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THE PROJECT
The project entitled “Improving the conservation status of the priority
habitat types 1520* and 5220* at the Rizoelia National Forest Park”
(acronym: LIFE-RIZOELIA; LIFE12 NAT/CY/000758), focuses on the improvement of the conservation status of the priority habitat types
1520* and 5220* at the Rizoelia National Forest Park (N.F.P.), and aims
to preserve important biodiversity elements of nature in Cyprus.
LIFE-RIZOELIA was implemented within the framework of LIFE+
program of the European Union (EU). The total project budget was
766,746 Euros, of which 574,703 Euros (75% of its total eligible budget) are co-funded by EU. The project started on the 1st September
2013 and was completed on the 28th February 2017, a duration of 42
months.

AIMS & OBJECTIVES
The primary aim of the project was to promote and enable the long-term
conservation of the habitat types “5220 *- Arborescent matorrals with
Ziziphus” and “1520* - Gypsum steppes (Gypsophiletalia)” in Cyprus, by
quantifying and halting natural and anthropogenic pressures and threats
that contribute to the long-term degradation of these habitats. The project
was carried out within Rizoelia N.F.P., of which the greatest part is included
in the Natura 2000 Network (CY6000006 – Ethniko Dasiko Parko Rizoelias).
The specific objectives of the project were to:
• Contribute to the consolidation and dissemination of a knowledge base
for the protection, restoration, monitoring and evaluation of targeted
priority habitat types “5220 *- Arborescent matorrals with Ziziphus”
and “1520* - Gypsum steppes (Gypsophiletalia)”.
• Increase habitat connectivity for arborescent matorral with Ziziphus
(5220*).
• Reduce the risk of fire affecting both targeted priority habitat types.
• Eradicate competitive vegetation for both priority habitats.
• Manage leisure activities and accessibility in the park in a favourable
manner to the conservation of the priority habitats.
3

THE PROJECT AREA
RIZOELIA NATIONAL FOREST PARK

•
•

•

•
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LIFE-RIZOELIA was implemented in the Rizoelia N.F.P., located within the administrative boundaries
of the Municipality of Aradippou.
The area was designated as National Forest Park in 1998, and due to the important biodiversity
supported by the site, Rizoelia N.F.P. (CY6000006) was included within the European Natura 2000
network.
It includes four natural habitat types which is home to 44 bird species, including 2 Cyprus endemic
species (Oenanthe cypriaca, Sylvia melanothorax); 8 mammal species and 16 reptile species. It is
also home to 180 indigenous plant species (11% of the indigenous flora of Cyprus) of which 11 are
endemic (7,9% of the endemic flora), i.e. only exist in Cyprus and nowhere else in the world, while
6 species are endangered and listed in the Red Book of the Flora of Cyprus.
All the aforementioned habitat types are protected by Council Directive 92/43/EEC (Habitats
Directive), since they are listed in Annex I [1520* - Gypsum steppes (Gypsophiletalia), 5220* Arborescent matorrals with Ziziphus, 5420 - Sarcopoterium spinosum phrygana and 6220* - Pseudosteppe with grasses and annuals of the Thero - Brachypodietea]. Three of them are characterized
as ‘priority habitats’ and are indicated with an asterisk (*), because they are under the threat of
extinction and it is necessary to take immediate action to protect them.

Do you know that…?
Habitats Directive
Council’s Directive 92/43/EEC for the conservation of natural habitats and of wild fauna
and flora is the cornerstone of Europe’s nature conservation policy.

Habitat
The term reffers to a terrestrial or aquatic area distinguished by geographic, abiotic and
biotic features, whether entirely natural or semi-natural.

Priority Habitats
Are included in the Habitats Directive, because they are under threat of extinction and
therefore EU member states should take immediate action to preserve them. Priority
natural habitat types are indicated by an asterisk (*).
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TARGETED HABITAT TYPES
1. Priority habitat 5220*
Arborescent matorrals with Ziziphus
Arborescent matorrals with Ziziphus is one of the four natural habitat types found in Rizoelia N.F.P. in
Cyprus, the species was abundant mostly in the Mesaoria plain and central hilly zone of the island but
due to strong anthropogenic pressure, it is now found in isolated clusters, usually at the boundaries of
cultivated fields. These shrublands are characterised by the presence of Ziziphus lotus (jujube). The habitat
also includes the species Asparagus horridus (asparagus), Noaea mucronata (thorny saltwort) and Thymbra
capitata (thyme). The jujube is a deciduous, spiny shrub with edible fruits, usually about 2 m high. Apart
from Cyprus, the species is also found in Spain, Italy, Morocco, Palestine, Lebanon, Syria, Israel, Egypt, etc.
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Do you know that…?
The fruits of jujube are known as “konnara” in Cyprus. They are sweet and are eaten by
both animals and humans. Thorns on the jujube’s stem is a defense mechanism of the plant
against herbivores. Jujube provides food and shelter to many animals. Some birds make
their nests on the upper stems, while other animals such as reptiles hiding in its base.
Probably the lotus of the Lotus eaters are the fruits of jujube because it was abundant in
the land of the Lotus eaters (region of Libya).
“Nine whole days I was borne along by rough, deadly winds on the fish-infested sea. Then
on the tenth our squadron reached the land of the Lotus-eaters, people who eat the lotus,
mellow fruit and flower……… Any crewmen who ate the lotus, the honey-sweet fruit, lost
all desire to send a message back, much less return, their only wish to linger there with the
Lotus-eaters, grazing on lotus, all memory of the journey home dissolved forever.”
(Homer’s Odyssey)
Translation by Robert Fagles
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2. Priority habitat 1520*
Gypsum steppes (Gypsophiletalia)

“Gypsum steppes” is one more natural habitat present in the Rizoelia N.F.P. It is a special habitat
type which occurs on gypsum soils. The characteristic species which compose this habitat are
restricted on gypsum; due to this specialisation they are called gypsophytes (gypsum plants).
The habitat type is floristically characterized by the presence of gypsophilous species such as
Campanula fastigiata and Gypsophila linearifolia (Critically Endangered), in Cyprus.
Gypsum steppes occupy gypsum-rich soils, in dry and semi deserted areas and develop open
phryganic formation usually very open with dense patches of annual species or with bare
land of gypsum. Other species participating in the composition of the habitat are Herniaria
hemistemon, Thymbra capitata (thyme), Teucrium micropodioides (germander), Phagnalon
rupestre (African fleabane) and Fumana thymifolia.

Gypsophila linearifolia is an annual herb, with
a height between 3-25 cm. The species was
found in Cyprus in 1999. It is now known that,
Gypsophila linearifolia is present in Rizoelia N.F.P.,
near the occupied areas of Agios Iacovos and
Bogazi (Gypsaros location). Due to its limited
Campanula fastigiata is an annual herb, with a
height less than 5 cm. The species’ presence in
Cyprus was unknown until 2009. It is now known
that, Campanula fastigiata is present in Rizoelia
N.F.P., Maroni and near the occupied area of
Agios Iacovos. Apart from Cyprus, the species
distribution includes Spain, Morocco, Turkey,
Azerbaijan, Lebanon and Syria.
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presence and the conservation status of its
population, Gypsophila linearifolia was included
in the Red Data Book of the Flora of Cyprus as
“Critically Endangered” according to the criteria
of the International Union for the Conservation
of Nature (IUCN).
It can be also found in Turkey, Egypt, Syria, Iran,
Iraq, east Russia, Kazakhstan and Turkmenistan.

PRESSURES AND THREATS
Threats and/or pressures on the two targeted habitat types within the Rizoelia N.F.P. are:
•

Habitat alteration and fragmentation due to intense afforestation works (plantings,
roads, terracing).

•

Forest fires which reduce the population of the targeted habitats characteristic species
and conducive the spread of other species such as acacia.

•

Competition by alien plant species some of which invasive.

•

Recreational activities and dense road network, which might affect the presence of the
characteristic species of the targeted habitat types.

TARGETED HABITATS MAPPING
The exact boundaries of the targeted habitat types 1520* and 5220* within Rizoelia area were defined with
a detailed in situ mapping. High resolution color images were produced, which provided all necessary information regarding the preparation and implementation of Action Plans and Conservation Actions.
At the same time, a distribution map of invasive alien species was also produced, for indicating locations of
controlling/minimizing competitive vegetation. Precise mapping revealed that before the implementation
of the Conservation Actions of the LIFE-RIZOELIA project:
•

The keystone species of 5220* habitat type, Ziziphus lotus, has widespread distribution within Rizoelia
N.F.P.

•

Ziziphus lotus thickets are scattered with large gaps among them and are found only in four locations (in
mixture with 5420) and covering a total area of 10,507 m2.

•

Habitat type 1520* was found in 15 locations and in a total area of 3,096 m2. Pure habitat 1520* was
found in six locations (total area 48 m2), while the rest locations were in mixture with phrygana (5420) or
dry grasslands (6220*).
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COMPOSITION AND STUCTURE OF
PRIORITY HABITAT 1520*
The population of the keystone species was determined and the composition
and structure of the priority habitat 1520* was described within Rizoelia area.
Results revealed that:
1. Keystone species for habitat type 1520* in Cyprus are the gypsophilous
species Campanula fastigiata and Gypsophila linearifolia.
2. Other species participating in the composition of the habitat are Herniaria
hemistemon (Vulnerable), Thymbra capitata, Teucrium micropodiodes
(Εndemic), Phagnalon rupestre and Fumana thymifolia.
3. Regarding its structure, the habitat is characterized by the presence of
herbaceous species and low shrubs with large bare soil exposures. Such
scientific knowledge was essential for taking the appropriate conservation
measures for the targeted habitat type.

To estimate the size of the subpopulation
of annual species Campanula fastigiata and
Gypsophila linearifolia, the keystone gypsophyte
species of the 1520* habitat type, all individuals
found in the study area were counted.
In 2014, the total population size within the
targeted site was 60 individuals of C. fastigiata
and 468 individuals of G. linearifolia. For 2015,
the subpopulation of C. fastigiata was 1.813
individuals and G. linearifolia 1.343 individuals.
Because C. fastigiata and G. linearifolia are
annual species, the number of individuals
(subpopulation) may vary considerably from
year to year, depending on weather conditions.
The estimation of population size of the two
keystone species contributed to the evaluation
of their current conservation status in Cyprus,
and provided information on the population
trend.
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PREPARATION OF MONITORING AND MANAGEMNT PLANS
Monitoring Plans were designed specifically for the two priority habitats 5220* και 1520* in Rizoelia
N.F.P., aiming to assess their conservation status through the selection of the appropriate qualitative
and quantitative parameters of monitoring.
Managements Plans were also prepared, setting specific management objectives for the targeted habitat types and proposing sound management measures to promote their long-term conservation. Each
plan also includes updated information on the Rizoelia N.F.P. and the targeted habitat type, threats and
pressures for the habitat and bibliography. The implementation of the Management Plans at the end
of the project and for 10 years period is expected to contribute towards the long term conservation of
the two targeted habitat types.

DEMARCATION AND FENCING OF THE PRIORITY
HABITAT “1520*-Gypsum steppes”
Demarcation of the habitat type 1520* at selected areas was implemented through the installation of
1,300 m “soft fencing” aiming to direct visitors towards specific trails and discourage visitors’ access in
the area of targeted habitat type area. The ultimate goal is limiting threats and impacts like littering,
trampling and fires, on the targeted habitat.
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MINIMIZING THE IMPACT OF
COMPETITIVE VEGETATION ON
PRIORITY HABITAT TYPES 5220* AND
1520*
Competitive plant species to the keystone species of the targeted
habitat types were removed. Specifically, a large number of acacia (Acacia
saligna) and other invasive and alien species (e.g. Dodonaea viscosa) were
removed, with effective and environmentally friendly methods. Clearings
are expected to reduce the impact of the competitive vegetation on the
natural regeneration of Ziziphus lotus and gypsophila species and allow
natural expansion of the priority habitat types since more growing space
and resources (water, light, nutrients) will be available.
Overall, competitive vegetation was removed from an area of 7 ha.
Moreover, control of Oxalis pes-caprae at a pilot level was performed
within an area of habitat 5220* re-creation. Oxalis pes-caprae populations
were localized onto the most fertile and disturbed soil and locally formed
dense stands, crowding out native herbaceous species.

ACACIA CONTROL
Within the framework of the LIFE-RIZOELIA project, detailed mapping of the distribution of A. saligna was carried out within Rizoelia N.F.P. This species occupies 16.4 ha (18% of the total area of the Park). Targeted chemical
control methods were applied in an area of 6.8 ha. More than 10,000 stems were treated through three different
techniques (Drill-Fill, Cut-Stump, Frilling) by applying small quantities of herbicide directly and on specific plant
individuals selected for control. This reduces significantly, the risks of polluting the surrounding environment.

Do you know that…?
Acacia saligna is a shrub or small tree and was identified as one of three priority multipurpose species for arid and semi-arid zones by FAO’s Silva Mediterranean Network. However, it can become
invasive and have a wide range of negative effects on native biodiversity and ecosystems. Moreover,
it is difficult to be controlled due to its coppicing ability and the creation of large soil seed-banks.
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The soil seed bank of A. saligna was estimated through 25 cm x 25 cm soil sampling plots in three
layers: at the soil surface, at 0-10 cm depth and at 10-20 cm depth, at different canopy cover of A.
saligna. The average seed number/m2 at the soil surface was estimated to be 1,648 seeds, at 0-10 cm
depth it was 2,160 seeds and at 10-20 cm it was 400 seeds.

Furthermore, pilot prescribed burning in an area of 1,400 m2 was carried out to promote regeneration
of Acacia saligna (activation of soil seed bank) and subsequent control of the emerging seedlings.

FIRE
PREVENTION
Dry herbaceous vegetation was
manually cleared on parts of perimeter of the priority habitats and
within an area of habitat 5220*
re-creation, to prevent or minimize
the risk of fire which threat the targeted priority habitat types.
An agricultural tractor removed
cultivated stubble over a 10 m
wide belt on parts of the perimeter of the site in cereal fields just
after harvesting for two consecutive years. A total area of 8 ha was
cleared in Rizoelia N.F.P. to reduce
fire risk.
Limit vehicle access on forest roads
was enforced in a length of 3.4 km
within Rizoelia area, to restrict vehicles and visitors access to the targeted priority habitat types.
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GERMINATION PROTOCOLS OF
CHARACTERISTIC SPECIES OF
THE TWO HABITAT TYPES AND
PRODUCTION OF KEYSTONE
SPECIES OF 5220* HABITAT TYPE
Seed collection of the keystone and accompanying species for both
priority habitat types took place and they were used for restoration /
enhancement and re-creation of both habitats.
Germination tests were conducted and the optimum growing
conditions for the keystone species of both habitat types were
determined. Protocols on germination, growth and out-planting of the
species Ziziphus lotus, Gypsophila linearifolia and Campanula fastigiata
were prepared.
Within projects actions 2,520 saplings of jujube (Ziziphus lotus), 490
saplings of asparagus (Asparagus horridus), 270 saplings of thyme
(Thymbra capitata), 395 saplings of Phagnalon rupestre ans 320
saplings thorny saltwort (Noaea mucronata) were planted. However,
more plants were produced to address future needs of potential plant
failures.
It is noted that, difficulties were encountered in the production of
Ziziphus lotus saplings due to low percentage of species seedling
production from seeds and the high mortality of seedlings in the
nursery. However, the need for seedlings was covered by increasing
the production of seedlings from the nursery of the Department of
Forests.
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RESTORATION OF THE TARGETED
HABITAT TYPES
An area of 1.97 ha of the priority habitat 5220* restored in
three restoration locations, where habitat was degraded. In the
restoration locations jujube and accompanying species saplings
were planted. It noted that, according to the project proposal
the restoration area was 1 ha.
Seed dispersal of the species Gypsophila linearifolia, Campanula
fastigiata and Herniaria hemistemon took place in suitable locations within the Rizoelia N.F.P., to enhance and restore priority
habitat 1520*. Overall, 13,000 seeds of Gypsophila linearifolia,
1,100 seeds of Campanula fastigiata and 9,000 seeds of Herniaria
hemistemon have been dispersed in a total area of 1 ha.
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HABITAT RE-CREATION OF
ARBORESCENT MATORAL WITH
ZIZIPHUS (*5220) ADJACENT TO
RIZOELIA AREA
Under the framework of LIFE-RIZOELIA project, an effort to re-create
the priority habitat 5220* in a total area of 1.95 ha has started. This
was done at three degraded locations where the habitat was known
to have existed previously but is currently lost, without affecting the
natural vegetation of the area.
Jujube (Ziziphus lotus), asparagus (Asparagus horridus), thyme
(Thymbra capitata), Phagnalon rupestre and thorny saltwort (Noaea
mucronata) were planted after adequate soil preparation carried out
by the Department of Forests.
Habitat re-creation is expected to be completed over time, with the
concurrent care of the plants by the Department of Forests.
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CREATION OF STONEWALLS
120 m of stonewalls have been created to prevent soil
erosion nearby or within the re-creation sites of habitat
type 5220*.

SOCIO-ECONOMIC STUDY
The ecosystem services in the area and the socio-economic impacts of the project to the local communities
were identified and assessed. We now know that in addition biodiversity, the Park supports the following
Ecosystem Services:
• Recreation: It was estimated that the park receives 14,471 visits annually.
• Environmental education: During the project (2013 -2016) 33 schools had visited the Park.
• Global Climate Regulation: concerning the global climate through carbon sequestration. The total
amount of carbon stock was estimated at 14,247 tons.
The socio-economic impact of the project on local communities is expected to:
• Increase visitors and cultural services through the recreation of habitat 5220*, the promotion of the
natural value and importance of the Park, and through the information and awareness campaigns.
• Have positive effect on Biodiversity through the restoration and re-creation of the priority habitats
and the removal of invasive species.
• Improve of soil through the preparation activities for habitat re-creation.
• Increase of carbon sequestration due to habitat re-creation action.
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INFORMATION, AWARENESS AND
PUBLIC PARTICIPATION
•

Meetings with the local authorities and local people in order to
inform about the targeted habitat types and their importance as
well as the project’s aims and the progress of the project’s actions.

•

Visits of students from primary and secondary education schools
to be informed about the biodiversity in the area of N.F.P. of Rizoelia and the actions of the project LIFE RIZOELIA.

•

Stakeholders Meetings: The stakeholder committee operated as a
link between the project and local and competent authorities for
long-term management and sustainability of the project, since it
facilitated provision of information and advice on the promotion
of the project to local communities.

•

Placing of information boards in the entrances of the Park.

•

Construction of four information boards for the targeted habitat
types.

•
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Publication of articles in magazines and newspapers.

WHAT LIFE-RIZOELIA HAS ACHIEVED
•

Detailed mapping and identification of the distribution of the two habitat types in the
N.F.P. of Rizoelia;

•

Demarcation and fencing of selected areas of the habitat 1520*, in order to reduce trampling and destruction of the characteristic gypsophilous species from the visitors in the
park;

•

Removal of the competitive vegetation (mainly Acacias), with environmental friendly way,
with the view to reduce competition between species of the two habitat types, in terms of
space, and resources (water, light, nutrients);

•

Production of saplings of the characteristic species of the habitat type 5220* and planting
at specific areas within the Park with the view to restore and enhance habitat type 5220*;

•

Seed dispersal of the characteristic gypsophilous species of the habitat type 1520* at specific areas in order to enhance habitat type 1520*;

•

Taking measures for the reduction of fire risk;

•

Provision of suitable tools (e.g. Action Plans, Monitoring Plans, etc.) in order to ensure
sustainable management of the Rizoelia N.F.P. in the future;

•

Training of the personnel of the Department of Forests on innovative methods for the
control of invasive and alien species;

•

Information of the general public on the importance of the area and the need for the Park’s
conservation.

THE FUTURE
Although the LIFE-RIZOELIA Project ‘‘Improving the conservation status of the priority habitat types
1520* and 5220* at the Rizoelia National Forest Park” has come to an end, the conservation activities
introduced through the project will be continued in order to secure the long-term conservation of the
two priority habitat types “5220 *- Arborescent matorrals with Ziziphus” and “1520* - Gypsum steppes
(Gypsophiletalia)” in Cyprus.
To this end, the project partners and the competent authorities, will cooperate for the successful
implementation of the After-LIFE Conservation Plan. Specifically, the Department of Forests will continue
its actions to ensure:
• Decrease of threats and pressures on the priority habitat 1520* through the maintenance the “soft
fencing”;
• Protection from erosion through the maintenance of stonewalls;
• Monitoring and conservation of habitat Arborescent matorrals with Ziziphus which were re-created
and restored during the project;
• Control of acacia and other invasive species;
• Fire prevention by removing dry vegetation from the boarders of the studied habitats as well as from
the locations were habitat 5220* was re-created;
• Improvement of the conservation status of the two priority habitats 5220* and 1520* through the
implementation of the Monitoring Plans, the employment of long-term monitoring actions and the
implementation of appropriate sustainable management practices.

