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Abstract: The Mediterranean islands represent a center of vascular plant diversity featuring a high
rate of endemic richness. Such richness is highly threatened, however, with many plants facing
the risk of extinction and in need of urgent protection measures. The CARE-MEDIFLORA project
promoted the use of ex situ collections to experiment with in situ active actions for threatened plants.
Based on common criteria, a priority list of target plant species was elaborated, and germplasm
conservation, curation and storage in seed banks was carried out. Accessions were duplicated in
the seed banks of the partners or other institutions. Germination experiments were carried out on a
selected group of threatened species. A total of 740 accessions from 429 vascular plants were stored
in seed banks, and 410 seed germination experiments for 283 plants species were completed; a total
of 63 in situ conservation actions were implemented, adopting different methodological protocols.
For each conservation program, a specific monitoring protocol was implemented in collaboration
with local and regional authorities. This project represents the first attempt to develop common
strategies and an opportunity to join methods and methodologies focused on the conservation of
threatened plants in unique natural laboratories such as the Mediterranean islands.

Keywords: CARE-MEDIFLORA project; ex situ conservation; in situ conservation; insular vascular
flora; threatened plant populations; Mediterranean islands

Diversity 2020, 12, 157; doi:10.3390/d12040157 www.mdpi.com/journal/diversity

http://www.mdpi.com/journal/diversity
http://www.mdpi.com
https://orcid.org/0000-0003-4762-5043
https://orcid.org/0000-0003-0937-196X
http://www.mdpi.com/1424-2818/12/4/157?type=check_update&version=1
http://dx.doi.org/10.3390/d12040157
http://www.mdpi.com/journal/diversity


Diversity 2020, 12, 157 2 of 12

1. Introduction

The preservation of biodiversity is a well-established priority at the global level, but unfortunately,
despite the efforts of institutions and conservationists over the last decades, biological diversity faces
serious threats, and continues to be lost when attempting to implement rates at a global level [1–4].
The current situation indicates that the (overambitious) targets to reduce biodiversity loss set by several
international conventions will not be reached in the scheduled deadlines.

Currently, plant conservation has mostly concentrated on the passive protection of fragmented
natural habitats. Nevertheless, this strategy is deemed to be insufficient in the aim to reduce the
increasing losses of both species and natural habitats around the world [5–7]. Over the last few
years, great efforts have been made to preserve plant diversity in seedbanks; seed banking is largely
recognized as a main ex situ conservation tool for the dependable and capable conservation of wild
plant genetic resources [8]. Germplasm conservation, including seed banking, pollen/tissue storage and
vegetative cloning, allows the preservation of most of the genetic material in a small space, and thus
seed banks should be considered an adequate wealthy biological resource with high quality germplasm,
considerable taxonomic diversity and vast geographic coverage of accessions, which represent important
natural capital and population worth [9,10]. Despite several objective constraints (e.g., plants producing
few viable seeds, plants circumscribed to peculiar habitats or unorthodox seeds, etc.), the main purpose
of these structures is to ensure any possible effort for the long-term conservation of the highest
number of plant taxa [9–11]. Optimistically, ex situ conservation could reach significant levels in
forthcoming years (at least in some territories worldwide), and with accessions representative of the
natural variability. Conversely, in situ conservation practices—which are commonly recognized as the
main and most relevant approach to preserve biodiversity, since they are centered on populations in
their natural habitats—remain far from being widely achieved, for a large number of reasons [12–18].

Plant translocation is one of the most recently developed in situ activities, and it represents a
relevant tool for lessening extinction risks for endangered species and to ameliorate their conservation
status [12,17–20]. The importance of conservation translocations, including reintroduction and
population reinforcement, is notably considerable when it is part of a combined ex situ and in situ
conservation strategy; the tight connection between the in situ and ex situ conservation approaches is
the emerging instrument in the preservation of plant diversity [18,21,22].

The Mediterranean Basin is a priority center of plant diversity. Despite representing 1.6% of
the Earth’s surface, approximately 7% of the whole world’s plants can be found in this region,
and for this reason it has been recognized as one of the world’s biggest biodiversity hotspots [23].
Nevertheless, this plant richness is irregularly distributed [24,25]; in particular, plant diversity occurs
on the large Mediterranean islands (i.e., Sicily, Sardinia, Cyprus, Corsica and Crete), as well as the
archipelagos (Balearic, Tuscan, Aeolian, etc.) that have an endemism rate of more than 40% [26]. In fact,
the characteristic Mediterranean insular traits, such as different geographic situations (some islands
are close, and others far away from the mainland), as well as their geographic and paleogeographic
evolution (some islands have been isolated for a long time, while others have not), show particular
features of plant diversity and association, so that as a result, within the Mediterranean Basin,
islands and islets (and archipelagos) possess flora of exceptional diversity and represent the principal
centers of plant diversity, particularly due to the restricted range of most of their flora [23–27].
Concurrently, it is also accepted that such plant diversity is seriously threatened due to numerous
factors (physical, biological and anthropogenic); therefore, many plants on these islands need pressing
measures, including, but not restricted to, protection.

Plant richness in the Mediterranean islands is correlated with many anthropogenic activities
that have a negative effect on plant distributions and dynamics. Over the last four millennia,
the Mediterranean Basin has been the cradle of several of the world’s greatest civilizations, a condition
which has resulted in the overexploitation of soil and the conversion of natural habitats into agricultural
landscapes [27]. Moreover, the Mediterranean Basin is one of the most susceptible regions to climate
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change, exposing the Mediterranean islands to unique challenges [27–29]; in addition, it is also
documented that climate change will exacerbate these threats.

In this context, the CARE-MEDIFLORA project supported by the MAVA Foundation, is an
enterprise guided by the conservation institutions (mostly botanical gardens) of six Mediterranean
islands and the IUCN/SSC Mediterranean Plant Specialist Group. Involved institutions have great
experience of the regional flora and their preservation, and possess considerable knowhow with ex situ
conservation. All institutions worked together to manage both short-term and long-term requirements
for insular threatened plants, comprising: (1) in situ conservation through active management activities,
particularly translocations; and (2) ex situ conservation through the seed banking of accessions
indicative of the overall diversity, as a tool for plant duplication for future in situ conservation
measures [26].

The adopted approach is primarily based on the use of ex situ actions and knowledge as a tool
to ameliorate the in situ conservation of threatened plant species. For example, genetic material
(seeds) and knowhow from previous ex situ activities (e.g., seed collections, germination experiments,
living plant collections, etc.) were utilized in field work to conserve endangered plants in situ,
especially with translocation programs. This overture is coherent with the need to incorporate ex situ
and in situ strategies, which has been long acknowledged [30–32]. The CARE-MEDIFLORA project
takes advantage of the long experience acquired from a number of protection programs that have
employed material conserved and/or propagated in botanic gardens for in situ translocations [19–21,33].
The CARE-MEDIFLORA strategy can be framed as a conservation-oriented restoration idea [22,34],
since it assumes the same two major assumptions: (1) there are no options to actively control populations
of endangered species to stop their disappearance; and (2) wide-scale plant introductions of endangered
species—both within and outside of known historical ranges for the species—are necessary. The main
aims of this paper were to summarize the results obtained during the CARE-MEDIFLORA project.

2. Materials and Methods

2.1. Study Area

The Mediterranean Basin, with about 10,000 islands and islets, encompasses one of the largest
“archipelagos” in the world [35]. Some eastern Mediterranean countries, such as Croatia or Greece [36,37],
include a remarkable number of these islands; however, the largest Mediterranean islands (Sicily and
Sardinia), as well as around 1100 islets, are located on the western side [35]. For historical and
geographical reasons, but also for peculiar species-species interactions, the Mediterranean’s insular
conditions determine specific plant diversity and assemblages; in particular, the rate of plant endemism
reaches high levels in these territories, at generally around 10–12% of the total vascular flora [24,35,38].
In particular, the endemism rate is considerably higher in mountain ranges and in satellite uninhabited
islets, where endemics represent about 35–40% of the total vascular flora [24,25,37–41].

The six largest Mediterranean islands can be divided into the Tyrrhenian (Baleares, Corsica,
Sardinia and Sicily) and the East Mediterranean (Crete and Cyprus). These islands cover an overall
surface of approximately 91,250 km2, including more than 600 satellite islets, and host a peculiar flora
consisting of ca. 1500–1600 taxa in the Balearic Islands and Cyprus, [42,43], 2100 taxa in Crete [44–46],
2800 taxa in Corsica [47] and more than 3000 taxa in the biggest islands, Sardinia and Sicily [38,48,49].
According to the updated flora, a relevant number of endemic plants occur in all islands: 140 in the
Balearic Islands [42]; 142 in Cyprus [43]; 228 in Crete [44–46]; 302 in Corsica [47]; 347 in Sardinia [38];
and 370 in Sicily [49].

2.2. Target Plant Selection

In order to select the plant species that will be targeted during the project, four common criteria to
prioritize the conservation actions were preliminarily agreed on, in order to develop knowledge and
common methodologies among the islands. The following four criteria were established: (1) the threat
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degree, referring to the inclusion of a plant species into a threat category of the global/regional IUCN
(International Union for Conservation of Nature) Red List as at least “threatened” (thus corresponding
to the IUCN categories CR, EN and VU), and the DD plant species has been additionally included as
a precautionary approach [50–53]; (2) the “regional responsibility” criterion, indicating the greatest
importance given to those species whose distribution is restricted to a specific territory, such as
endemic plant species and plants deserving conservation interest for a given island (e.g., peripheral and
isolated plant populations, PIPPs, etc.) [51,53–56]; (3) the so-called “policy species”, which include
those taxa listed in the European (i.e., Habitat Directive), or in other specific national or regional
laws/regulations [7,56]; and finally, (4) vascular plants linked to wetlands, habitats severely threatened
by climate change or climatic instability and hosting species intrinsically unable to migrate to other
sites [57].

For each plant, the distribution type was compiled as follows: ENE = Extremely Narrow Endemic
(only one population); NE = Narrow Endemic (≤five populations); RE = Regional Endemic (only one
island); IE = Insular Endemic (more than one island); and W = distributed in more islands or in a
wider area.

The six island lists of the target plants elaborated have been incorporated into a global list of
Mediterranean insular plants, which require urgent in situ and ex situ conservation actions. This priority
list identifies the populations in which seed collection should have been performed for germplasm
conservation, and the populations that need urgent in situ conservation actions (such as translocation,
alien species eradication or control, fencing, etc.).

2.3. Ex Situ Conservation and Plant Multiplication

Ex situ actions, such as seed collection, curation and storage for germplasm conservation, are a
relevant action of the project. Germplasm collection and curation have been carried out with consideration
to the national and international rules and standards (such as those defined by Genmeda, Ensconet, etc.).
The germplasm has been collected following criteria pointing to the optimization of the representativeness
of the genetic diversity of the populations in each island; where possible, collections of the same plant
species were realized in more than one population [58,59]. In addition, each partner guaranteed the plants’
availability for recovery or restoration programmes, and at the same time, seed collection was partly
dedicated to an “active collection” to be used for producing plants. As a preventive measure aimed at
guaranteeing the conservation of the collected seed material, several seedlots were duplicated in other
seed banks, both from the project’s partners and/or public institutions.

Moreover, data regarding the germination eco-physiology of the collected germplasm was
archived by seed germination tests performed following the national and international regulations and
standards [58,59]. The species to be tested were chosen on the basis of their availability, especially in
terms of the number of seeds that allow for both ex situ conservation and seed germination tests.
The optimal protocol obtained from these experiments, or those obtained in previous projects [60],
were used for plant multiplication in both laboratories and/or public and private nurseries.

2.4. In Situ Conservation

In situ conservation includes all the in situ measures aiming to ameliorate the conservation status
of the target species/populations. Translocations represent the best method (comprising reintroduction
and/or population reinforcement), and correlative active management actions were also implemented
(as passive defence measures which may consist of the erection offences around the area where the
endangered species/populations grow, eradicating or controlling invasive alien plants, or restoring the
natural vegetation within or around the area, etc.).

In order to define whether the translocation of the target species was possible and feasible,
a preliminary survey—chiefly based on historical data, the current distribution range of the species,
the distance from the nearest natural population(s) and the availability of the potential growing
sites—was performed. In addition, the availability of scientific studies on the biological (e.g., life cycle,
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reproductive biology, etc.) and ecological requirements of the target species or plant group were
verified, and all this information was considered as crucial data for having a reliable in situ
action [12,13,21,22,33,34,61]. A translocation plan was elaborated for each plant, mainly taking
into account the IUCN guidelines [13], but also considering the available updated scientific
literature [12,14,17,20,21,33,62].

A similar science-based approach was adopted in order to plan and implement passive or other
management activities. In addition, for each in situ action, a specific monitoring plan was elaborated
and regularly implemented to control the effectiveness of such in situ measures. In the effort to make
in situ activities more effective, local authorities and stakeholders were actively included in the action
implementation, as well as all the monitoring processes.

3. Results

Based on the selected common criteria, six local lists (one per partner) and a global list of target
plants needing conservation were compiled. The global list includes a total of 735 target vascular plants,
which in turn consist mostly of plants chosen with the Regional Responsibility Criterion (630 taxa) and
plants included as threatened in the global and/or regional IUCN Red List (343 taxa). Plants recorded
in the Habitat Directive, national or regional laws, and plants correlated to wetland habitats accounted
for 80 and 71 taxa, respectively.

The global list is mainly composed of vascular plant species that are widely distributed in more
than one island, as well as in mainland territories (377 taxa; 51.29%), while the Narrow and Extremely
Narrow Endemics together account for the 34.83% of the total (see Table 1 for details at the island level).
During the project, for a total of 436 taxa, one or more conservation actions were accomplished; 429 and
51 vascular plants were included in ex situ and in situ conservation actions, respectively.

Table 1. Detailed report of the priority list of the selected plants at the island level. One plant could
have been selected on the basis of one or more criteria.

Priority List Details Balearic
Islands Corsica Sardinia Sicily Crete Cyprus

Total number of taxa 159 86 125 221 126 108
Threatened plants (global/regional Red List) 42 28 22 96 109 88

Regional Responsibility criterion 156 84 125 206 93 38
Policy plant species 15 15 11 20 11 11

Plants linked to wetlands habitats 14 5 20 24 8 0
Extremely Narrow Endemic (only one population) 19 5 13 40 16 8

Narrow Endemic (≤five populations) 21 2 29 71 52 4
Regional Endemic (only one Island) 9 19 12 6 23 40

Insular Endemic (more than one island) 19 27 25 1 11 11
Plants distributed in more islands or in a wider area 91 33 46 103 24 45

3.1. Ex Situ Conservation

A total of 740 accessions (seedlots) from 429 vascular plants were collected and stored in partners’
seed banks during the project, and 410 seed germination experiments for 283 target plants were
completed, providing data on the optimal germination protocol of the species and useful information
for their multiplication (Table 2; see Tables S1 and S2 for details).

In addition, a total of 359 accessions (seedlots) belonging to 260 vascular plants were duplicated
in other seed banks for security reasons and as a precautionary measure (Table 2).

Over 27,000 new plants (belonging to 162 target species) were produced for the needs of the
in situ conservation actions, for availability in future restoration actions and for ex situ conservation in
botanical gardens (Table 2). Plants were multiplied in botanical gardens and/or in public and private
nurseries, according to the local needs, while the total outplants cultivated changes based on the type of
plant (e.g., life form, seed availability, etc.), the presence/absence of biological or ecological restrictions
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(e.g., problems with the multiplication of the species, high mortality of the seedlings, etc.) and/or the
translocation importance considered as the number of plants to be reintroduced (Table S3).

Table 2. Overall number of the conservation actions, both ex and in situ, at the island level.

Ex Situ and In Situ
Conservation Actions

Balearic
Islands Corsica Sardinia Sicily Crete Cyprus Overall

Project

Seedlots collected 133 103 127 154 102 121 740
No. taxa collected 35 55 85 107 63 82 457
Germination tests 102 50 23 113 43 79 410

No. taxa tested 53 46 20 47 38 79 283
Duplicata 50 50 52 55 50 102 359

No. taxa duplicated 42 29 40 47 31 71 260
Plant production 5871 1904 10,522 2040 5327 1362 27,026

In situ conservation action 10 11 11 11 10 10 63
No. taxa involved 7 7 10 7 10 10 51
Monitoring plan 10 11 11 11 10 10 63

3.2. In Situ Conservation

Overall, a total of 63 in situ conservation actions (related to 51 plant species) were implemented,
mainly represented by plant translocations (51 actions; Table 2 and Table S4); conversely,
management measures are represented by the erection of protective fences (nine actions), followed by
the removal of invasive/ornamental species (three actions).

Many translocations were planned as reinforcement for existing endangered populations (49.02%),
while other translocations included reintroductions in places where the plant had disappeared a short
time ago (due to anthropogenic causes; 13.72%); new populations at localities with no data of species’
presence were recorded previously, but with appropriate ecological conditions (37.26%). In most of the
last two situations, the choice of the microsites was based on expert-based criteria.

Translocations have been carried out with distinct plant material, primarily juvenile plants (64% of
the total cases) and seeds (40%), then reproductive plants, seedlings, and finally (but seldom) bulbs
(24%, 14% and 2%, respectively). Some translocations (40% of the total) have been implemented using
a distinct material type (e.g., seeds and juvenile plants, juvenile and reproductive plants).

As expected for highly threatened plants with small population(s), many translocations were
made with very few outplants, with 43.14% using <100 outplants and only 17% using >250 individuals.

Considering all the translocations carried out, 80% of them needed management actions such as
the erection of fences, and the eradication of alien species or weeding; these management actions are
needed both before (41.18%) and after translocation (74.51%). Even though there are many threatened
plants growing on private localities (and outside of the protected areas), in situ conservation actions
were carried out on legally protected sites managed by public administrations (76% of the total),
rather than on private land (12% of the total).

Finally, for each in situ action, a species-specific monitoring protocol was scheduled and
implemented to guarantee its sustainability; specifically, the monitoring actions were scheduled and
implemented on a monthly basis for 75% of the actions completed. Preliminary data for translocation
performance, calculated by the number of surviving plants, was extremely variable between the plant
life forms and outplants used, with woody and shrub species (phanerophytes/nanophanerophytes)
reaching the best performance after one year (survivorship rate > 60%), followed by chamaephytes
and geophytes (survivorship rate around 45%), and the worst performance being obtained for
hemicryptophytes (survivorship rate < 25%). After one year, it is very difficult to evaluate the results
obtained for annual plants.

The first data highlight the absence of relevant differences between the translocations carried out
using juvenile and reproductive plants (survivorship rate > 60% in both cases), while considerable
differences were observed in the seedlings (survivorship rate < 25%); for translocations carried out
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using seeds, the results obtained cannot yet be evaluated, since seeds could perhaps be entering the
soil seed bank and germinating after many years, and/or may need specific ecological requirements
such as natural scarification in the soil in order to germinate.

4. Discussion

The disappearance of biodiversity is continually expanding worldwide, mostly due to human-related
impacts (i.e., pollution, global change, industrialization, urbanization, etc.) [2–4]. In fact, despite the
adoption of several directives aiming at the protection of plant species and areas featuring remarkable
biodiversity, such tools do not seem to be as effective as expected. Mediterranean islands do not differ
from this situation, and indeed, considering the high endemism rate of these territories, the situation is
rather worrying. Although great efforts have been made in recent years to take concrete conservation
actions and develop the structures dealing with ex situ conservation, in situ conservation actions are
minimal when compared to the huge number of threatened plant species. In general, there are several
constraints that may hamper the realization of in situ conservation measures, such as the significant
economic and time costs, the availability of optimal sites, the difficulties (or more likely impossibility) of
implementing these activities on private localities, and the great uncertainty of success chiefly related
to natural stochastic events [12,18,22,34,63]. These limitations are common to a wide spectrum of
human-mediated conservation actions, from those that are extremely complicated, such as translocations,
to less demanding ones, such as fencing (to avoid or reduce grazing and protect the most critical life-cycle
step for the population survival), removing/eradicating invasive alien plants or controlling pest plants.

In this challenging context, the CARE-MEDIFLORA project, an initiative carried out in the biggest
Mediterranean islands, aimed to address both short-term and long-term needs using a common
strategy mostly based on the use of ex situ actions; thus, knowledge as a tool to ameliorate the in situ
conservation status of endangered plants should be inserted. All conservation actions implemented
during this project have been recently carried out, and therefore it is not possible to provide a thorough
evaluation of their success—however, some general indications arise from this experience.

First of all, the selection of target vascular plants highlighted a general point: in all islands,
a relevant proportion of the selected plant species needing urgent conservation measures is represented
by plants distributed in a wider area, while narrowly distributed endemic plants (including Extremely
Narrow Endemic and Narrow Endemic) reach a third of the total, except in Sicily, where they represent
half of the selected plants. This suggests that the hypothesis according to which endemic species
are more threatened in respect to more widely distributed species is not supported by local experts’
knowledge. In addition, such observation conflicts with the common use of only endemic species to
define the areas of priority interest for conservation. A second general indication comes from the island
priority lists: the same plant can be extremely widespread in one area at the same as being extremely
threatened with extinction in another territory (e.g., peripheral and isolated plant populations (PIPPs),
ecological disjunctions, etc.). Such evidence leads us to affirm that the priorities of conservation should
vary at the small local level. Therefore, a common priority list (e.g., at the biogeographical level such as
the Mediterranean Basin) may not be effective for plant diversity conservation in a very heterogeneous
context, such as that represented by the Mediterranean islands. In fact, a plant species could need
different conservation interest depending on the particular conditions of the island or the locality
on which it grows, and thus, the regional responsibility criterion should be the main guide to plan
conservation measures at the restricted local scale.

Despite in situ conservation actions being the best option to conserve plant diversity, ex situ
conservation allows a complementary method to avoid prompt extinction [9,10,26,63]. Currently,
ex situ conservation focuses on seed banking, but this strategy is inappropriate for several endangered
plants; new ex situ techniques that are currently available, such as cryopreservation (and in vitro
methods) and collections of living specimens, should be implemented in order to limit this gap [64].
As a general rule, conservation in a seed bank should only be taken as a temporary measure, aimed to
preserve a sufficient quantity of germplasm for future in situ actions. Nevertheless, the integration
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of the ex situ approach in an in situ program, a strategy which was recognized as pivotal in the
conservation of threatened plants, remains sporadically adopted.

Conservation translocation (including population reinforcement, reintroduction and introduction)
are finalized to increase survival and avoid the extinction of plant species, and their usefulness in
promoting the recovery of endangered populations is enhanced when done as a step in an integrated
in situ and ex situ conservation plan [12–14,19–22,34]. In the Mediterranean Basin, several national
and international initiatives promoted the implementation of seed bank collection, but conversely,
not many initiatives/projects based on the use of ex situ expertise as an instrument to promote the in situ
conservation of endangered plants have been funded or implemented. Indeed, in spite of the critical
need for such activities for many localized endemic species, very few recorded translocations have
been performed in these areas [21,62,65,66]. One of the main outputs of CARE-MEDIFLORA responds
precisely to this need; it is represented by several in situ conservation actions that are implemented,
which also exploit the knowledge acquired in ex situ conservation. In fact, all conservation translocations
were carried out by introducing ex situ propagated material using different protocols, which varied in
their type of translocation, locality selection process, provenance of the genetic material, type of material
(seeds or cuttings) and/or planting method [18]. Preliminary data on translocation performance was
highly variable between plant life forms and outplant type, as previously highlighted [9,17].

Several translocations carried out during the project involved extremely small numbers of
outplants, as expected when working with highly threatened plants that survive in small populations,
and often present significant reproductive limitations; surprisingly, the percentage of small conservation
actions compared to the total translocations implemented is similar to that which was recently observed
in Australia [17].

CARE-MEDIFLORA experiences confirm that many restrictions stay in the execution of these
conservation actions. Generally, translocations are recognized as time-consuming activities, as they
need much preparatory analysis, a constant commitment to propagate the outplants, realization control
of the activities and an extended monitoring plan to check their efficacy; also, translocations are
intended as economically costly activities, due to the relevant costs of the pre- and post-management
actions. The factors that made translocation challenging, as well as stimulating, included limited
human resources and the availability of adequate sites, administrative difficulties encountered by
working on both private and public lands, and the high uncertainty of success due to stochastic
events [18].

In general, the effectiveness of the in situ actions carried out during the project can be evaluated
in a few years, while those obtained in ex situ conservation represent a guarantee in the event of
any extinctions in nature. The experience of CARE-MEDIFLORA has consolidated awareness among
the partners that when initiating in situ plant conservation actions, the following aspects must be
carefully evaluated:

• A clear idea of what is being planned (biological and ecological implications, but also time and
costs involved)

• Adequate knowledge of the seed germination, propagation and growing of the species both in the
nursery/botanical garden and in situ

• Adequate economic resources not only for the transplants production and reintroduction, but also
for site management actions, as well as for long-term monitoring activities

• Availability of a suitable site for the species that is preferably not too difficult to manage and control
• Consideration of the fact that the actions could take a very long time
• Acceptance from/collaboration with local institutions and stakeholders
• Regular monitoring activities, which should be continuous in order to check the effectiveness of

the actions over time
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5. Concluding Remarks

The Mediterranean insular areas, which share an exceptional rate of endemism, combined with an
extraordinary level of environmental and human-related dangers, provide a good occasion to associate
distinct methodologies within a common conservation approach for threatened plants. Moreover,
owing to their restricted surface and discrete nature, islands could be considered as “natural laboratories”
for ecological studies, including translocation experiments. The CARE-MEDIFLORA project represents
a step forward in the conservation of the Mediterranean flora, and is probably a good basis for
implementing conservation programs for other species under threat, if our experiences are to
be repeated on a larger scale, as well as in other regions featured by analogous environmental
conditions. Moreover, in situ actions play a relevant social and cultural role, and they could appreciably
contribute to reinforcing cooperation among national and regional institutions, as well as NGOs,
and—what is likely to be most important—local stakeholders. For this reason, a significant activity of
the CARE-MEDIFLORA project was aimed at sharing knowledge and experiences among partners and
adopting common protocols; in actual fact, project participants shared different approaches regarding
in situ protocols, technical issues, successful or unsuccessful methodologies, and so on. At the same time,
local and regional authorities and local stakeholders (particularly during the monitoring stage) were
actively involved by each partner to make conservation actions, such as translocations, more effective.
Finally, the conservation actions carried out during the CARE-MEDIFLORA project represent
an important contribution to the implementation of the in situ conservation measures in highly
endemic-rich and threatened areas, such as the biggest Mediterranean islands.

Supplementary Materials: The following are available online at http://www.mdpi.com/1424-2818/12/4/157/s1,
Table S1: Germplasm accessions conserved in the CARE-MEDIFLORA project, Table S2: Germination tests carried
out during the CARE-MEDIFLORA project, Table S3: Plant produced in CARE-MEDIFLORA project, Table S4:
In situ conservation actions carried out during the CARE-MEDIFLORA project.
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