly the
performance of native phytophagous leading in some cases to the host shifts of the herbivores.
Paradoxically, a particular IAP could be highly suitable as host asdunogrifmmniive insects, or

conversely, could be toxic and affect negatively their diversity and abundance. Alternatively, IAP can have
an indirect effect on the behavior of native insects by altering native plants quality, abundance, diversity an
the sructure of their habitat. In addition, exotic plants and particularly IAPs can negatively affect pollination
of native plants by competing for pollinators or by increasing hetero specific pollen deposition, especially i
IAPs produce higher number efdldwgger and more colorful than native ones. Furthermore, IAPs may
affect directly pollinators by its nectar or pollen, which could be toxic to insects. Another aspect to take int
account is the introduction of damaging insects associated t@ gdamésesotth as the red palm

weevil, that is affecting not only ornamental exotic palms, but also some |@ishrfiasof@sg.

humilis

Economic impad#sPs have important economic impacts like the high management and eradication cost of
invasive species. For example, to er@digavdrotus edwdisdC. acinaciformisdifferent parts of the
Mediterranean, especially in Spain, hundreds of thawsasdzefexpended annually. Moreover, I1APs

can reduce crop vields, reduce land value and could damage infrastructure. For exartipe, in Morocco,
value of invaded landSblanum elaeagnifoldeurease 25%, and without treatment, they lose 64% and
78%0f maize and cotton yields respectively.

Human healtsome exotic plants have a direct impact on humans, such as those species that have
become new sources of pollinosis (allergies) for local residents.
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1.2 Mediterranean habitats

1.2.1 Mediterranean

The wortMediterranean evokes in most people an ancient heritage and history, charast@nzed by mild
weather, healthy food seasoned with olive oil and aromatic herbs, and the smell of the sea. Howe
Mediterranean has numerous definitions dependingtert tthatisnused.

From a climatic point of view, the Mediterranean is a particular variety of subtropical climate. Areas
Mediterranean climabdecur between approximately 30° to 45° north and south |atitvedd sideke

of continents (FiBA).The lands around the Mediterranean Sea form the largest area where this climate
type is found (F4B), but it also prevails in much of California, in parts of Western and South Australia, i
southwestern South Africa, and in central Chile. Thenddeditimate is characterizeldobgry

summers and humibol winters but it can also be notoriously capriciogsiddigin torrential
downpourr bouts of high winds occurring at various times of the year.

~ SN v
, Le”Mediterranean—c-
& 9 VvV
— @ Basin .

J

< \
A ]

‘<‘ i L ) p
Centr?l J Weste‘rn “.‘U

chile{ /  cape“’Southwest-—_/
(¢ Australia

N
§

Mediterranean climate 0] Temperate climate ]
Arid-desert climate [  Alpineclimate [

Figure 4. Mediterranean climate in the world (A). Distribution of the main climates along the countries of th
Mediterraned@asin(B). Maps adapted from the Kédppiger climate maps publiblétbttek et al. (2006) and
Peel et al. (2007).

If we take into accoangeographic point of view, Mediterranean is the 2.5 million Km2 sea that is
connected to the Atlantic Ocean by the Strait of Gibraltar in the west and to the Black Sea by the Bosp
in the east. Thdediterranean Sda part of the coastlines of divesantries from three different
continents (Africa, Asia, and Europe). However, not all of the countries around the Mediterranean
possess exclusively a Mediterranean climate. For example, Spain, Italy or France possess wide areas w
the temperatdirnate is prevalent. Similarly, large areas of countriestwélthanddgevant fall within

the arid/desert climate zonesA@ig

The particular conditions of the Mediterranean climate, the varied and contrasting topography of the I
around the Mgerranean Sea, as well as its geological history, have had a profound influence on the
vegetation growing in these areas. The combination of the climatic, geographic, geological, but particul
floristic points of view, briisghe biogeographieahiMediterranean RegionMediterraneaBasin
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Figure5. Biogeographic kingdoms of the world (A). Mediterranean Region within the Holarctic kingdom (B). Maps
adapted from Rivdartinez (2004).

Biogeography is the sciencestindies the distribution of plant species and communities on the Earth, its
causes, and relationshifgem a biogeographic point of view, the planet is divided in five Kingdoms, where
the area that is extended over the continents north of the ficepis di€CHolarctic kingdonb@)ig

This kingdom consists of 11 regions, in which the MediterrarsearoRedgoa Mediterranean Sea

(Fig55B). The climate of the Mediterranean Region is typically Mediterranean as defined above.

The Mediterranean Regi@asirencompasses 24 countries, from Portugal in the west to Lebanon in the
east, not all of them touched by the Mediterranean Sea. It offehsrayingviemdscape of high

mountains, rocky shores, impenethalile servirid steppes, coastal wetlands, sandy beaches and

myriad islands of various shapes and sizes. Because of these particular topographical and climatic
conditions, Mediterranean plant communities are highly diverse, and-oiténirematirspecies

that are well suited to recover from droughts, floods, and fires. Not surprisingly, the Mediterranean Region i
considered one of the top biodiversity hotspots in the world.

The other areas of the world with Mediterranean climate are classifieggidhéinodttier Holarctic

Kingdom, such as the Californian Region, or belong to other kingdoms, such as the Capense Region
(Paleotropical kingdom), the Mesodtakagonican Region (Neotrégfustioamerican kingdom), and

the Australian MediterranegioRéNeozelandidunstralian kingdom). The flora and habitats of all these

regions share some similarities. Particularly distinctive of the Mediterranean climate regions are the
sclerophyllous shrublands, called maquis in the MedBasiangzapartan California, matorral in

Chile, fynbos in South Africa, and mallee and kwongan shrublands in Australia. Interestingly, all these
regions are also considered biodiversity hotspots in the world.

122 o0Medi terranean habitatdé daecti ni ti on under

With all the diversity of definitions for HfAMedi
consider fiMedi terranean habitato? Wh at ar e t he
restoration in the Mediterranean?

For te scope of the ECOPLANTMED project, and particularly the plant species showed in this manual, we
have considered thdediterranean habitatare thosepresentin the Mediterranean Region
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(biogeographical definition), and ttataaeeteristiof it. Thoe habitats from other parts of the world

with Mediterranean climate (Chile, California, South Africa arateAostrgdiajely excluded for the

scope of this manual. THedgtats present in countries of the MediteBasiatrat fall into other
biogeographical regions (e.g. habitats of the Eurosiberian region of Spain, Italy, Greece and other
Mediterranean countries, habitats of tHEuhamo Region in the Eastern Mediterranean countries, and
habitats of the SahkArabian Region of Turasid otheNorth African Mediterranean courarees)
completely excluded as well.

A list of some Mediterranean habitats of the Mediterranean Region, grouped by ecosystems, can be fou
table 1 of Annex 1. Comprehensive descriptiondVigiditessanean habitats and their characteristic
species can be found dfiline

It is possible that within the Mediterranean Region we find habitats that are not characteristic of
Mediterranean Region, and belong to other biogeographical ezgiapetRr®@mesophilousrests

of secondary speciéedr pseudoplatanus, Fraxinus excelsiorgldlnas Tiliaordath of coarse

scree, abrupt rocky slopes or coarse colluvions of slopes, present in Valencia region of Spain. Thi
habitats (and theami species therein) may be considered in this manual since they have particular
characteristics due to their relict character, but principally to their conservation status within the provir
they occur (table 2 of Annex 1).

1.2.3 General description of thediterranean habitats

The Mediterranean Region trarbwore than half of the habitat types listed in the EU Habitats Directive.
Of these, 37 occur only in this region. The | a
geology ancbmplex topography with many isolated areas, but also the fact that much of the region we
sparedythe ravaging effects of the last Ice Age that spread across Europe.

Mediterranean forestge often open with amplé bg¥ing room for layers afbsiand dwd shiubs,

resulting in a complertical structure. Forestibshand heathlands often appear in close interconnection
and may merge into one another. Mediterranean forests are highly diverse in species composition.
estimated that morenti®0 tree spesieontribute to the various forest types. The forests are mainly
broadleaved, but conifers occur at mountainous sites with shallow soils, or B ysapiaistes (

and Pinus halepehsiMany of the dominant broadleaved tres apesigerophyllous (evergreen with
leathery leavesprk oakd. subgr(Fig. 6Aholm oakQuercus ilendQ. rotundifajigFig. 6B)Aleppo

oak Q. infectoiakermes oak)( coccifeyaand Palestine o&k €alliprinpgFig. 6C)These forests

usually have a rich layer of \@lemétisp, Lonicerap, Smilavsp. andRubiasp.), and in the more

humid and mesophilous zahegare rich in shrubs and small broadleaf tress with lauroid leaves, often
entire, evergreen and leatAeby{usvburnunMyrtusandLaurus

http://www.eea.europa.euiadanaps/data/coribmtopes
"http://ec.europa.eu/environment/nature/legislation/habitatsdirective/docs/Int_Manual_EU28.pdf.
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Over the course of the lastittvwee millennibese oak forests have progressively replaced other
deciduous oak tre€s prachyphylla, Q. canarie@sisongest®). fagined@. ichnusa€). pyrenaica
Q. virgilianavhich are now mostly found at higher altitudes or in areas with deep soils and higher humidity.

Figure 6 Diversity of forests of broadleaved trees in the Mediasiarfemrst dQuercus sub@hk),Quercus

ilex(B) andQuercusalliprino€C). (Photos: G. Bacchetta).

TaxugFig. 7)Some of these are endemic trees, as the cedar ofCedraisdib§r{Fig. 7Byhich is

particularly renowned for its timber, having been utilized for thousands of years and now holding pride of
place on the Lebanese flag. In addition, there are few palm species native to Europe and present in the
Mediterraned@asinsuch as the Mieerranean dwarf palilhgmaerops humiliig. 8Aand the Cretan

date palnPhoenix theophrptig. 8B)

Figure 7 Diversity of Mediterranean conifer's forests. Coastal pine fd*maunsagf), cedar of Lebani
forest (BYJuniperus peniceaubspturbinatformation (QPhotos: G. Bacchetta)
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Figure 8 Mediterranean palm format@irenaerops humitismations in Western Mediterrane&mng@Bhix
theophrasfCretan date) in the Eastern Mediterran@dmo(@9: G. Bacchetta).

The forests have been much degraded by overgrazing and exploitation for firewood, but also as a rest
fires. Such forest areas may become open, secondary forests withstexiesalhuridénot properly

managed they may turn inted/dypes of high or low dnybsh or in some areas to heathlands, or
degrade into sparsely vegetated areas. Only very limited forest areas remain without influence from hu
activities. The draents are fragile and under high pressure, and comprise areas with old oaks, pines an
wild olive such as oak formations in Sardinia and Tuscan Archipelago, and Mediterranean fir formatior
restricted areas in the south and southwestern partauf. threSwily very few individuals remain of the
critically endangered and relic Sicikdriefir ijebrodensés. 20 mature individuals exist and replanting

have had limited success.

Mediterranean heathlandsyubs, grasslands, and arid land$ie bah and dwashrub occupy a

| arge extension of t herheMbiglitotseViediterraneagsiom@siga o n 0 s
variety of shapes and sizes, and is named as matorral, maquis, garrigue and phrygana depending on
geographical locaticaititude, exposure, soil, degree of degradation, human usage and species
compositiofrig. Q)But in reality these habitat types often merge into one another to form an intricate ye
inherently mobile mosaic pattern across the landscape.

The height did slhub can sometimes be used as a simple rule of thum({Fidvi@dyisr instance,

tends to form dense impenetrable thieketstirs high and is usually dominated by small trees like the
strawberry tre@rputus uneddhe lentis@€istacidentiscusthe wild oliv®lga europa®ar.sylvestris)

or the myrtlégrtus communisy less frequently juniper and laurel. G&iggQ€9n the other hand

is more open and the vegetation barely reaches knee height. Hiesgddagtteie the roaloses
(Cistussp.) and aromatic shrubsU#eandulap., Teucriunsp., Thymusp. andRosmarinusp. are

mosly in evidence, filling the air with their perfume. RRiyg@Bawhich mainly occurs in the eastern
part of the Mediterraneasually along the coast, is the lowest fomb of @il and is composed of
spiny cushion (eRpterium spinosu®atureja thympriorming bushes and gréwgdjing shrubs.
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These habitats contain many types of species adapted to diggittad. Anthyllihhermanniae
Genistacanthoclajla

The complexity of the vegetatictustrmnakes the Mediterraneablahds exceptionally ricHdhifevi

S

Figure 9 Typical Mediterranean shandis such as a maquis characterizédphgrbia dendroidé@g, a
phrygana dominated Mapterium spinosu(®) and a garrigue wittelianthemum cafrlis (Photos: G
Bacchetta)

Intensively floweringuhspecies are dominant, many also being highly Aremasia@Cistus

Genista HelichrysumPhlomis, Salyid@eucriumThymus,etc. Other colorful flevéypical from
Mediterraneanrgblands are geophytes like wild tulips, narcissus, crocuses and alliums as well as many
species of bee or mirror orchids. Together they putbon spleceicular display of flowers every spring,

but may dry out in summer. These areas are highly vulnerable to erosion and to new establishment of
plants, though the dpepetrating roots will protect the existing established vegetation forleong time
characteristic plant genera often show a large number of species, though many may have limited
geographical distribution.

Other parts of the Mediterranean are simply too dry for trees or dense vegetation and are, instead, covere(
in vast swathesgrassland@-ig. 10)At first sight, these sarid steppic areas may appear barren and

lifeless but on closer inspection they reveal an equally rich wildlife. The wintergreen Mediterranean dry
grasslandsLygeeSStipeteeaclass) are constituted by perenaespitose, or sometimes stoloniferous,
bunchgrasses. This vegetation is widely distributed from the sea level to above 2000 m of elevation, often a
a serial stage linked to the degradation of woodlands and maquis. For example, the dry grasslands
domiated bystipa tenacissitak nown as fiespartalesd in the | berize
characteristic formations of the occidental Mediterraiae@naseagFig. 10A)Stipa tenacissima

steppes are mostly distributed in a thin dhtftidje in North Africa (Libya, Tunisia, Algeria, and
Morocco) and in the southeastern portion of the Iberian Peninsula. In Sardinia and Sicily, and the Iberiar
Peninsula, grasslands characterized by the domBratymddium retuswaiong with othgrass
speciesHyparrhenia hirfempelodesmos mauritaraogd ygeum spartyynare quite widesprégid).

10B) TheMediterranean Regowasently only contains minor areas that are so arid as to be included in
predesert or desert in e.g. Spain, Portugal, Sicily, TurBegn@witser Maghreb countries.
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Figure 10Mediterranean grass formations dominatedebthép)grasStipatenacissima(B) esparto gras

(Lygeum spartynand (C) the careyndo micranjifRhotos: G. Bacchetta)

Mediterranean freshwaterlude a variety of ecosystems such as rivers, creeks, lagoons, diverse
wetlands, andmporary ponds. Many Mediterranean rivers have low annual volume and irregular regime
The predominant fluvial regime is characterised by an extended summer period of low or absent we
Because of the water deficits in most of the region, wetEsdsireschbogs and fens are naturally

limited. However, there are some very spectacular and ecologically important wetlands in the region.

Many species of submerged plants are types of pondweelstaudgyetspectinatysvhich covers

one third ohe area of lake Ichkeul in Tunisia, and is the main species consumed by wintering duc
populations. When the water is saltier, the pondweeds are replavesbUfRaggrisp), whereas

in areas that remain dry for more than one month, théoevasatenalommunities such as stoneworts
(Charasp), which can withstand summer drought.

The reedPhragmiteaustraligs clearly a dominant species among the large emergent macrophytes of
freshwater marshes. This species grows where conditionstineoogin mest of the year. In areas that

are permanently flooded it can form floating masses. When there is intensive grazing, the reeds car
replaced by prostrate grasses suBbla®pusttoralisor by sea clnbshScirpus maritimusghich

tolerat salt better, and flourish in lightly grazed areas, often on the banks of deep lakes. The most exten:
beds are found in the Daimiel wetland in the centre of Spain and in the marshes of the Crau in 1
Camargue.

Most river forests (riparian forestdlavidl wood&.g. Fig. 11Bavedisappeared from the pean

floodplains, although in certain deltas, some fragments remain, as is the case at the Nestos, in Greec
which there remain sixty hectares of sedismukgty deciduous forest, threificbro delta where there

are stands of popld*sfulusp.), alders\lnussp.), and white willo&alik albaDue to the torrential

character of most Mediterranean rivers, Mediterranean ripariafityegstationally wagtressed
environmenPlant communities in these ecosystems are structurally similar, with a developed shrub layt
few dominant trees, and a patchy mosaic of he(barebl&)shrulominated, and closedopy

ecotypes that are associated with distinct geomorphis landfor soil moisture regimes. Common

plant genera along the Mediterranean ripariannéuesGeltis, Fraxinus, Nerifopulus, Salix,
TamarixUlmusandVitex The composition of the diverse plant communities varies along geographical
locationaltitude, exposure,-soihposition and river flow. These habitats contain mamspégpes of

adapted to light andugift. Some differences exist within the MeditBaaipdanexample there is a
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greater presenceRifitanugleagnusPterocaayandCercidn the eastern part ofBlasin Examples
of relictaxawithin riparian communities inBliddodendron pontiéaonthe westemasin(Portugal,
Spain) andiquidambar orientelithe easteBasin

The temporary ponds form some mb#talistinctive plant communities. A great number of these very
diverse plants, and in particular several species of (pofiesds.X and other pteridophytes (e.g.
Marsileap.,Pilularianinuty can only be found in this régipnl1C)

Figure 11 Diversity of Mediterranean freshwater habitats. Hydrophylous comriundiespwitgmnd

Ranunculusp. (A), riparian foresfloius glutinogB), temporary ponds MérsileatrigosgC) (Photos: C
Bacchetta)

Mediterranean coastal habitare vendiverseeven within short distances, with rocky stretches and
sandy and gravely beaches or coves, including habitats such as rocks andystaneliffsasasd
lagoons and deltas. Vast areas of dunesamdkvbetve totally disappeared.

Posidoniaoceanicas a marine plant endemic to the Mediterranean Sea. It forms dense underwater
meadows at a depth of up to 40 rfieters3AMuch like the grasslands on landPibsidenibeds

areexceptionally rich in wildlife and play a key role in protecting the coasthosidéovemds are

under strict protection, as over a half of them have regressed or disappeared in the Mediterranean in the las
30 years or so.

Dunes play a majolerm preserving beaches and protecting the forests, biological communities and
amenities situated behind them. However, only few areas remain untouched. Dunes are the exclusive
habitat of many endemic plant and animal species. One third of thés cemderfiizato the
Mediterranean. Many dune species are useful pioneer plant species, which help to colonize or to repair
sandy substrata, such Eagngium maritimuRancratium maritimum, Cakile maritima, s@ilene

Malcolmiap, Matthiolap Diverse estal dune grassland communities include spAoiesopbila
australiselymus farctuand Euphorbia terraci(léig. 12A)Coastal dunes are often colonized by
Mediterranean thermophilous plimes(alepensiandP. pinep or are the habitats ofrdediniperus

sp. microforedfs.g.J. macrocar@ndJ. phoenicesubspturbinatg leading to unique habitats where

diverse species are fo(iid. 12B)ndigenous dune vegetation is also in this region endangered by the
invasion of exotic specieghwiave escaped framwateyardens, such @srpobrotisp. oAcaciasp.

The decline in Mediterranean dunes has been severe: more than 70%tareeksitrsated 1900.
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Most of the former dune area has been used for urbanization, fqpgasesisar fhey have been
planted to stabilizeving sands and have gradually been tuongwy ifdrests, often with pines and/or
Acaciap.

Seagrasses are found on the seaward edges of lagoons, where the two types of environments ble

-y
5

Figure 12 Coastal dune grassland communifi@sntdphila arenasigbsparundinace@d), and dunes wi
Juniperus macrocafBPhotos: G. Bacchetta)

together. In the intertidal zones, the vegetation is generally doetjmassedyseerap., whicks

generally replacedRyppiap. in the calmer, more enclosed, and warmer waters of saline ponds. On the
banks, in marshy zones that are seasonally flooded, there are annual and perennial halophyte species
germinate in the dry season, when the water recedes below thehsugemedaf in particular,
Salicornj@rthrocnemyrand the grasses of brackish marshes that are resistant to both winter flooding
and intensive grazirgalicornia(glassworts) occupy wide areas of brackish marshland in the
Mediterraned@asin(Fig. 13B)n particular in the deltas, on the edges of lagoons, and around salt lakes in
Northern Africa. They help maintain these structures by capturing sediments, which leads to the emerg:
of a characteristic land form dotted with mounds. Other cohiralomtigte lants proliferate on the

edges of marshes, such as rdtesusp), which can form a belt just enfvesvide around ponds

(Fig. 13Bpt the upper limit of the zones that are flooded in winter, just before(Traetarmemgks

which give way to wet grasskgpdiamove away from the shore.

Figure 13 Diversity of Mediterranean coastal hat&ittonia ocei@abeds (A)brackish marshes w
glasswortsalicorniap.) andushesJuncusp.) on the edges (Bhotod.ifeResMaris, G. Bacchetta)
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Along theoastsrocky landscapes with ciifisges, crevices and caves are frégigent4A)They

present extreme living conditions for plants as well as for animals and vegetation is sparse. Cliffs and gorge
harbour chffwelling plangdmda number of tree and shrub species with dwarf forms because of water and
nutrient limitations as Plet@anjuniped.(phoeniceaubspturbinafaGenistayr.acanthoclagdaAnthyllis

barbgovis orAstragalugr. massiliensidNarrow crevices serve as 4maditats for arbe number of

endemic specid®e{liunsp.,Silengr.mollissimdimoniurap.).

Figure 14Diversity of Mediterranean vegetation growing on cliffs and rocks: coastal habitats (A), si
inland limestones (Bhotos: G. Bacchetta).
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1.3 Criteria for the selection of thgecies included in this manual

It is important for environmental restoration that measures are implemented with the aim of encouragin
development of natural vegetation through the planting of species ecologically suited to start the nat
dynamicswhich can lead to the formation of communities siakstinedurednd floristically adapted

to the environmental context. The rule that must always be observed is the one that requires to select
species ecologically and genetically clemgtitithe site of introduction. This is important because these
species can find favorable conditions to grow and establish itself permanently, without causing damage
to hybridizations or genetic pollution.

In this chapter, we introduce the cisidigo select the species included in this manual within the context
of the ECOPLANTMED prdjki set of criteria was selected after several discussions and consensuses,
and is based in diverse scientific literature on ecological restoratiattaad ¢xpguience of the

diverse partners. For the scope of the ECOPLANTMED project, criteria were exclusive, thus a plant spe
were selected if met all the criteria exposed in table 1. The criteria for species selection for ecolog
restoration ithe Mediterranean area are detailed @uitke of Good Restoration Practices for
Mediterranean Habitds® edited by the ECOPLANTMED project.

CRITERIA Characteristics that a species must meet to be included in this manual

1 Woody and perennial herbaceous species.

Woody species (mainlydtalibs and shrubs; very fewtteelogical forms: phaneropt
nanophanerophyte or chamaephyte) fit better with the aims of the project b
perennial, are able to colaldgeaded and stressed environments.

Where necessary, it is also possible to select herbaceous rhizomatous perennial
are capable of forming mass and therefore can contribute to habitat restoration.

2 Species from habitats chosen onhhse of the Corine biotopes habitat classificitio
on theCouncil Directive 92/43/EEC on the conservation of natural habitats anc
fauna and flofa

Corine classification is more general and based on the physiognomy of the hat
clssi fication in the Directive fAHabit
is possibléo select the classification according to the type and degree of know
habitat and the species.

The selected habitats werkered @ording to the classification proposed by the
Committee, in the following four major fagdsheats, rslbs and grasslands, freshw
andcoastal

3 Species of structural importance for the hagkitab the species important from the |

shttp://www.eea.europaetaandmaps/data/coribmtopes
shttp://eulex.europa.eu/legahtent/EN/TXT/?uri=CELEX:31992L0043
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view of the functionality have to be considered.

4 Species for which we can collect large quantities of seeds, that are easy to w
during cleaning and testing, suitable for reproduction in nurseries.

5 Species selected for their importance from a local point obnigust for the scope
ECOPLANTMED project, on the basis of a common scientific interest amor
partners.

6 Species for which there is no published scientific protocol.

The deal is to work with completely new species, in the sense that the data ¢
should not be published in scientific journals that have undergone a scientific re
meet the need to have a good number of species, we proposectsd of tireac
published data, we can adopt a biogeographic criterion structured on three levels

i First level to divide the European continental area from thigleciitenranea
(e.g.Gentiana lutedata are available for the European areafdyutheoklediterranea
for us it is a suitable species).

1 Second levelwe divide the Mediterranean area into two areas: the
Mediterranean and the Eastern MediterraneBotgglgn spinosumata are available
theeastern ardaut not theesérn onefor us it is a suitable species).

i Third levelwe divide each Mediterranean subareas into three regions:

u Western Mediterranean: Iberian Peninsula, North Africa, Tyrrhenian Regi
a Eastern Mediterranean: Balkan Peninsula, island systeass, Near

a (E.gHelianthemum cafrits data are available for the Iberian Peninsula, b

the Tyrrhenian regidor us it is a suitable species).

Tablel. Set of common criteria for selecting the target species thidiMdadual. Output of the Work Package 4,
action 4.1 in the EMRRIOPLANTMED project.
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1.4 Legislation for native plants

Severahnternational conventions and regulations emphasize the dfripiodassesity conservasion

for example tigenetic diversthatplays a critical role in the ability of resources to adapt to environmental
changes and in their resistance to pests, diseases and other stresses. When planning any work on ha
restoration, the use of plant materials Krmwrflocal) origirwith aich genetic diversapdgood

quality guarantees the execution of a good practice of habitat restoration, and guidance for this can
found in th@uide of Good Restoration Practices for Mediterraneatittabligtthe EEOANTMED

project. However, in order to conduct an optimal project of thispadtithe of the plant species that

will be introduced is crucial. This chaptsrtlyziidEader in the international, national and local legal
regulations that cortnel following topics) thecollectionf native plant®) thesroductioandtradeof

native plantand 3) the production and traeeot€ plantdnadditionit exposeregulations on 4)

quality analysédcertificatefor seeds and other géasip, as well as thedrrect 53torageand
conservatioand 6perminatigmultiplicatiohis chapter is focusethe legal aspects. Good practices

and technical recomnagiods for all these topics will be explained in the followingthlsamizns aif

1.4.1 International legal frame

When talking about the regulatory frame rétetpobpmgation of native plant spédsmportant to

di fferentiate between: Afithe things t haytarear e ma
not doneodo (i .e. |l aws), and @At he /Ramammendation et hi c
Plans/ Strategies, which we will call SRPS). This chapter introdisgsrbasitialso highlight
importannternational SRR&ich most of the laws are built (or are being bditgffollowing table
summarizes the main internatigiobbl( or European) laws and SRPS that regulate the six topics
introduced above.
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regulatic?ns, Descriptio/contents Topics Tools
conventions and
SRPS
(G) CITES, 1973 International trade of endang 1, 2,3 Four dossiers reporting the sp:
species threatened by extinction. subjected to internatic
regulations in their comme
activity.
(G) Barcelona Convention for the protection o 1 Annex II: Endangered or threat
Conventigd9781  marine environment and the cc species that the parties ¢
region of the Mediterranean. Thel manage with the aim of maints
22 contracting parties determine them in afavorablestate of
protect the Mediterranean marine conservation. They shall en
coastal environment, while boc their maximum possible prote
regional and national plans tiew and recovery.
sustainable development.
(E) Bern Protection of wildlife and the 1,2 Dossier | indexes the wild f
Conention, 1979 environment of Europe species that are under rigo
protection, for whom the gathe
collection, cutting or the intent
uprooting is banned (excep!
andderogations in article 5)
(G) Convention or Biodiversity conservation. Definiti 1, 2, 3, 4 - Global Strategy for pl
Biological Diversit' the guidelines to elaborate con 5, 6 conservatiéh

19928

strategies towards the safegual
animal and plant species as we
habitats.

- European Strategy for p
conservatién

- Nagoya Protocol on Acces:
Genetic Resources and the
and Equitable Sharing of Ber
Arising from their Utiliz&tion

- Aichi Biodiversity

Targety

Wyww.cites.org

Uhttp://eunis.eea.europa.eu/references/1818/species
http://www.coe.int/t/dg4/cultureheritage/nature/bern/default_en.asp
Bhttp://www.cbd.int/
Ynttp://www.cbd.int/gspc/
Bhttp://www.plants2020.net/regionatrategies/
Bhttps://www.cbd.int/abs/about/default.shtml
Thttps://www.chd.int/sp/targets/
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(G) IUCMRed The IUCN Species Programme wi 1 The IUCN Red List of Threat
Listg® with the IUCN Species Sur SpeciesE is wi
Commission has been assessin the most comprehensive, obje
conservation status of spet global approach for evaluating
subspecies, varieties, and ¢ conservation status of plant
selected subpopulations on a ¢ animal spges. It plays a
scale for the past 50 years in orc increasingly prominent role
highligh taxa threatened  wil guiding conservation activitie
extinction, and therefore promote governments, NGOs and scie
conservation. institutions.
(E) Regulation Establishes rules to prevent, mini 3 The European Commission
1143/2014 on and mitigate the negatiffects of th opened a growing list of inee
Invasive Alien introduction and spread, deliberat alien species of concern, whit
Specie® accidental, of invasive alien speci periodically updated and rev
biodiversity and related ecosy The species mentioned in the
services, and on other areas shall not be intentionally introd
economic and social importance. into the EU, nor can they be |
bred, transported to, from or v
the Union, marketed, cultivate
relesed into the environment.
(E) Directive Conservation of natural and -< 1, 2 Appendi x B f ol
92/43/EEC natural habitats, wild flora and fi community interesfor whomr

Principal instrument for the protect
species of community interest.

conservation needs the design
of Speci al Zon
Appendi x D f ol
community interest which rec
rigorous prote
E for fipl ant !
species whose removal from n
and whas exploitation can

subject to reg

Bhttp://www.iucnredlistorg/

http://eurlex.europaeulegalcontentEN/TXT/2qid=1417443504720&i=CELEX:32014R1143
2http://eceuropaeuenvironmeninaturdlegislatiorthabitatsdirectivéndex_enhtm
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(E) Directive Ensure that forest reproductive mi 1, 2, 4, 5 Each Member State holds
99/105/EC supplied for any site within the t 6 national register to control t
suitable for that site's geogre material thahay be marketed. .
location. EU list is drawn bpsed on th
national lists. Annexes I, lll, I\
V lay down the minim
requirements for the approval
basic material intended for
production of reproductive mla
to be certified as "sotddemtified"
"selected”, "qualified" and "te:
respectively. Annex VI specifie
categories under wh
reproductive material from
different types of basic mat
may be marketed.

(E) Forest Europe Conservation of European forests Resolution 2 regarding
Strashou?d development of a collective dec conservation of forest ger
making at a P&uropean level. resources, comsnthe Signator
States to implement in their
countries a policy forhe
conservation of forest ger
resourcesusing whatever methi
seem mostppropriate

Table2. Summary of the main international regulations, conventions and SRPS that regulate the six topics related to
the propagation of Mediinean native plant speciesa. (G) indicates that the ambit of application is global or involves
countries from diverse continents, (E) indicates that the ambit of application is just the European Union.

In conclusion, the current principal intermagalaions protect native plpeties within specific
habitats, control the collectignlafspecies that are under rigorous protectionimpdrttexport of
native (endangered) and exoticsplacies, and obligate the certification of gdatitigia of forest
reproductive material within Europe. Certification of quality and origirfavést)ldefroductive
materiahre not currently regulated by international rules and conventions.

2http.//eurlex.europaeuLexUriServLexUriServdo?uri=0JL:2000:011:0017:004&N:PDF
22 http://www.foresteurop@rg/ministerial conference'strasbour993

34



* *

* * =X
Eee & ENPI
Project funded by the “@“?’%G gBCMEP

e

EUROPEAN UNION

1.4.2 NationaRegionalocal legal frames

A large numbef national, regional and local regutattonsualltheincorporation of the international

SRPS onormativénto the legal frame of each country. Most Mediterranean countridged the EU
already assimilated most SRPS and normative exposkdaithizigd there are some excepiiens

situation of other Mediterranean countries outside of the EU will also be exposed, particularly for the c:
of Tunisia and Lebanon.

Greece- Greece has ratifitie Bern Convention (Law 1333f198% CITE®onvention (Law
2055/1999, and the Convention on Biological Diversity (Law 2204 9&tle of CITES and other
endangered n@AITES species is regulated by Cavtimsteriddecisiori25188/246

Habitat Directive 92/43/CEE was incorporagedatiottal law through Common Mini3¢eisgbns
33318/3028/11P-19987 and ¢ .. 14849/858103/44-20088. Article 12 ahe formebDecisionas
amended by Article 2, Paragraph 5 of therlgtibits the collection of plant species of Community
inteest that require strict protection (Annex IV inbAofidlee Gatter). Directive 1999/105/EC was
incorporated in the national law through the Presidential Dectsnd B2603he conditions for
germplasm collection, production and marketagj ofpiemductive material, though referring only to
forest tree species.

Two very important Decrees for the protection of the wild flora and the plant genetic resources of Gre
were issued in 1981 and 1990, respectively. Presidential Deéféer 66 1@®1ection of the wild

fauna and flora of Greece declares a list of plant species (about 860 taxa) as protected and prohibits
collectioor other usef these species with exceptions for scientific research. Presidential Décree 80/1990
forthemrt ecti on of t he ¢ ostates thayadpermipid required fay thenceliection r e s
tradeof aromatic and medicinal, ornamental and other useful plants, and wild relatives of cultivated pla
The permit may or may not be grantedlidgpen the purpose of the collection or trade, and the rarity
and importance of the plant. In the more recent law for the conservation of biodiversit§)(Law 3937/201

Cc

Zo2hed®35/ 1983 ((]IB—AQB3)<8FR/“¥/uﬂ4 P Bdhgaayd WHd sUUe)didq Udd
cvyed oaUs Usg (Gglosaesi » UysabyYaassUsd Udd Ag;l’qg

“?he@@®55/ 1992 (EBﬂZf}«TlQ&/ulc{:/biiﬁ)udsudsGiugauu}es’dJ;cicg’ groy s Ud
"UsatilUd oUsesmiwg nliilafgd el Wk0 wlly o0 Weeiesd U0 t aUs £t C
“Nhe @04/ 1994 (-WAPAITI /) x/i5blidosU Ud bssesossae ~689599:
®Ygos3e 3’69;01@@%/246/22}1&@&@ ( UAB022813 ke "6y alU Urs UsiitL s
Yoy oUd " UsauUd aUs» Udqd UgUeilgeid cavjyauld

Teosze 3 6g) o3BA3028/1HA19B(d0 AT 12 839 &)/ 29870d649ﬁ8f]gf ey Uy
toUtlsaUlst 3 299U Ud utsUUeydad Uxs GglooatlB3 wbdgp UHUar 3
cavjatuUgde

BF¥eo3e 3 6g) ofo.otp. 114F]814U91Ae[8)68'\6DKTOBI4-40/8d1)/ 1cl¢ 1 8 "6 " eadud U
g ' Ujpesde. 33318/3028/ 1998 869313 g 6gJosat3 U eyl
2968931 3 g’eg;oseta U’Gu‘?ﬁuistsu (Udb@JA9r23)U, 0 di W digg eselfjoio g
Fgebegoaasg Udd 20dd ?2eUebjyasg 2006 Udd Kgy ¥ Uyeed O
29y elUlyosah oyvYUUose U -01-200p0Bo6GATc&80] bPUsUGUsah gas
Ggeehyldyidd ~jed Uds» sudoalU 1999/ 105/ K. T.

gy e Uty 99 h 678a(YIUATD e2001-1981) S Uy a By et UU0GaUd Udd UgUsilgsei
60) 9Ud HbsldsgddtléboUlalUd GgsUssaslicsi als Kayoseg U
g g0l 90 A8 Qo ¥YULD 4 WL 9940) ¢ Ujya “~jpealUUGaUd Ueg dGgU
Udedt } Ud e

2oheed 3937/ 201M20akKy 6hpUUBLdqad Udd dse 69989ahUqUUG =

35



N >
ECO ***** />7‘I‘\‘<\ ENPI
Project funded by the g:-g?i}z_. - gBCMEP
EUROPEAN UNION I O ™

Article 11 prohibits the collection of endemic plants with the exceptiomnesftbatrarspeportant for

local production and consumption unless there are other specific national and EU regulations, and actior
plans for these species. Permits may be given upon request for research purpesestidrailly, t

forest legislatioashseveral regulations for the protection of native flora, and Forest Directorates may issue
specific regulations for the collection and trade of wild plant species at local level.

For the propagating material of native plants not regulated byealhdwegsmisation of production

and trade are specifiasl for cultivated plamd,aw 1564/198&s amended by Law 232571808

Ministerial Decision 2902351088, and in the ATechnical Regul ati o
Marketing f Propagating Materi al of Cultivated Pl ant
native plants include regulations incorporating EU directives for aromatic and medicinal plants (Ministeria
Decision 7594/11550&2R146), ornamental pta (Common Ministerial Decisions 436691/27

19947 3879664121998 and 3785567420009, and fodder plant seed mixtures (Common Ministerial
Decision 184167/14488/270119).

More information about Greek legislation is available in the Greek versions of the websites of the Ministry c
Reconstruction of Production, Environment and Energy (http://www.minagric.gr/, and http://www.ypeka.gr/)
For collection of native specieadvisable that the Ministry is contacted for information on the protected
status of the species and any regeiras.

Italy - In the case of Italy, CITES was ratified by the Law'8##1B&8& Convention and the plants
protected in their annexesewatified by the Law 503/498tile CBD by the Law 1241984
incorporation of the Directive " Halbecreeafttie 92/ 43/

33?f]8m564/1985/1/26E09(139851<$;40‘7‘3¥uq Uy Uoyvoed aUs Ues 6jald “~caa
GgUsal » Ositit 3.

¥ohe @B 25/ 1995/ /RTDAIPIYX HB136 " 6 " sadlid UsUUYs>Uxs Ueg.»s. 1564/ 19
33 8g) 09 0e29023F1@50 OB 8 ( UAIB063WBY«dU) Uovyoe oUs Ue 6y al

"eaalU a2U0sUmUsossi gosoaai.

%3 e g 090 e75p41h5608/6R2 014 ( O KDS1220643¢ Uc 3 BEfH@aslehd Aa;e;qog

deaal aUlsUlUssci 3Josasi | jrellUsats aUs 0UjeUsalgUsatls 0
SFeoase 3’eg;o4§6ﬁ@1/2?12]h9119U4uc1(AﬁﬂA(SFOl]]Q%)«géUGssaf]g TUsesoslehd Us @
gaosoaci “~eeaalU aU0sUlcei Uxs osUseyvy s@Uddl figegly divdids " Ysyg

elidoaUd 91/682/ ABY Ueg KFgebegeasg T)t 93%49/ KBTI, 93/63/,
®Teo3e 3 6g} 038ME6/712-1 90 ¢ O #BO-12-989%¢ Uc 3 90 f d TUsessushg Ke
"eaalU a2U0sU0Usssi ges itlg¥eoppivsatfosr)edigdssegidoalU 98/ 5¢
Fgebegaascg.

®¥Teos3e 3'Gg;03@8556/4]2%0,!VG(QUCKZFO?@(K)(D(@UGSBSf]g’ 7U3z63540
deaalU aUlsUGUsasgi Joaooagi TUaar 9GUsa.L 3 ugUL3, G C
1999/ 61@®/9PT .6 7/ AT, 1999h668/ AKX, 1999/ 69/ KT.
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4l egge 19 dicembre 1975, n. 874. Ratifica ed esecuzione della convenzione sul commercio internazionale
delle specie animali e vegetali in via di estinzione, firmatéashington il 3 marzo 1973.

4| egge 5 agosto 1981, n. 503. Ratifica ed esecuzione della convenzione relativa alla conservazione della
vita selvatica e dell'ambiente naturale in Europa, con allegati, adottata a Berna il 19 settembre 1979.

43 egge 14 febbraid994, n. 124. Ratifica ed esecuzione della convenzione sulla biodiversita, con annessi,
fatta a Rio de Janeiro il 5 giugno 1992.
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President of the Republic 357/1997 (modifieDdnyaebenf the PresidenhefRepublic 120/2603)

Article 9 refers to the protection of the plant species with regards to their collection, transport, produc
and trade. In this regulation, native plants collection is regulated for all habitats within the Natura 2000 n
addition, native plants collection is regulatethiouttihe specific regulations of the other protected
natural areas, including National and Regional Parks, Natural Monuments, and Proteé¢ted Marine Are:
Furthermore, neally Regions andténomous Provinces have specific provisitbasd most of

these have compiled a list of protected species. Some provinces have enacted regulations for the prote
of wild flora. One region has legislation for the safeguard of floragt thavdoaslist of species

(Marche). Some regioAgul{a, Saida, Sicily) have no legislation in“plag#ending to these
ratifications and regional regulations, lists of protected species in Italy can be found for example in: ClI
Italy’and CITES 8inia*® the Directory of protected flora of the Ministry of the Environment and the
Protection of the Territory (Minig#Ambiente e ddllgela del Territorio e del Maaal the Red list

of the Italian Flgra

The Decree 386/2808nplementirte Directiv@9/105/EQs currently the only legal reference that
regul ates fAthe producti on, storage, trade and
(topics 1, 2t a regional level, there are diverse degrees of commitdiagtatefiee regidémthe

particular case of Sardithi@,regional resolution 50272044 established the "Regional Register of

basic materials". This Register intends to contain information about each population classified for
collection of fotesproductive material and improves the protection of biodiversity of the forests of Sardin
and the knowledge of the sites where you can collect seeds and fruits for the species of interest for for
plantation.

Regarding the certification of aridimuality of the forest material for propagation (topics 4, 5, 6), Italy
also has the Ministerial Decree d81992 al | ed t he AOffici al met hods
regulation constitutes the way by which someone in Italy can deteunlitg stdubrbaceous,

shrubby, arboreus, floricultural and medicinal plant species, whether cultivated or not. They are of parti
importance in the commerce of seeds where the price is linked to quality. The dossier of the dec

“Decreto del Presidente della Repubblica (D.P.R.) 8 settembre 1997, n.357 Regolamento recante attuazione della
direttiva 92/43CEE relativa alla conservazione degli habitat naturali e seminaturali, nonché della flora e della
fauna selvatiche. (Testo aggiornato e coordinato al D.P.R. 12 marzo 2003 n. 120)
“http:/fwww.parks.it/Eindex.php

“6Bacchetta G, Fenu G, Mattana E, Piotto BreVaire M (Eds). 2006. Manuale per la raccolta, studio,
conservazione e gestione ex situ del ger mopl as ma. /
Tecnici (APAT), Rome.

47 http://www.minambiente.it/pagina/citemnvenzionedi-washingtorsukcommercicinternazionaledelle-
speciedi-faunae-flora

“Bhttp://lwww.sardegnaambientddocumentil9_425 201311131414 1slf
“http://lwww.minambientét/pagindrepertoriedellaflora-italianaprotetta
Sohttp://www.minambientét/sitegdefaulffiles/archiviabibliotecdprotezione naturdlista_rossaflora_italia

na policy speciegpdf

51 Decreto Legikativo 10 novembre 2003, n. 38&ttuazione della direttiva 1999/105/CE relativa alla
commercializzazione dei mateiifbrestali di moltiplicazione

52Determinazione n502 del 20 marzo 2014 Attuazione art. 10 del D.Lgs. n. 386/2003: istituzione del
registro regionale dei materiali di base della Regione Sardegna.

5Pecreto Ministeriale 22 dicembreMEd8@i ufficiali di analisi per le sementi.
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illustrates in détiie methods for sampling, analysis for purity, germination tests, the determination of seed
viability with biochemical tests, the calculation of seed humidity, determination of weight of a 1,000 seeds
and various other tests.

Production and trade ofiexgpecies in Italy are somehow regulated by the Decréé Zhg20056
prohibits the production or import of any dhar mf
injurious to plants or plant praducts

Complementary to the Bnasenfordeor est mat er i al s f ornagonabpaa gat i on,
on biodiversityo, whi ch has n@dductiore storagea fpager, o v e d
distribution, and the use of any kind of material for propagatisenaation of all the genetic diversity

of wild and domesticated life in Ttadye was a work completed by the commissids, wHi&97
resulted in 2010 in a fAnational strategy for tt
strategy is almost disregarded, as still requires that Italy as a nation define the strategy, and then the
regions, which have direct competence in environmental matters, adopt it and implement it at the regiona
level.

Lebanon- Lebanon signed on Febra@d2, one International protocdltatimya Protogmn the
ifAccess to genetic resources and the fair and e
draft law to ratify this protocol was prepared in the ministry ofénvironment

In terms of forest seed collection, propagation, storage, etc. (topics 1, 2, 4, 5, 6) there is not a national see
policy to guide the development of seed industry. However, in various research development institutions an
in the private sector, the omg#onizof seed production and supply is established on the &d hoc basis

For native species, just two ministerial decisions have been established. TFddemisamn B84ril
1982 bans the export of all trees products whether forest ortfe=shandtef charcoal of Lebanese
origin (topic 2). The decision Nbeda& Interdicts the import of astablished on Septembei®199
seeds, seedlings and plants. This decision intends to prevent the genefiedralutlmattopics 2,

3).

Seeds for agricultural purposes have received the bigger attention in Lebanon in term of laws, although the
species regulated are outside the scope of this Manual. For example, th& desgaatdsld8eds

54Decreto Legislativo Ifbsto 2005, n. 214. Attuazione della direttiva 2002/89/CE concernente le misure di
protezione contro l'introduzione e la diffusione nella Comunita di organismi nocivi ai vegetali o ai prodotti vegetali.
Shittp/ivwwparkstfederparchiodiversita
Sthttps/vwwebdinfabgnagoyaprotocdsignatoriés
Shttp/Mwwundporglb/communicatiublicatiofdownloadENA Bookpdf
Sthttp/vwwlaaorddocrefD12431@/aB1@03pdf -~
CXF Y)Y FWOFOF dFM 6j YIOFM wy Crh[lOF @aLgy pBPOKF pF
WKFYEFREMX IO ntOw FAKFMxXxF nAK' CTHuyF ThobFpHBOF #9938, bF 3 pom
. WpfFtbIOFmM pFfbUwWF /Wp/AICmT p E 9B YpOFg BrdOFceK FRlpr Hlxe Fu el B
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of sugar beets and cer@algeat, barley and maize), the DecisiGArgglates the import of seeds for
planting except for potato seeds, and the DeciSiona@@&&/dusively regulates potato seeds.

Regarding the certification of origin and quality, SanitansanifyHvieasures Law ¢778sued on

28 of November 2006 intend to prevent the entrance of planthichtexaaild carry diseases or
problems related to the safety of plants. In addition, the article 14 of this Law prohibited the entranc
geneticallyodified seeds to Lebanon.

Nowadays, the Ministries are more aware about the importance of developing a policy to regulate
protect the Lebanese native seed/seedling. Thus, a draft law regulating access to Lebanon gene
resources was prepared bnatmrsed yet.

Spain- In Spain, the Law 42/2007 of natural heritage and Biddibesigurrent law in force
establishing the basic legal framework for the conservation, sustainable use, improvement and restorati
Spanish natural heritage ardlvbisity. This law abrogated the Law 4/1989, which consolidated the
process initiated in the early eighties of the last century through the ratification of multilateral convent
such as CITES, Bern and Barcelona Convention, and because of tioa ocdhmoracquis
communautaipg reason of the entry of Spain into the European Community on January 1, 1986. Equally,
involves the rules and recommendations developed over the past years by international agencies
environmental regimes sucheaSdhncil of Europe and the Convention on Biological Diversity, and also
has been complemented by the incorporation of the Habitat Directive 92/43/EEC. The Spanish law st
theprohibition for collection, tenancy, trade and excestzge native spes (topics 1, #ese ones

areincluded in the list of species under special protection (further developed in Royal ®ecree 139/201:
which hosts the Spanish catalofy threatexd species, with different limitations depending on the
category (vulrdde, threatenadthextinction, etc.). The different regions of Spain may establish their own
catalogues and additional provisions, provided they do not contradict the Spanish norm. In the Valen
region the Decree 70/200@ther amended by the Order &j284tablisbsthe list of protected flora

species and the Valencian catatdgthreatened flora species, stating the general avoidance for the
collection, cutting, trade and other activities, @ppics 1

Perhapghe only regulations in a more strict sense, not only through the avoidance of certain activities, |
by setting up the conditions for collection, production and marketing (in a wide sense) (topics 1, 2), rega
origin and quality of the reproductiggais (topic 4), are $panish Royal Decree 2892808 the

. WKFpIIOF WpFCM _ §FAFIYIOF ECKF $/8 MipfOFAUOF whht
. WKFp2OKF / UppTHOMO _F AF I } IOFp F gk DLE Oy 9 Ho
. UFH3 I FRRTIRF _wi hIOF A0 RGN 33b B PPHOROR X jLIIOF
69 ey 42/2007, de 13 de diciembre, del Patrimonio Natural y de la Biodiversidad.
66Real Decreto 139/2011, de 4 de febrero, para el desarrollo del Listado de Especies Silvestres en Régimen
Proteccion Especial y del Catalogo Espafiol ids Bspecazadas.
67Decreto 70/2009, de 22 de mayo, del Consell, por el que se crea y regula el Catalogo Valenciano de Especie:
Flora Amenazadas y se regulan medidas adicionales de conservacion.
680rden 6/2013, de 25 de marzo, de la Conselleria dactafesgsterritorio y Medio Ambiente, por la que se
modifican los listados valencianos de especies protegidas de flora y fauna.
69Real Decreto 289/2003, de 7 de marzo, sobre comercializacién de los materiales forestales de reproduccion
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Valencian Decree 15/20@®th regulatioasned at forest specigdely used for restoration purposes
implemented the Dire@®&@05/ECThere are not regulat@Establishing offiaraéthods, nor for forest

species neither other native species, for germination, multiplying or storage of reproductive materials (topic
5, 6), other than those explained above within topic

The Law 42/20@loprohibits, in a generic way, the coliecttei Nat ur al Reserveso (t
are a kind of Protected Area conselpediallyaluable. But the different regions of Spain should
establish the scope and limitatiotheiiegislations for their protected areas. In this stmese, in

Valencian Region, the current general regulation is LalyWhidl®9%4ates the prohibition to alter the

conditions of the protected area through several activities, among them, the collection of materials (topic 1)
Other activities may be regulatguebific planning instruments.

Collection, production and trade of exotic invasive species (topic 3) are regulated by Royal Decree
630/20173 statewide, amiokValenciaRegiorDecree 213/20@%oth developing national and regional
catalogues. Thpecies listed in the cata®@s quarantine organisms are governed by other regulations
related to plant health, being Law 43/2002nmaiigpain- statewide instrument, which implements,

among others, the European Directive 2002/89/EEC.

Tunisia- Tunisia has signed the Nagoya Protocol of the CDB on May 2011 that was developed to advance
"the objective of the convention on the fair and equitable sharing of benefits arising from the utilization o
genetic resources by providing greater legay emdatransparency for both providers and users of

genetic resources"

The Law 83)5 as modified by the Law -2@G85relating to revision of recasting the Forest Code, is the
ratification of the international conventions made by Tunisia (e.ge@T&EoBaention). This law

includes the set of special ayipbcableo forests, esparto surfaces, pasture landctrpisd land,

national parks and reserves, wild fauna and flora, in an effort to ensure their protection, conservation anc
rationbexploitation as well as to guarantee that the users legally exercise their rights (topics 1, 2). The law
says thathe species of wild fauna and flora and products thereof protected by the international conventions
ratified by Tunisia may only be pad;himported, offered for sale, exported or owned in accordance with

the provisions set forth by those conventions”. It is prohibited to destroy rare or critically endangered plan
species, to cut, mutilate, pull up, pick, remove, load, transpayt, ajfee fmw sale or buy rare or
endangered plant species. The same prohibition applies to the fruit of such species, whether whole or ir

Decreto 15/20ak 20 de enero, del Consell de la Generalitat, por el que se regula la produccién, comercializacion

y utilizaciéon de los materiales forestales de reproduccion.

Y ey 11/1994, de 27 de diciembre, de Espacios Naturales Protegidos de la Comunidad Valenciana

"Real Decreto 630/2013, de 2 de agosto, por el que se regula el Catalogo espafiol de especies exéticas invasoras.
73Decreto 2013/2009, de 20 de noviembre, del Consell, por el que se aprueban medidas para el control de especies
exoticas invasoras en la Cibat(vfalenciana

4 ey 43/2002, de 20 de noviembre, de sanidadvegetal.

YLa loi n° 820 du 13 Avril 1988 portant promulgation du code forestier.

78 a loi n° 880 du 13 Avril 1988difiée et complétée par les textes subséquents et notamment-E8Idun°® 2005

26 Janvier 2005.
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pieces. Criminal proceedings will be initiated against those infringing these provisions, and specimen
plant spees held illegally maybsfiscated.

In addition, the order of the Minister of AgandINfater Resources of 19 July’26tiblishes the
list of the rare and critically endangered species of fauna and flora that implements the CITES by regul
trade in certain plant species that are or may be threatened by trade.

In Tunisia, there is the Lav¥Z%Dn seed, seedlings arv plant varieties which lays down the
conditions for the production, propagation, import, marketing and the protection of the relevant rights «
seed, seedlings and new plant varieties used in the production of plants @ojibs 242 Sofjes

t hat fseeds and seedlings marketed shall me et
whi ch shal |l .Article 8 of thie ldw alsy estdblish praxedares for the control and the
production of seed and seedliggmst the diseases and insects. The nurseries and production and
propagation fields shall also be subject to supervision by the competent authority to ensure that they
unharmed by quarantine organisms and all other plant diseases, andhie gudnaiated driginality

of the variety. In addition, the minister in charge of agriculture may, by decree and whenever needs dic
prescribe special methods for the production of certain seeds and seedlings, according to their nature
the degree tehich they are affected by their production envifbemeles for the inspection of seed

and seedlings are specified in articles143 and

In chapter four of the ministerial order for agriculture of 2Z9uuks200genera and speciedeligib

for protection was established as well as the fondillingtapplications for protection and the required
quantities of propagating materiaPHognix dactyliféras a period of protection of 30 years and the
quantity of production or gadjn material to be suppliagijounglants.

Tunisia has currently comprehensive legislation that should allowettportimmalof biological
resources and contribute to the conservation of bi&ligbreityasures are constantly eelviavd

updated, supplemented and/or enhanced by new provisions for the sustainable management of nat
resources and biodiversity. In addition, the following measures have enhanced:

A Decree No. 18Fedtablisking the NatioAal GenedBhith 20nlis8ion is to assess,
preserve and assign values to local geswtices.

A Decr e el74Nof .13 J2re ®EB0Establishing mational council to combat desertification,
pursuant to the provisions of th€EDNC

A Decr e eld43N of 2 May @OD& establishing the Regional Centre of Research on Oasis
Agriculture, its organization and manner of operations.

“Arr°t® du ministre de | dagriculture et des redadedaur ces hy
fl ore sauvages rares et menac®es dbéextinction.

78.0i n° 9912 du 10 mai 1999, relativesemences, plants et obtentions végétales.

TArr°t® du ministre de | 6éagriculture du 24 juinmnla2000, foi
m®t hode dodéinscription des de ma rcataogue pationa des obtendiang vegétalesat s d 6 «
8Mécretn°20e3748 du 11 Ao%t 2003, relatif ° Il a cr®ation dbdune
8Vu le décret n° 26DB47 du 13 juin 2005, portant création du conseil national de lutte contre la désertification.

82Décret n° 2046131 du 22 Mai 2006, portant création du centre régional des recherches en agriculture oasienne et fixant sc
organisation et les modalités de son fonctionnement.
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1.5 Seeds management

The identification of the target species to sample is based on biological and terhedcddgictdria

restoration in the Mediterranean Region that are detaileGaidagtii@ood Restoration Practices for
Mediterranean Habitad#ged by the ECOPLANTMED project. Once the species have been selected, they
need to be propagated. Becaiseadsier to capture and preserve a large genetic diversity with seeds

than with vegetative propagation, it will be preferable that propagation is performed from seeds (see chapte
1.6). The availability of seeds for habitat restoration is oftevyriegetatetbnal and/or local laws (see

chapter 1.4), and in some cases, clean seeds of high quality for plant production will (or can) be distributec
by authorized entities [e.g. the ACor pdr Foresta
forest restoration works, th&&&$ardinian Germplasm Bahk)CBGentre for the Conservation of
Biodiversityh Sardinia is the only official institution authorized to collect and store germplasm from the
species included in the Habitattiaré2/43/EEQy the national ministry of protection of the
environmetit When there are not strict regulations, and the plant producers prefer to collect and manage
its own seed stock, it is mandatory to follow the good practices detaileghtlong this cha

1.5.1 Collection

Seed harvest is the first step in producing-gudiigh seed lot. The time of collection is important
because only when seeds are mature they reach their maximum viability and vigour. The plants must have
ripe fruits (with mature seeds), preferaligctéddatio the parent plant itself and ready for dispersal, and

not physically damageeaten by predators (e.g. Fjg. 15

Figurel5 Mature fleshy fruitRafes multifloritsnbspsandalioticuamdTaxus baccatand mature dry fruits of
Ptilostemon casabonaadThapsia garganighotos: M. Porced@u Bacchejta

To conduct an optimal collection, the collectors must:

1) Evaluate the information on the environmental characteristics of the collection area, distribution of
the target speciesd timing of their phenological phases.

2) Collect from indigenous, wild arsbeelfpopulations, and not from plants planted or originating
from cultivation

83 Ministero dell' Ambiente e della Tutela del TerritoribDPIDBEIP6 D4, 17.10.2005
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Whenever possible, not less than ten populations should be sampled for a homogericalk ecogeograpl
area.

3) If doable, sample about 50% of the individuals in every popigationcollgct more than
20% of seeds available on the day of the fieldwork to avoid over collection and negative impacts on
natural population

4) Sample randomly, keep collection from metapopulations separated if the habitat is distinctly
heterogenous.
5) Sample seeds or vegetative material in sufficient quantities to ascertain satisfactory representati

E.g.,at least 10,000 to 20,000 seeds per population stwliddtdd for species with conservation
interests, although in the case of small population, the number of seeds to be collected can be reduced.

6) Randomise the collection and indicate on the collection field maps/schedule the methodolo
followed (centallection, diagonal line, marginal collection, etc.).

7 In the case of fleshy fruits Aelmtus unedBrunus spinosditis sylvestyjscollect the seeds
with the fruit that contains them in order to avoid interrupting the physiologicaéeustuFddisimyof s
fruits must be immediately stored in bags with adequate aeration.

Seed collection foresees the acquisition of informatianraaddititan, the initial seed quality must be
assessed to avoid collecting seeds that are empty, matfamagedomMore information of procedures

for collection and seed quality analysis can be found, for example, in the standards produced by
International Seed Testing Assot&TiAnyww.seedtest.prign techrét publications and specialized
website®§858687 or sometimes are detailed in local regulations (see chapiEctetddigsterialef

22/12/1992 of Italy)

1.5.2 Cleaning

Seed samples collected in the field must be kept in a co2@@joutry{telative humidityp8%%),

and wekhaded location up to cleaning. Fully mature seeds enclosed in desiccated fruits/capsules may
manually extracted rapidly and completely, while in the fleshy fruits, the pulp must be removed from se
rapidly. For aflaterial collected is highly recommended a quarantine period; such procedures permit tr
evaluation of the phytosanitary state of the collected material and identify the presence of fungal infect
and/or phytophagous insects or other damaging parasites

84Bacchetta G, Fenu G, Mattana E, Piotto B, Virevaire M (Eds). 2006. Manuale per la raccolta, studio, conservazio
gestione ex situ del germoplasma. Agenzia per | a Pr
85Bacchetta5, Bueno Sanchez A, Fenu G, Jwhiaex B, Mattana E, Piotto B, Virevaire M (Eds). 2008.
Conservacion ex situde plantas silvestres. Principado de Asturias/La Caixa, Gijon.

86 http://www.genmedoc.org/

87http://fensconet.maich.gr/
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There is a large range of mechanical instruments for the cleaning of large quantities of seeds that can be
acquired from specialized distributors. Usually these instruments are designed for the cleaning of specific
agronomicét or forestPyspecies. Often, these instruments work on a gravitational basis, making use of

an air current or a vibrational belt that can be regulated to select the seeds. However, in some cases, the
use of mechanical techniqgues damages the seeds, leads wndetehieraded coat, and exposes

them to fungal infections. Manual intervention, although being particularly wasteful iis terms of time,
necessary to separate and disarticulate fruits or infrugt&s€dProeessing of modest quantities of

seed isiormally executed with small machines also available from sgiabiaicecbd manually (Fig.

16.

Figure 16Large mechanical seed separator and small blowing instrument (Photos: D. Ballesteros, M. Porceddu)

The plant producer that desireollect and prepare its own seed stogtorfegtithe most appropriate

cleaning techniques for the species of its interest, as well as should regulate f@atucbebdieethe

materials and machines to be used (for instance, the spezatens thietbe suitable passing sieve

sizejL As an aid, common cleaning methods for diverse Mediterranean species are reported in the following
table:

Common taxa or

Method Description Additional tools families that is uset
for
Blowing instruments - Air separates the partic - Sieves Apiaceae,
(impurities or empty seeds) Gentianaceae,
are either lightest or heavier Malvaceae,
the viable seeds; depending Papaveraceae,

8de Lucia M, Assennato D. ¥$dcultural engineering in developmehiarivest operations and management
of food grains. FAO Agricultural Services Bulletin No. 93, Rome.

8Harmond JE, Brandenburg NR, Klein LM. 1968. Mechanical Seed Cleanigly &be\ Aantlandbook 354.
Ag Research Service with Oregon Agricultural Experiment Station.

90Willan RL. 1987. A guide to forest seed handling. FAO, Rome.

44



* *

: ** j". o
ECO ***** />7‘]"\"\R ENPI
Project funded by the §’®s—- - BCM ED
EUROPEAN UNION [ v oag
the size and weight, the vi Poaceae,
seeds can fall, float or rise. Ranunculaceastc.
Sieving Seeds can then be separi - Sieving is ofte Brassicaceae,
from the chaff usii complementary Ranunculaceaeand
interchangeable sieves of diffi other  mechanic othertaxa that neec
mesh size methods sieving
Manual/microscopy Manually using laboratory toc - pliers Orchidaceae,
separate seeds from the mi Plumbaginaceaand
inflorescences. - tweezers, Scophulariaceae
- pointer,
- stereamicroscope
Fleshy fruits - Remove pulp manually an - Sieves Arbutusp, Ficussp,
mechanically under a strear
water. - pestle and mortar Malussp, Myrtusp,
Prunussp.,Pyrussp,
- Better within 48 h after colle -beater omixer Rhamnusp.,
to limit fungal infections or
other processes that can dan - Plot paper Ribesp,
the seeds.
Rubusp, Sorbusp,
- Drain and dry seeds at rc
conditions for a 1 to 7 days Vitissp, etc
1.5.3 Drying

Seeds, depending on their tolerance to drying and low temperatures are commonly classified as orthc
(i.e. tolerant to dehydration) or recalcitrant (i.e. dehydratio®sthositixejeedan be stored at low

moisture content and temperaturesowddmage, and include seeds of the majority of species with
agronomical (e.g. pea, soybean, tomato, lettuce, etc.) imtdretd@Po ofmediterranean forest

species such &sbutusp.,Ceratoniap, Cistusp.,Myrtusp, Pinussp.,Pistaciap, Rosmarinusp.,

Thymusp.) as well awildeghative Mediterranean species. On the other hand, recalcifeagt seeds
Aesculussp., Castaneasp, Quercussp), are sensitive to desiccation, thus cannot beatstore
temperatures inferior to zero, since this would result in sulbmsgentiaédarwater freezing. Moreover,

when conserved at high moisture levels and ambient temperature, germination is often promoted in s
periods. A third category of seedsbhaven i denti fi ed,aani ntnerd maeki as
tolerate dehydration better than recalcitrant but worse than orthodox seeds, and thesasninat have
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tolerance to dehydratisarthodox seeds but age very fashgegsp.,Cedrusp., Fagusp, Juglans
sp.,Laurusp.,Populusp.,Salixsp.).Additionallgeeds that tolerate dehydrddidnot temperatures

below zer@re considered intermediate (e.g. coffee, papaya). Conservation of orthodox seeds is routinely
done by seedesiccation and storage at low temperatureterrhongnservation procesiusf

recalcitrant and, often, intermediateeseasisgeryopreservation. Seed storage behaviour for diverse

plant families can be found in the litéfature

Desiccation Allseed samples should be dried to equilibrium in a controlled envi2hi@ranof 5

1025 % of relative humidity, depending uponispheielesiccation of a seed sample can be achieved

via various methods. Seed banks often make use of spgntaligechdr(that use dehumidifiers and air
conditioners to maintain a constant low relative humidaithoubitlexpensive, give optimal results.

Materials destined for dehydration are arranged on open trays (sometimes seeds batches are also expose:
to dehydration inside cardboard boxes, bags made from porous/breathable textiles). Humidity and
temperature are controlled to avoid that the seed coats crack and/or wrinkle in the drying process.
Desiccation in a drying room has a variable duration ito thla seed type and varies from between

few days to ca. 180 days.

Desiccation of small quantities of seeds can also be achieved via the use of artificial drying agents such a:
silica gel, which is placeldermetic/sealed containeckse proximof the seeds. Given its absorption

property the internal humidity of the container is lowered to values that guarantee a proper desiccation of th
seed batch. The quantity of silica gel employed varies according to the seed compositithe the quantity of
material and the oil content. The general ratio of gel/seed is 1:1. For faster drying, some seed banks use
higher gel/seed ratios such as 3:1.

Moisture content determinatioMonitoring of the internal moisture of the seeds during dehydration is
essetial, and can be done withkdestructive methods, such adraric instrument (e.g. Fig. 17

Figure 17Rotronic instruméaaianceand thermobalandesise at BGAR (PhosoM. Porceddu).

99FAQ. 2014. Genebank Standards for Plant Genetic Resources for Food and Agriculture. Rev. ed. Rome.
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In absence of this type of instrumentationsesatt Idfts are large enough, moisture content can be
monitored gravimetrically with the use of moisture balances or an oven and a balance. Full descriptio
these and other methods can be found in internationab&té&Ptlards

1.5.4 Storage andonservation

Packaging As soon as the seeds have reached the desired moisture content, they should be package
and stored within the dehydration room. After drying, seed moisture should be maintained using mois
proof containers. Different types@fireeys can be used including glass, tin, plastic containers, and
aluminium foils, each with their advantages and dis&et®fitalyeany case, either glass containers

that are sufficiently thick to avoid breakage or laminate packaging feithleyenethladequate

thickness willaintain desired moisture levels for up to 40 years, depending on the ambient relative
humidity at the seedbank location and the quality &f*thEraeaparent containers are recommended
because they allow eamnitoring of moisture content inside the containers. Control of moisture is often
done via an indicator. The most commonly used moisturethebe#fiodicating silica gel granules

which is capable of adsorbing excess water inside dydharegisgscolouduringhe proceq$ig.

18)

Storage - After hermetically sealing the seeds batches, these must be stored to guarantee thei
conservation with an estimated viability of decades. According to the standards of the International F
Genetic Resources Institute (IPGRI) and the Food and Agriculture Organization of the United Nations (F
mostoriginabamples and safety duplicate samples should be stol@tgt@ncherconditions (base
collectiorgt a temperaturei @813 °C and rative humidity of B5%. Storage at such temperatures is

done in a type of freezer as ttoamercially availanidy using specialized freezing equipment. Banks

of medium and large size, use freezing chambers which are made to measure tigtadaadsophis
dedicated freezing and controlling systestwrForediuterm conditions (active collec§amples

should be stored under refrigerabidtDa€C and relative humidity o8 25+

All the explained above is applicable for orthodekiksezisrently, it is diffcgiidarantee lotgrm

conservation of recalcitrant, and often, intermediate seeds. Cryopreservation has been indicated for
longterm storage and conservation of recalcitrant seeds, intermediate seeds, atithtfarsepecies
vegetative propagation. Séort storage (6 to 30 months) of some recalcitrant seeds that are not chilling
sensitive can be achieved at higturecconditions (betweéb @ of RH) and temperatures between
510°C (e.dQuercusp.ys%.

92RaoNK, Hanson J, Dulloo ME, Ghosh K, Nowell D and Larinde M. 2006. Manual of seed handling in geneban
Handbooks for Genebanks No. 8. Bioversity International, Rome, Italy.

939G omeLampo, C. (2006) Erosion of genetic resources within seed genebafkseddecoritiners. Seed

Science Research 16,294

94Valters C. (2007) Materials used for seed storage containers: respoiGamipdd&@eed Science Research

16, 29294 (2006)]Seed Science Research 242233

%Bonner FT. 2003. COLLECTION ANDOFAREORNS A Practical Guide for Seed Collectors And Nurserymen.
U.S. Forest Service.
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Figure 18Silica gel microgranulessaifthdicatingtrip to monitor humidity and, glass containers in-@#&Rat BG
(Phote: M. Porceddu)

9%Bonner FT. Storage of Hardwood Seeds. In: FAO. 1978. FOREST GENETIC RESOUREES information
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1.6 Germination requirements of wild seeds

Seed germination is a crucial stage in the life history of a plant species and it is the process by which a
develops into a seedling. Seed germination involves the reactivation of the metabolic mechanisms that
to growth and the emergence ohdieerand plumule.ldhoratory conditipise study of these
mechanisms is conducted through germination tests of a relatively low number of@eeds (usually
replicated of 25 seeds each), on paper or agar, and using germination chambpredikatycontrol
temperaturand photoperiod (Fig. These experimental conditions allow to elaborate specific protocols
for each investigated species. The aim of the germination tests is to determine the percentage of se
capable of producing normal sgedVirtually able to develop in normal plants, in favorable conditions of
cultureln the nurseryesults obtained during standard laboratory conditions will need to be adapted for
germination of large number of seeds, oftetredandiubstrate, retsoil, or, if available, on thermo
regulated bench@sig. 2B). The germination conditions will often be influenced or determined by the
weather conditions of the diverse seasons, although some nurseries have cold or warm chambers that
be used faome pretreatments or to reach accurate temperatures for germination independently of tt
season of the year. Different factors to take into account are the depth of sowing (light/dark), the d
thermal variation between day and night (temperasoik)oti@osition (acid/basic), the amount of

water in the substrate, etc. In this manual, germination conditions indicated have been prepared us
germination tests in the laboratory which results have been adapted, when possible, to the habit
germinan conditions of most nurseries.

Figure 9. Germination G&kilenaritimaeeds in the laboratory (A). Interior of a germination chamber that precisely
controls temperature and light (photofi(iedptos A. Santo).

1.6.1 Pretreatments

Seed dormancy is the state in which a seedofddfaterable conditions for germination, is incapable

to germinate. It may be due to the impermeable teguments of the seed, which prevent the imbibition of v
necessary for the germination (dldmicency), or depenghysiologic causes which involve the seed
embryo (physiological dormancy). Diffete@atprents allow to alleviate seed dormancy, among the
most used there are e.g. scarification, cold moist stratification, heatsstrakiéictttieruse of plant
hormones, etc. Detailed information on the biological, ecological and evolutionary basis for seed dorme
the dormancy types and mixtures present in diverse species, and the methods commonly used in
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laboratory to break tleam bdound in specialized liter&tang the diverse references used to write this
chapter.

Scarification Seeds of same species belonging to families with hard and impermeable seed coats (e.g.
CistaceaeConvolvulaceaEabaceaeMalvaceaeDleaceageetc.) need of abrasion through mechanic,

chemical or physical treatments to break their seed dormancy. Thigrégimenftgiie called

scarification. In the wild, various biotic and abiotic factors can produce seed scarification, including extrems
temperatures (e.qg. fire or chilling), changes in the chemical environment (e.g. seed ingestion by frugivorou:
birds and passage through their digestive tract) and mechanical abrasion with rocks. Mechanical
scarificatio(Fig. 28, B) is made through uiglicutting or chipping the seeds with scalpel or abrasion

using sandpaper, to facilitate the thinning of the seed coat and the consequent imbibition of water,
fundamental for the germination process. Several studies on various species showedl enhancement o
germination by mechanical scarification that could be attributed to the increase in water uptake and alsc
reducing the mechanical resistance to the protrusion of tBhemadialescarification (FigC)15

conducted for example by dipping tiserssetfuric acidg@ 96%) for a time varying depending from

the species and the thickness of the seed coat. Aft¢éretititmgmrethe seeds must be washed with

running water before the sowing for the germination test. The physical smadifictttbthieugh the

immersion of the seeds in boiling water and consequent soaKirtppen dften the seed coat.

Figure 20Mechanical (A, B) and chemical (C) scarification of seeds in the laboratory (Photos A. Santo

Storing seeds in dry conditions (afipening)

Afterripening is the process of gradual dormancy release in seeds that had been stored for several months
in a dry environment and room temperature, immediately afteAitésppesiomg is a widespread

phenomenon and has been documented in several species and mainly crops such as wheat, oat, barley,
rye, rice, sunflower. &ther researchers use the term 'dirypefitémg' to describe the release of the

primary physigloal dormancy during the summer in the hot and arid environment of desert areas. The
need for afteipening has been observed in the germination of many indigenous plants of Greece.

97 Baskin CC, Baskin JM. 2014. Seeds: Ecology, Biogeographyipamf, Bmohancy and Germination (Second
Edition). Academic Press, San Diego.
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The time required to break the dormancy depends on the storage Fempgaatple, dormancy in
cereals remains for a relatively long period fQigea(s) when storedlad® {C), while at 30 °C
dormancy release is observed in about ondlor@atver, some species require a few weeks of after
ripening (e.g. bailer in some cases, more than 60 nkantiex(crispust has been observed that
dormancy release in Mediterranean species in room conditidrsrcamaaleto several months

Prechilling or cold/moist stratificatierfo break one of the mostnmaon physiological dormancy of a

seed before germination, seeds may be exposed to apipemiteepte with different temperatures.

With the term prhilling (or cold/moist stratification), dormant seeds are exposed to variable temperature
from 0°C te 5°C in moist conditions, depending on the species. This pretreatment simulates the action
the winter season on seeds. There are two types of cold/moist stratification: natural and artificial. Nat
stratificatiooonsists isimply sowing seeds/ases with substrate (topsoijjniterallowinghemto

spend the time at cold temperature during winter (vases must be shelter from rains to avoid the loss of r
seeds). With this method, many species germinate during spring. Artificied statificategions

where the winter is not too cold, therefore the method consists to envelop seeds in a wet gauze (or ag
the pretreatment is conducted in laboratory) and put them in adfmdgetipgs &imulate the action

of the winter. Afthis period seeds must be sown in vases with topsoil. Thestwusstegt how to

perform cold/mist stratification depending on their locatioic andditiomd

Heat stratification On the contrary, the-peating (heat stratification omiwg) consists in the
exposition of the seeds to temperatures not highedgtar(dgdherally-25°C) and it simulates the

effect of the summer on seeds. Sometimes to break the seed dormancy irit s mecepsaigsto

combine the two freaments and to have a sequence of themselves, in this case normally the pre
heating must precede thelpikng.

Smoke- In some species associated to fire events, to facilitate the seed germination, in addition to a ther
treatment may be useful tkeed smoking (e.g. in the famidgcege This prreatment consists in

adding in the germination substrate a combination of natural chemical substances which are norm
released during the fire events (they are available from diverse tradeespksde Tdf seeds of a

plant species to the smokingygatment depends both on the quantity of active substance in the smoke
and the time of exposition. The effect of the fire on natural vegetation is particularly complex becaus
affects light, hidity, pH and nutrients availability, however the smoke is to be considered one of the
determinant factors in the dormancy breaking in wild species of Mediterranean ecosystems.

Plant hormonesAnother method used to facilitate seed germination,iessstialihat require long
germination time, is the use of plant hormones, as gibberellins. Gibberellins regulate growth and influe
various developmental processes, including stem elongation, embryo development, germination, dorme
flowering, sex mession, enzyme induction, andandafruit senescence. One of the most used
gibberellin is the gibberellic acil (G#s latter plays a fundamental role héeisademonstrated that
GAtreatments may promote germinagends that requiregimdling, pr&arming, smoking, or others
(e.gRibes multiflorismbspsandalioticynGibberellins can be found in diverse chemical companies.
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1.6.2 Temperature

Temperature has important effects on germmthtimnmancy release (Riges multiflorusabsp.
sandalioticuendRhamnus persicifplla seasonal climates, temperature is of course a good indicator of

the time of year and it is thergtfomglymplicated in determining the timing of gernimatiseries of

studies on geographical variation in germination temperaturitifnasSssspeg] that both minimum and

maximum temperatures for germination varied consistently adoughagnadibnt; both were lower in
Mediterranean spectsnpared with those from northern Europe, a feature that is known as the
Mediterranean germination syndrbordeed, some studies have investigated germination of
Mediterranean coastal speciesheiicy feature is a rather low optimal tempergemaifatiG#°.

The typical optimal temperature range of germination of Mediterranean coastal plants is generally betweel
5°C and 20°C (e.BhleumsardoumSilenebadargi Lavaterariloba, Glauciuffavum, Dianthus

morisianus, Allium staticiforme, @a&iléma, Achilleaaritima This may correspond to a field

germination in the autwimer period, when water availability in the soil is high andsanepecature

prohibitive and it represent an advantageous ecological adaptation for seedling establishment towards the
unpredictable Mediterranean rainfall pattern. However, some Mediterranean coaBtaksgilzats (e.g.
insularisRouygolygameetc.) genmate in a wide temperature range, showing as their field germination

may occur in any month of the year.

In contrast to Mediterranean coastal plants, some high mountain Mediterranean plafituspecies (e.g.
schoenoprassum, Hieracium salbdipmyriglenum, Jasione crispdosp centralis, Minuartia recurva
subspbigerrensis, Silene bewisp penyalarensis, Senecio pyrermaibspcarpetanyshow higher

optimum germination temperature values -BaYCI20 Species of wide geographical distribu
generally show the samesnpae ci yc trend as that found between
high altitudes), by far the least dangerous season for seedlings is the damp, codirbatwnastty frost

In many species, germinaticedisced, or does not occur at all, at constant temperatinesywhile

frequently be increased by both the number and the amplitude of temperature alternations. Temperature
alternations can be produced in germination chamber, but also in ioasirdrcogkitday/night

temperature changes. It is important to indicate, that day/night temperature alternations are known to declin
with depth in soil and also to be much lower beneath an established canopy of insulating vegetation. Seed:
that are buriatkeply or planted under a deep cover of insulating vegetation will respond to the natural
alternating temperature inexactly.

1.6.3 Light conditions
The responses of seeds to light are important for preventing the occurrence of germination in places and &
times that are unfavorable to seedling establishment. The ability to detect different aspects of the light

%Thanos CA, Georghiou K, Skarou F. 1989. Glaucium flavum seed- germaowitoysiological approach.
Annals of Botany, 63:-120.

%Thanos CA, Georghiou K, Douma DJ, akafahgl991. Photoinhibition of Seed Germination in Mediterranean
maritime plan&snnals of Botany, 68:-485.

100GimeneBenavides L, Escudero A, Reaezia F. 200Seed germination of high mountain Mediterranean
species: altitudinal, interpopudattbimterannual variabititgl. Res., 20: 4334.

52



* *

. s < ENPI
E co p Ié nt M ed Project funded by the _\‘~ > CBC MED
EUROPEAN UNION R (0 PR conrAN

environment enables the seed to haastatdme control over where and when germination takes place.
The chances of successful establishment may be determined by whether the germinating seed is burie
the soil or on the surface. If it is buried, then the precise depth is crucc.fdrieimergdre surface,

then the degree of shade (especially from surrounding vegetation) can be decisive. In some cases,
length plays a part in determining the timing of germination. These parameters will need to be controlle
the nurserfe.g Fig. 2ldepending on the light conditions indicated in the species cards.

£ ) - i B 2
Ty ==
,

Figure 21 Seedlings growing under contliglieend temperatureonditions iGIE® sesearch facilitiesd
nurseryA) or grivatewurseryB)(Photos A. Santd. Bacchejta

In all these situations, the ability to detect the intensity, quality or periodicity of the light provides the s
with information it requires about its environment. If a seed that is lying in darkness below the soil sur
germinates, then its shogt mea be able to reach the surface. This hazard is greatest for small seeds, so
the ability to detect light (or its absence) is of great survival value. Near the surface, the amount of |
received diminishes rapidly with depth. Measurable quightitesddain penetrate more than a few
millimeters, though the presence of a high proportion of translucent particles such as quartz grains in ¢
may transmit light a little deeper. Not surprisingly, rsaegedapecies require light for gemminatio

or are inhibited slargkacunfficimalgtolpysondhyolerdcayslaatueas s ( e .
serriolaChenopodium alguPoaannui On the contrary, several Mediterranstal spacies are
photoinhibited by light for their germinatio@reignella maritimflium staticiformBrassica
tournefortiCakile mariti¥achillea maritijna

In addition to the ability to detect the quantity and quality of light, the seeds of some species are sensiti
the photoperiod, i.e. the relatigghke of the light and dark periods corresponding to day and night (e.g.
Chenopodiuspp.). Dalength detection is often highly dependent on the temperature regime, especially
chilling. Photoperiod sensitivity is likely to increase in importtute vatalese of the large seasonal
variation in day length. Few wild species have been tested for sensitivity to day length, and its occurre
may be more widespread than the sparse literature would suggest. The published experiments do
always distng sh bet ween the effects of tot al guanti
photoperiod. Some studies seem to indicate that elements of both light quantity and photoperiod
involved at the same time.
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1.6.4 Water availability

A seed may becorudly imbibed but rermgung e r mi nat ed i nd ebjeaking @l y i f [
germinatieinducing requiremetitsnot meeGermination may take many days or weeks, during which

time the seed is likely to encounter a number of wet and dry medogseXdanments have been

carried out to determine the effect of cycles of hydration and dehydration on germination and the response
varies with species. The length of the dry period has been found to reduce viability and germination speed i
annual paste legumegiifoliurspp.), but in other cases it has little or no effect. The response of seeds of
different species to the pattern of rainfall at the time of germination may determine wiech species will
establiskd A fast response to rain mayweaatdt ageous providing that the w
allow the seedlings to grow to a size that enables them to withstand the subsequent dry period. A slow
response, in which germination can occur cumulatively even if interruptedrbygigricds bedf

advantage where the rain events arastiogin the Mediterranean, the least dangerous season for
seedlings is the damp, cool but mosfiye&aginter, thus a large number of species will germinate in the

moist and fresh autumn
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2

Species propagation cards

2.1. Cards of selected Mediterranean plant species

The cards presented inrtfaauabre a selection of protocols of seed management and germination for
diverse Mediterranean plant species that are suitable to be used in restoration ecology and gardenin
different areas of the Mediterranean Region. These species have beendeiptesbatte criteria

explained in chapter 1.3. Cards have been prepared in an easy reading and graphical format to read
graphical format with the aim to encourage the readers to use them in their workstations.

The species presented are native leasgtnatural territories of the country of the partner that has
prepared the card (see top left section of the card). The reader will find some cards of species that
endemic to territories of a particular country. On the other hand, otteseppstibsver wider
distribution and could be suitable for their growth in other areas along theBasii{fesamean c ar d 6 s
sectionGrowth conditions in the).wildwever, before germinating, growing, and planting any of these
species, it is impemtiwy take into account some important considerations:

(1) During the selection of species for the restoration of a given habitat in a giigcaplateké is
into account thecal flora not only native species of a particular country, but also sgemies that
locally More information about this point can be fourBuidethaf Good Restoration Practices for
Mediterranean Habijtatso edited by ECOPLANTMED.

(2) Seeds (or vegetative materials) used to reproduce a particular nativst bpemdiscted

locally Seeds of a particular species collected in parts of the country that are distant from the region wh
the species is planned to be used, mhg Baitable attending to criteria of genetic diversity and
compatibility. Furthermore, seeds of a particular species present in a country collected in other coun
(even if they are neighbour countries or other countries of the MBdi@rnaillean be (in most

cases) suitable for their use (e.g. native Mediterranean species growing in Sydite dcehbeot suit
planted in LebandM)e information contained in each cardnaeftathas been prepared by one of the
partners of tHECOPLANTMHEiDoject. Some species are repeated because they have been prepared by
diverse partners. The reason to allow this duplicity is that the germination and seed management protc
have been prepared locally, with seeds collect¢etritottes of the oty of the partner that has

prepared the card, thus adapted to the particular ecological conditions of these territories. Sometime
species can show wide ecophysiological responses and the protocols developed can be used broa
However, the readerustidake into account that, when using germination protocols prepared in other
country, some madifications to the protocols may be needed to adapt them to the local conditions.
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2.2. Example of the species propagation card

All the species cards follow the same schemeplobesesymbols andsmall textsdescribe the
characteristics, protocols, and paitiesifar each species (Fig. 22

The most characteristic ecosystem where thegspeciasnatural conditionss indicated by the

colour of the cardGreen refers fiaresthabitats, blue refers to habitats closely rdiasonraters

orange refers toastalhabitats, and red referartd lands, grasslands, sheands etc. We have

selected four ecosystgqmes in concordance to those presentedGnidbeof Good Restoration

Practices for Mediterranean Haleitétsd by tHECOPLANTMED project, which are also described in

chapter 1.2 of thanualSome habitats within these ecosystems are summfarized 1. Further

descriptions of distribution and ecology of the species within the card can be found in the section describin
fGrowth conditions of the plant in the wild

Other sections and information presented in eacbhaspemie summarizeign 22

Figure 22Different sections and infornpatieanted in each species card.
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