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The project was co-funded by the European Commission within the framework of the LIFE+ program

The project entitled «Establishment of a Plant Micro-Reserve Network in Cyprus for the Conservation of
Priority Species and Habitats» (PLANT-NET CY), was implemented within the framework of the European
Commission’s LIFE+ program. The project aimed at improving the conservation status of four plant species
(Arabis kennedyae, Astragalus macrocarpus subsp. lefkarensis, Centaurea akamantis and Ophrys kotschyi)
and two habitat types [9590 Cedrus brevifolia forests (Cedrocetum brevifoliae) and 9390 Scrub and low
forest vegetation of Quercus alnifolia] of Cyprus. These plant species and habitat types are found exclusively
in Cyprus and are protected by International Organizations, European Directives and International
Conventions (Table 1).
The project adopted the Plant Micro-Reserves’ (PMR) approach, which focuses on the protection of certain
parts of the population of endemic, rare and threatened plant species through the establishment of a
constant monitoring system and the implementation of targeted measures for their conservation. This
approach was initially developed in the 90s in Spain and since then it has been successfully implemented in
other European countries (e.g. Greece, Slovenia and Bulgaria). Nowadays, the PMRs are not only important
areas for the conservation of flora but also areas that attract the interest of scientists, schools and other
categories of visitors. The PMR network in Cyprus was established within the following four sites of the
European Natura 2000 network: (1) «Periochi Mitserou», (2) «Koilada Kedron - Kampos» (where two PMRs
were established), (3) «Chersonisos Akama» and (4) «Periochi Asgatas» (Fig. 1).
The project started in January 2010 and was completed in June 2013. Its total budget reached the amount of
€ 1.550.297 (69% was funded by the LIFE+ program and the remaining was contributed by the project’s
beneficiaries). The project was carried out by a well-organized consortium consisting of: two governmental
bodies [Department of Environment (coordinating beneficiary) and Department of Forests, Ministry of
Agriculture, Natural Resources and Environment], which are the competent authorities of the Republic of
Cyprus for nature conservation, two Universities (Nature Conservation Unit of Frederick University and
Faculty of Biology of the National and Kapodistrian University of Athens) and two non-government
organizations [Federation of Environmental Organizations of Cyprus and the United Nations’ Development
Program (UNDP-ACT)].
The project included four main categories of actions: Preparatory actions, which were fundamental for
accumulating the necessary scientific information for the initiation and implementation of the project (Fig. 2).
Conservation actions, which were the project’s core actions and contributed to achieving the project’s main
aim. The conservation actions included monitoring and conservation measures, which were implemented
based on Monitoring and Management Plans, respectively (Fig. 2). The conservation measures took place
both within the PMRs (in situ conservation of the targeted species and habitat types) and outside the PMRs
(ex situ conservation). Dissemination actions, which focused on presenting the project’s actions and
disseminating its results to the scientific committee, to interested stakeholders and to the general public.
Additionally, these actions promoted the involvement of local communities in the decision-making process as
well as in the implementation of selected conservation measures (Fig. 2). Management actions, which
facilitated the coordination and cooperation among the project’s beneficiaries, the involvement of interested
stakeholders in the project and the networking with similar European projects.

Figure 1. The PMR network in Cyprus.

Table 1. The targeted species, the protection status and their conservation status.
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Protection Status

All targeted species/habitat types are included in the Habitats Directive, referred to as “priority” and marked with an asterisk
(*). This means that they are under the threat of extinction and the Republic of Cyprus is obligated to take measures for their
conservation.
1

Tsintides T., Christodoulou C. S., Delipetrou P. and Georghiou K. (ed.), 2007. The Red Data Book of the Flora of Cyprus.
Cyprus Forestry Association. Nicosia.

Preliminary Actions

Inventory of the localities
of the targeted species/
habitat types.

Meetings with local
communities for the
determination of each
PMR boundaries.

Detailed mapping of each
PMR.

Preparation of a
Monitoring Plan for each
targeted species/habitat
type.

Preparation of a
Management Plan for each
PMR.

Assessment of the genetic
diversity and population
structure for each
targeted species and
Cedrus brevifolia.

Visits of the project's
beneficiaries to other
European countries which
adopted the PMR
approach, through the
LIFE program, for learning
from their experiences.

Monitoring Measures

Conservation Measures

(based on Monitoring
Plans)

(based on Management
Plans)

In situ conservation

Monitoring of each
targeted species'
population size, within the
respective PMRs, for four
successsive years.

Actions which were
implemented within the
respective PMRs for the
conservation of the
population of each
targeted species/habitat
type.

Monitoring of flowering
and fruiting of each
targeted species, within
the respective PMRs, for
four successive years.

Ex situ conservation
Actions which were
implemented outside the
PMRs for the conservation
of each targeted
species/habitat type.

Monitoring of the
regeneration of each
targeted species and
Cedrus brevifolia, within
the respective PMRs, for
four successive years.

Dissemination
Establishment of
meteorological stations
and monitoring of the
environmental factors
within the respective
PMRs, for four successive
years.

Actions that targeted
general public and
particularly local
communities and youth.

Monitoring of the biotic
factors (e.g. ally species,
predators etc) within the
respective PMRs, for four
successive years

Actions that targeted the
academic and scientific
community.

Figure 2. Basic actions for the implementation of the project’s main aim.

Micro-Reserve of *Ophrys kotschyi
«Periochi Mitserou» (CY2000003)
The species *Ophrys kotschyi is a member of the orchids family (Orchidaceae)
and is a perennial, erect, tuberous herb bearing impressive flowers. The species
is commonly known as “melissaki” (“small bee”) and is considered as one of the
most impressive wild orchids of Europe. It flowers from March to April and fruits
from April to May. It is widely distributed on the island, as it is sporadically found
in 30 locations. It is usually found on calcareous substrate, in a diversity of
habitats, at elevations under 900 m.

In situ conservation
i. Hand pollination. It was implemented in order to increase the rate of sexual reproduction success, which is
considerably low due to the limited presence of the species’ insect pollinator. The artificial transfer of pollen
from one flower to the other was implemented for 70 plants, every spring for four successive years. The
outcome was the production of 837 capsules (fruits), which gave about 10,000,000 seeds. Most of the seeds
were released in nature in order to enhance natural regeneration, while some of them were used for seed
germination experiments and ex situ conservation.
ii. Removal of dried, flammable biomass for two successive years for limiting the danger of wildfires and
hence the destruction of the species’ habitat.
iii. Creation and signaling of a pathway in order to facilitate the access of visitors and protect the plants of *O.
kotschyi from trampling.

Ex situ conservation
Development of a seed germination protocol. For the first time, the germination of *O. kotschyi seeds in the
lab was achieved and a protocol describing the procedure for seedling production under controlled conditions
was developed. Seedlings can be utilized for both in situ and ex situ conservation purposes.

Micro-Reserve of the species *Arabis kennedyae and the habitat type
«*9590 Cedrus brevifolia forests (Cedrosetum
brevifoliae)»
«Koilada Kedron - Kampos» (CY2000008)
The species *Arabis kennedyae belongs to the cabbage family (Brassicaceae)
and is an annual or biennial, erect herb, 5-15 cm tall, bearing small, white
flowers. It flowers from April to May and fruits from June to July.
The species occurs in three locations on the Troodos mountain range
(Chionistra, Krios Potamos, Tripylos), at elevations ranging from 1200 to 1870 m
(Tsintides et al., 2007).

In situ conservation
i. Enrichment of the targeted subpopulation of the species by planting 100 plantlets, which were produced in
the lab, from seeds originating from the respective PMR.
ii. Seed dispersal in appropriately prepared locations, within the PMR.

Ex situ conservation
i. Creation of a living collection of the species at Troodos Botanic Garden of the Department of Forests, from
plantlets which were produced from seeds collected from the PMR.
ii. Storage of 4,100 seeds at the National Seed Bank of the Agricultural Research Institute (ARI) (Ministry of
Agriculture, Natural Resources and Environment).

New plants of *Arabis kennedyae as the
outcome of seed dispersal within the PMR

Seeds of *Arabis kennedyae
appropriately prepared for
storage at the National Seed
Bank

Planting plants of *Arabis kennedyae within the PMR

The habitat type «*9590 Cedrus brevifolia forests (Cedrosetum brevifoliae)» occurs exclusively in the Paphos
forest, at elevations ranging from 800 to 1400 m. The dominant species of this habitat type is Cedrus brevifolia
(Cyprus cedar), which is endemic to Cyprus.

In situ conservation
i. Moderate provision of water to seedlings, in extreme drought conditions, for three successive years.
ii. Enrichment of the targeted subpopulation of the species by planting 150 plantlets, which were produced in
the lab, from seeds originating from the respective PMR.

Ex situ conservation
i. Planting of cedar plantlets, which were produced from seeds collected from the PMR, at Troodos Botanic
Garden of the Department of Forests.
ii. Storage of 5,500 seeds at the National Seed Bank of ARI.
Moderate provision of water to cedar seedlings

Cedar seedlings resulted from seed
germination experiments in the lab

Micro-Reserve of the habitat type *9390 Scrub and low forest vegetation
of Quercus alnifolia
«Koilada Kedron - Kampos» (CY2000008)
The habitat type «*9390 Scrub and low forest vegetation of Quercus alnifolia» occurs
along the Troodos mountain range, at elevations ranging from 400 to 1750 m. It
appears on rocky substrate, on steep and/or gentle mountainsides. The dominant
species of the habitat is Quercus alnifolia (latzia, golden oak), which is endemic to
Cyprus.

In situ conservation
i. Creation and signaling of a pathway in order to facilitate the access of visitors and protect the habitat type
and the seedlings of Q. alnifolia from trampling.
ii. Monitoring of lichen coverage of Q. alnifolia individuals, which may have a negative impact on the trees.
iii. Recording and identification of the main insect predators of Q. alnifolia fruits.

Ex situ conservation
Germination of Q. alnifolia seeds and production of plantlets. The plantlets were planted at Troodos Botanic
Garden of the Department of Forests.
. Δημιουργία, οριοθέτηση και σήμανση μονοπατιού για επισκέπτες και την προστασία των φυτών της *O.
kotschyi από το ποδοπάτημα.

Micro-Reserve of *Centaurea akamantis
«Chersonisos Akama» (CY42000010)
The species *Centaurea akamantis belongs to the daisy family (Asteraceae)
and is a subshrub with bending shoots. It flowers from May to November,
and fruits from July to December.
It occurs on limestone substrate, on vertical walls on three locations in
Chersonisos Akama (Avakas gorge, Argaki ton Koufon, Argaki tis Falkonias
in Potamos Aspros). The main pressure on the species’ subpopulation is
overgrazing by goats.

In situ conservation
i. Fencing part of the subpopulation to reduce overgrazing by goats.
ii. Enrichment of the targeted subpopulation by planting 160 plantlets, which were produced in the lab, from
seeds originating from the respective PMR.
iii. Selective fencing of 30 individuals to reduce predation by small mammals.
iv. Mild removal of the main plant species – competitors, for two successive years.
v. Moderate provision of water, in 30 individuals for two successive years, in extreme drought conditions.
vi. Seed dispersal in appropriately prepared locations, on the walls of Avakas gorge, within the PMR.

Ex situ conservation
i. Creation of a living collections of the species at Athalassa and Akamas Botanic Gardens of the Department
of Forests, from plantlets which were produced from seeds collected from the PMR.
ii. Storage of 930 seeds at the National Seed Bank of ARI.

Seed dispersal on the walls of the
Avakas gorge

Fencing part of the subpopulation of *Centaurea
akamantis

Ex situ conservation at the Akamas Botanic Garden

Micro-Reserve of *Astragalus macrocarpus subsp. lefkarensis
«Periochi Asgatas» (CY5000007)
The subspecies *Astragalus macrocarpus subsp. lefkarensis is a member of
the legume family (Fabaceae) and is a perennial, erect, hairy herb with
yellow flowers. It flowers from February to May and fruits from May to June.
It occurs in six locations on the island. The PMR includes the largest
subpopulation of the subspecies. It is under pressure due to the presence of
a rare beetle of the Bruchidae family, which lays its eggs on the flowers. The
larvae feed on the seeds and in consequence the rate of the reproductive
success of the subspecies is considerably low.

In situ conservation
i. Enrichment of the targeted subpopulation of the species by planting 127 plantlets, which were produced in
the lab, from seeds originating from the respective PMR.
ii. Selective fencing of 50 individuals, to reduce predation by small mammals.
iii. Mild removal of the main plant species – competitors, for two successive years.
iv. Moderate provision of water, in 30 individuals for two successive years, in extreme drought conditions.

Ex situ conservation
i. Creation of a living collection of the species at Athalassa Botanic Garden of the Department of Forests, from
plantlets which were produced from seeds collected from the PMR.
ii. Storage of 250 seeds at the National Seed Bank of ARI.

Exit of a Bruchidius plagiatus insect from a consumed
seed of *Astragalus macrocarpus subsp. lefkarensis

Selective fencing to reduce
predation

Mild removal of the main plant species – competitors

Public participation and dissemination activities
Participation of local communities
The project developed a series of measures promoting the participation of local communities in the
conservation process and awareness among the general public about the targeted species and habitats. The
participation of local communities in the project was sought through unstructured interviews with key
informants in communities neighboring the PMRs, rural appraisals and local workshops at the beginning of the
project. The delimitation of the PMRs boundaries was determined with consensus between the scientific team
of the project and the local stakeholders. Therefore, the establishment of the PMRs secured the required
public acceptance. In certain PMRs, local people were actively involved in selected in situ conservation
activities, such as litter removal and removal of flammable biomass that could increase the risk of fire.
Additionally, the participation of representatives from the respective communities in the project’s
Stakeholders Board was significant for keeping the communities informed about the project’s
implementation.
Presenting the project to the community of
Kampos, which is adjacent to two PMRs

Interactive activities (Researcher’s night 2012)
Presenting the project to postgraduate students of
the MSc in Education for the Environment of
Frederick University

Students with PLANT-NET CY gifts on the occasion
of celebrating the LIFE’s 20th anniversary

Students and youth
The project aimed at raising youth awareness on nature conservation and environmental issues. Thus:
 A youth competition was organized focusing on issues such as biodiversity and PMRs. The competition
secured the participation of hundreds of students from all educational levels.
 The project’s scientists participated in several environmental events and were involved in interactive
activities with youth.
 The project was presented in schools and universities.
 The PMRs attracted primary and high school students, as well as university students, within the
framework of environmental education activities.
 Information material was produced and disseminated to schools and youth clubs.

Information material and other activities
The project placed special emphasis on public awareness, aiming at enhancing biodiversity conservation by
exposing the benefits of PMR practices and results. The dissemination activities of the project included:
 Creation of the project’s website (www.plantnet.org.cy).
 Creation of a group at the social networking service of Facebook: «Establishment of a Plant MicroReserve Network in Cyprus for the Conservation of Priority Species and Habitats».
 Creation of a channel on Youtube and uploading of videos with actions and broadcasts, which were
produced during the project.
 Production of leaflets and newsletters, which presented the project’s actions and outcomes.
 Installation of notice boards at the communities neighboring the PMRs and dissemination of posters in
schools.
 Production of a 15-minute DVD, which presents the project’s actions and a CD with all dissemination
and technical material of the project.
Other dissemination activities of the project were the:
 Publication of a book, which presents the 20-year knowledge and experience on the PMR approach,
gained through projects which adopted this approach.
 Public media coverage of the project’s actions (TV, radio, newspapers, magazines).
Finally, the following workshops were organized within the framework of the project:




A tourism workshop, which provided information on the ecotourism possibilities in Cyprus and
explored the prospects of developing ecotourism activities within Natura 2000 areas and specifically
within PMRs and
A bi-communal workshop, which targeted Turkish-Cypriot and Greek-Cypriot scientists, who discussed
the possibilities of establishing of an island-wide PMR network, after the resolution of the Cyprus
problem.

Tourism workshop

Participation in international scientific conferences

Scientific approach
The project also included scientific dissemination activities such as:
 Presentations in eight international conferences (Greece, Spain, Cyprus).
 Organizing an international experts’ workshop, which facilitated networking with scientists from Europe
who are experts on nature conservation, the PMR approach and the management of PMR networks.

Outcome – Impact of the project
Protection and Conservation
The establishment of the PMR network, as well as the implementation of monitoring and conservation actions
focusing on the targeted species and habitat types, contributed to the implementation of the Council Directive
92/43/EEC (Habitats Directive) in Cyprus. The conservation actions resulted in combating the threats that the
targeted species face and enriching their subpopulations within the PMRs. It also secured their ex situ
conservation.

Legal Status
A significant outcome of the project was the recognition of the PMRs as areas of great value and their
declaration as Natural Micro-Reserves by a Ministerial Order, through the Cyprus Forestry Legislation (2012).
This development contributes to the protection of the targeted species and habitat types as well as the PMRs
in their entirety.

Environmental Education
An important achievement of the project was the inclusion of educational activities relating to the PMR
approach in the ‘Primary Teachers’ guide for implementing the National Curriculum for Environmental
Education - Education for Sustainable Development’. The guide was developed by the Ministry of Education
and Culture of the Republic of Cyprus, within the framework of the newly established National Curriculum for
Environmental Education / Education for Sustainable Development.

Environmental education activities at the PMRs

