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In this study, the vascular flora of the endemic Cedrus brevifolia in Pafos’ forests in Cyprus was
investigated. Pinus brutia, C. brevifolia and Quercus alnifolia are the main floristic elements of
these forests.

The dominance of the Mediterranean element and the remarkable presence of the Eurasiatic —
European as well as, of the other chorological elements, give a submediterranean character to
the flora. Annual herbs predominate followed by the herbaceous perennials. Therophytes are
the most abundant followed by hemicryptophytes, typical of the flora of Mediterranean zone.
Comparative analysis was done between Cedar, Pine and mixed Cedar — Pine forests. The geo-
graphical distribution of the floristic elements, according to the altitude and the biotopes they
were found, is presented in analytical tables and on the map of the study area. New taxa for this
area have also been recorded for the first time.

Key words: Cedrus brevifolia forest, SE Mediterranean vegetation, Cyprus flora.

Introduction

The Cyprus cedar, Cedrus brevifolia (Hook. f.) Henry, belonging in the family of
Pinaceae, is together with Quercus alnifolia the only endemic trees in Cyprus. Aside from
the Cyprus cedar, other three cedar species exist: a) the Lebanese cedar (Cedrus libani)
which grows mainly in Lebanon, Syria and N.E Turkey, b) the Cedrus atlantica which
grows in the mountains of Atlas in Morocco, Algeria and c) the Cedrus deodora which
grows in the West and Central Himalaya in India (Rolley 1950; M’Hirit 1987).

Only minor morphological differences exist between the four species of the Cedrus genus
and it is therefore believed that they all came from a single species with constant spread begin-
ning east from the Himalayan and ending west to the Atlantas mountains (Holmboe 1914).

The Cyprus cedar represents a significant part of the Cypriot and world flora- vegeta-
tion with many management potentials, so its preservation must be ensured in every way.
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Inspite that, there are only very few studies mentioning the species in question in its
spreading area. Most of them are only based on its value or its rich genetic diversity
(Christou 1991) whereas very few take into consideration the flora and the ecology of the
area. The floristic elements known so far for the cedar’s spreading area, as well as for the
whole flora of Cyprus, come mainly from Flora of Cyprus (Meikle 1977, 1985). Of course,
since completion of the “Flora of Cyprus” several series have been published summariz-
ing new floristic findings in Cyprus, contributed mainly by J. Chrtek, B. Slavik, G.
Hadjikyriakou and R. Hand. Despite that these reports include some plant species from
the Cedrus area, most of the samples have been collected mainly from road sides and the
Cedar valley and not from the inaccessible mountain area. The last (in our knowledge)
floristic documentation that was performed specifically for this area, was in 1995 by
Charalambous & Christou when a limited collection of species were gathered in a small
area in the Cedar Valley.

During the English colonization of the island, the spreading area of cedar began to be under
systematic protection. Under the light of this, tree-felling and forest grazing were banned since
1939 (Wild 1979). The areas of Tripylos and the Cedar Valley, covering an area of 823 hectares,
have been declared as a preservation area in 1984 for flora and fauna according to Forest
Legislation and by decision of the Ministers cabinet (Makris 1995; Christou 1997).

The aims of this research are:

— The taxonomic, by name and bibliography, report of all the floristic elements in the
spreading area of Cedrus brevifolia mentioned until this day.

— The floristic analysis and determination of the life-form, growth-form and chorological
spectra of the flora in the spreading area of Cedrus brevifolia.

— The description of all environmental factors contributing to the formation of the area’s
flora (geology and geomorphology, climate, bio-climate, vegetation).

— The geographic distribution and differentiation of the study’s area floristic species,
according to the altitude and the biotopes in which they were found in.

CHARACTERISTICS OF THE WIDER CYPRUS AREA

Cyprus is the third largest island in the Mediterranean Sea (South East Mediterranean).
The complete presentation of Cyprus’s flora was done by the British R.D. Meikle (1977,
1985), consisting the reference book “Flora of Cyprus”. The Flora of Cyprus, according
to a study by Hatzikiriakou & al. (1996), includes 1909 plant taxa, 1486 of which are
species, 206 subspecies, 173 varieties, 12 taxon forms and 32 hybrids. Of these taxa, 141
(species, subspecies, varieties) are endemic bringing the percentage of endemic taxa com-
pared to the total of Cyprus’s flora up to 7.3% (Della 1999). Recent important biblio-
graphic contributions to the flora of Cyprus include the very comprehensive book “Trees
and shrubs of Cyprus” (Tsintides & al. 2002) and the much more important (and first)
“Red Data Book for Cyprus” (Tsintides & al. 2007).

The geologic composition of Cyprus represents a mixture of rock formations that reflect
its evolutionary history. Geologically and geomorphologically, it is divided in three paral-
lel zones. These zones represent the Pentadactylos mountains, the Mesaoria plains and the
Troodos mountains (“Cyprus encyclopedia” 1987; Pantelas 1997).

Cyprus’s climate may be described as arid Mediterranean, with long, dry, very hot sum-
mers beginning in May and ending in October and relatively short, cool, wet, winters from
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December until March. The Troodos mountain as well as the Pentadactylos mountains
exert a great effect on the island’s climate. The mean annual rainfall increases from 450
mm in the southwest slopes to 1100 mm in the higher Troodos peaks, whereas in the
Mesaoria plain it is reduced to 300-400 mm. The mean annual temperature is 9-13 °C.

According to a combination of climate and vegetation (Pantelas 1995), Cyprus is repre-
sented with eight rainfall-temperature bioclimatic floors. A more detailed study of the
Cyprus bioclimate and vegetation could be based on the bioclimatic taxation mapping and
the mapping of the catalytic phyto-communities, done by Pantelas & Barber I Valles (1995).

In general, Cyprus’ vegetation could be divided into the following categories: forests,
evergreen sclerophyllous shrublands (maquis), phrygana (garigue), pasture land,
hydrophilous, halophytic and sandy land. Cyprus’s forests consist mainly of Coniferales
forests which take up a big area. They are further divided into two major climatic zones
(Tsintides 1995): a) Pinus brutia zone, b) Pinus nigra subsp. pallasiana zone.

Methods

THE STUDY AREA

The research area is located in the Pafos’ forest which takes up an area of 70.000
hectares in the northwest slopes of the Troodos’ mountain, covering areas of Limassol,
Nicosia and Pafos’ districts. In its greater part it is a natural forest rejuvenating without
human interference. Pinus brutia dominates throughout this area and forms either pure
stands or mixes with other Coniferales species. Several shrub species dominate in the sub-
floor.

The study area includes only the part of Pafos forest where Cedrus brevifolia grows. Its
natural spreading covers an area of approximately 700 hectares in an altitude of 900-1400
m in the slopes of Tripylos area (highest area peak 1362 m) and in a plain known as Cedar
Valley. It forms pure or mixed stands, where the latter ones are consisted mainly together
with Pinus brutia (Charalampous 2000).

The geological substrate of the forest is part of the known ophiolite sequence complex
of Troodos mountain. It is mainly consisted of vein rocks that are characterized by steep
slopes, deep valleys and canyons. More specifically, cedar mostly prospers in soils that
have originated from the decomposition of pillow lavas rock formations of diabase type
(Pantelas 1997).

Analyzing data from the Government Meteorological Service for the period of 1991-
2001 (about Tripylos area) we conclude that the mean minimum temperature (MMT) for
the coldest month and the annual rainfall were 3.0 °C and 635 mm respectively. For the
period of 1961-1990 the numbers are —1.0 °C and 831 mm respectively. In order to deter-
mine the bioclimate, we took into account findings from a recent study done by Pantelas
(1995); in this study the bioclimate is divided in eight dinstict rainfall-temperature biocli-
mate floors.

By taking into consideration the above findings, the research area falls under the semi-
wet moist bioclimate floor, with a mean annual rainfall of 600-900 mm and the minimum
temperature of the coldest month 0-3 °C. In order to determine the bioclimate we also fol-
lowed: a) Bagnouls & Gaussen method (1957) and b) Emberger method (1930, 1955,
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1971), which represent the most widely accepted methods for the Mediterranean region.
From the rainfall-temperature chart of the area (Fig. 1), we can conclude that the biologi-
cally dry period for the Stavros of Psokas Meteorology Station is ranging from June to
September. The presence of a dry-warm period is a diagnostic element of Mediterranean
climates and therefore the dry months are expected.

The vegetation in the area of Tripylos as well as in the Cedar Valley is of great diversi-
ty, a fact attributed by many researchers to the rich in relief substrate of the area which cre-
ates a huge variety of habitats (Appendix 1). In the west part of the area one can only find
pure Pinus brutia stands, whereas in an altitude of 900 m in a deep valley crossed by a
river, is the Cedar Valley covered only by cedars and riverbank vegetation. In the east and
mainly in the northeast side of the Tripylos peak, huge areas covered by pure cedar stands,
mixed pine - cedar stands (pines dominated) and mixed cedar - pine stands (cedars domi-
nated) can be found.

The shrub subfloor and the openings that disturb the continuity of the forest’s forma-
tions, play a significant role in the area’s presentation of plants. The endemic Cisfus
species and some phryganic species dominate in these openings. In the south and south-
east sector, Quercus alnifolia dominates (shrub height of 2.5 m in many occasions), which
represents a characteristic species in the formation of the Querco alnifoliae-Pinetum bru-
tiae and Querco alnifoliae-Crepidetum frasii phyto- communities that are included in the
area. One can come across the first phyto-community in an altitude of up to 1100 m, with
Quercus alnifolia, Pinus brutia, Astragalus lusitanicus, Teucrium kotschyanun, Salvia fru-
ticosa, Sedum cyprium and others as dominant species. The latter phytocommunity is
found in many forest areas and its characteristic species are: Quercus alnifolia, Crepis
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Fig. 1. Rainfall-Temperature diagram of Tripylos study area.
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frasii, Lecokia cretica, Acer obtucifolium, Clematis cirhosa and Cedrus brevifolia.
According to Barbero and Quezel (1979), cedar forests belong to the Querco alnifoliae-
Crepidetum frasii phyto-community, which seems to respond to the semi-wet temperate
and cool bioclimate of the area (Pantelas & Barber I Valles 1995).

EXPERIMENTAL DESIGN

In order to study the flora of the area, we used approximately 1000 plant samples, which
were gathered in the area, as well as bibliographical references for that area. Sample col-
lection took place in two season periods. The first took place beginnings of July 2001 and
the second beginnings of May 2002. Both times, a compass and a GPS (GP.S-
Geographical Position System) were used, in order to pinpoint the exact location of each
sample. The collection area had pure cedars stands, mixed cedar-pine stands (cedar domi-
nated) and mixed pine-cedar (pines dominated). Samples were gathered from a total of 23
plots, which cover the biggest part of the study area. (Appendix 1).

A more detailed analysis of the floristic elements and their spread was attemted, to
detect any differences among the several regions of the wider study area. On that basis, we
divided the study area in 6 biotopes based on the vegetation map on which the 23 collec-
tion plots are depicted; the criterion used was the differentiation of the dominant flora.
Each biotope includes a number of collection plots and is characterized by the dominant
forest species. The 6 biotopes are symbolized with the capital letters A, B, C, D, E and F
and correspond to: A) Pure cedar forests, B) Pure pine forests, C) Mixed cedar—pine forest
(cedars dominate), D) Mixed pine-cedar forest (pines dominate), E) Cedars reforest, F)
The area near the “Cedar Valley” where cedars dominate. Each biotope includes the fol-
lowing collection plots: A: 1,2-3,4,5, ,15,17,18,19,22, B: 10,11,12, C: 13,14,16, D:
8,20,21, E: 9, F: 6,7,23. Altitudes of the collection plots are listed in the Appendix 2.

For the classification of taxa, Flora of Cyprus (Meikle 1977, 1985), Flora of Turkey and
East Aegean Islands (Davis 1965-1988), Flora of Palestina (Post 1933, 1935) and Flora
Europaea (Tutin & al. 1964-1980) were mainly used. Additionally, we used Flora
Hellenica (Strid & Tan 1997), Flora d’ltalia (Pignatti 1982) and the book ‘The Cyprus
Flora in Checklist’ (Della 1999). The plant names are according to Flora of Cyprus and we
used Flora of Turkey for families and taxa that were not mentioned in the former. All sam-
ples are gathered and listed in the herbarium of Systematic Botany and Phytogeography
laboratory in the department of Biology of the Aristotle University of Thessaloniki.

Listing plant taxa into life-forms has been performed according to Raunkiaer system
(1934). For determining spectra (life-form, chorological and growth forms) we also used
the common method of Raunkiaer for flora studies. For listing taxa in chorological unities
we mainly used Flora d’Italia’s divisional system, whereas for a number of endemic taxa
and for taxa of eastern origin that were not included in it, we used Flora of Cyprus and
Flora of Turkey. We included in our analysis some further plant species (they are not
included in our collection samples) that were found in the study area by Charalampous &
Christou (1995), Meikle (1977, 1985), Chrtek & Slavic (2001) and Hadjikyriakou (2007).
We used these data to construct a more detailed plant list for our statistical analysis.

All statistics were performed through Excel statistical package, where diagrams and
tables were constructed for better evaluation of the results. A correlation analysis of the
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floristic elements in the area with the floristic elements of Palestinian flora was performed
as well (Post 1933, 1935).

Results and Discussion

PLANT LIST

A total of 205 taxa belong to the flora of the spreading area of Cedrus brevifolia in Cyprus
and are mentioned in the plant list (Pteridophyta and Spermatophyta), in the Appendix section.
Listing taxing units (family, genus, species), into the four major taxing units (Pteridophyta,
Gymnospermae, Dicotyledonae, Monocotyledonae) was done evolutionarily for families and
alphabetically for genus and species. Growth form, life form, chorological type and collection
plots (1-23) in which they were found are marked for every taxon in plant list.

FLORISTIC ANALYSIS

Of the 1000 samples that were collected in the area and from the bibliographic refer-
ences for the area (Meikle 1977, 1985; Charalampous & Christou 1995; Della, 1999;
Chrtek & Slavic 2001; Hadjikyriakou 2007), appears that 205 taxa grow in the study area
(177 species, 17 subspecies and 11 varieties — plant list). The great majority of them are
Angiosperms (96.59%), 74.15% of which belong to Dicotyledonae and 22.44% to
Monocotyledonae. A limited percentage are Pteridophyta and Gymnospermae (Table 1).

In the entire group of taxa that we found, 123 taxa in the existing bibliography (89 are
in the Flora of Cyprus; 31 are in the listing done by Charalampous & Christou (1995); 2
are in Chrtek & Slavic (2001) and 1 in Hadjikyriakou (2007). Additionally, 61 taxa have
been found by our research for the first time in this area.

Factors such as the bad weather conditions and the inaccessibility of the area in some
sites (deep, steep canyons) are to be blamed for the relatively small sample number and
surfaces. Another factor that might have influenced the number of taxa found in the area
is the extreme weather conditions. In addition to that, an unexpected drought of the cedars
has been observed in the last two years (before the collecting period). A study that has been
performed to identify the reasons of that phenomenon, it was concluded that the main
cause was the diminution of the annual rainfall of the last four years in combination with
the increased temperatures during the summer months. This phenomenon has importaltly
influenced the herbaceous vegetation of the area (Christou & al. 2001).

Table 1. Analytical data concerning the main chloristic elements of Cedrus brevifolia forest.

Sys?ematlc Families | Genera | Species SUI?_ Varieties Taxa %
units species
Pteridophyta 3 4 3 1 0 4 1.95
Gymnosperms 2 3 3 0 0 3 1.46
Dicotyledonae 38 105 126 15 11 152 74.15
Monocotyledonae 7 36 45 1 0 46 22.44
TOTAL 50 148 177 17 11 205 100
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LIFE-FORM SPECTRA

The percentage of plant life forms in the area expresses satisfactorily its climatic con-
ditions and constitutes the life form or biological spectrum. The life form spectrum of the
research area flora is depicted in Table 2.

Therophytes dominate the area with a percentage of 49.76%, and the hemicryptophytes
(which dominate in the mild temperate areas) follow with 24.39%. The dominance of
therophytes is an indication of the Mediterranean climate in this area and of its influence
on the vegetation life-forms. The relatively high percentage of hemicryptophytes corre-

Table 2. Life-form spectrum of Cedrus brevifolia forest in the study area.

Life-form spectrum Number of taxa %
Chamaephytes (Ch) 4 1.95
Sub-shrubs (Ch suffr) 4 1.95
Geophytes (G) 22 10.73
Bulbous (G bulb) 12 5.85
Rhizomatous (G rhiz) 9 4.39
With root buds (G rad) 1 0.49
Hemicryptophytes (H) 50 24.39
Scapose (H scap)
Caespitosous (H caesp) 30 14.63
Rosette like (H ros) 8 3.90
Biennial (H bienn) 5 2.44
7 342
Phanerophytes (P) 27 13.17
Mega-phanerophytes (MP) 13 6.34
Nano- phanerophytes (NP) 12 5.85
Climbing (P lian) 2 0.98
Therophytes (T) 102 49.76
Scapose (T scap) 94 45.85
Parasitic (T par) 2 0.98
Crawling (T rept) 4 1.95
Caespitosous (T caesp) 2 0.98
Total 205 100
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sponds to the mild climate of the broader region. The phanerophytes follow with a partic-
ipation percentage of 13.17%. Even though this is low for forests, it is justified by the fact
that the study area includes mostly pure conifers stands that are characterized by a small
contribution percentage of trees and bushes (especially in ophiolite rocks). Lastly, we have
the geophytes (10.73%), with a reasonable percentage for a Mediterranean region.

GROWTH FORM SPECTRA

The term “growth form” is used to mean the entire development and structure of floris-
tic elements, which are connected by the life span and the work they need in order to com-
plete their biological cycle. The growth form is related directly with the environment and
it is the result of the ecologic adaptation of the plants (Fig. 2).

As regards the growth forms of the flora elements in the area, the ones that dominate
are the annual and biennial plants, with a participation percentage of 53.66%. This per-
centage corresponds to the therophytes, which are known to outnumber other elements in
purely Mediterranean areas like our own.

CHOROLOGICAL SPECTRA

A great number of factors have contributed to the modulation of the vegetation charac-
ter in the spreading area of Cedrus brevifolia, such as geo-historical facts, climatic
changes, geological background, geographic position and human activities. As a result of
the interactions between the factors mentioned above, the appropriate conditions were cre-

Ar, Tr

50%

Fig. 2. Growth-spectrum of Cedrus brevifolia forest in the study area (A: annual, B: biennial, P:
perennial, Tr: tree, Ar: shrub).
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ated for the installation in the area of plant species with specific chorological origins. The
phytogeographical analysis of the vegetation elements that constitute the flora of the
research area, shows that plant taxa with different origin participate in the composition of
the flora in the region of Cedrus brevifolia. The percentage of the elements in each unit
was used for the definition of the chorological spectrum (Table 3).

From our results, it appears that Mediterranean elements are dominant with a percent-
age of 56.6% followed by the Eurasiatic-European elements with a smaller percentage of
22.4%. Endemic elements have a significant participation percentage of 10.7%, a fact that
once again highlights the rich endemism of the area. Finally, the percentage of
Cosmopolitan-Subcosmopolitan floristic elements is also important (8.8%).

According to the aforementioned, the study area that includes the forests of Cedrus bre-
vifolia in Cyprus can be chorologically included in the wider Mediterranean area of the
Euro-Asiatic space. This is due to the fact that apart from the main domination of the
Mediterranean geo-elements there is also a dominance of Eurasiatic and European ele-
ments. Further analysis of the Mediterranean elements, for a more analytical evaluation of
the Mediterranean unity, reveals a dominance of the Euri-Medit versus the Steno-Medit
elements with a percentage of 43.1% and 38.1% respectively. Their evaluation was per-
formed on the basis of their participation percentage in the 6 biotopes —areas in which we
divided the greater study area on the criterion of dominant vegetation type (Table 4).

ANALYSIS OF THE RICHEST FAMILIES

As regards the 50 families of the flora, the richest in species number of Dicotyledonae
include 105 taxa, whereas the corresponding ones in Monocotyledonae include 35 taxa.
The families of Gramineae, Compositae and Fabaceae stand out with a larger participa-
tion number in genus and species. The single most populated family in taxa, among all, is
the Gramineae that includes a total of 28 taxa with a participation percentage of 13.66%.
The twelve most populated families in the area count for the highest percentage (= 68%)
of the total number of taxa (Table 5).

Table 3. Chorological spectrum of Cedrus brevifolia forest in the study area.

Chorological units Number of taxa %
Endemic 22 10.73
Mediterranean 116 56.59
European 9 4.39
Eurasiatic 37 18.05
Subcosmopolitan 14 6.83
Cosmopolitan 4 1.95
Others 3 1.46
Total 205 100
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Table 5. The richest families of the flora in the study area (taxa number >5).

Families Genera Species Sub: Varieties Sum %
Species

Ranunculaceae 2 3 - 2 5 244
Cruciferae 9 11 - 2 13 6.34
Caryophylaceae 7 10 3 - 13 6.34
Geraniaceae 2 6 - - 6 293
Fabaceae 7 15 - 2 17 8.29
Umbeliferae 5 5 - - 5 244
Rubiaceae 4 10 - - 10 4.88
Compositae 15 17 1 - 18 8.78
Boraginaceae 5 3 2 - 5 244
Lamiaceae 12 10 2 1 13 6.34
Liliaceae 7 7 - - 7 341
Gramineae 19 28 - - 28 13.66
Total 9% 125 8 7 140 68.29

These families are also referred to in Flora of Cyprus as the most populated in the
Cypriot flora (Meikle 1977, 1985). In addition, the Cyprus area is included in the holarc-
tic kingdom in which the specific families seem to dominate.

The 12 richest in number species families of Dicotyledonae and Monocotyledonae in
the study area are shown in Table 5. We also performed an analysis of the life-form, choro-
logical and growth (ecological) spectrum of these 12 families. There is a clear presence of
the scapose therophytes (= 58%) in almost all of the families but mostly in the Gramineae,
Fabaceae and Cruciferae families, a fact that is further supported by the relatively dry cli-
matic conditions, which dominate in the area. On the other hand, the chamaephytes only
seem to exist in two of the families (Lamiaceae- Compositae) with a low participation per-
centage, whereas the hemicryptophytes are found in an increased percentage versus the
chamaephytes. In particular, the scapose type (H scap = 18%) is most dominant.

From the chorological spectrum analysis for the 12 richest in number species families
of the area, the mediterranean elements seem to dominate, whereas the eurasiatic, endem-
ic and subcosmopolitan follow with a lower participation percentage. The annual taxa
dominate in the aforementioned families, a fact justified by the superior number of the
therophytes life-form.

Table 6 depicts the chorological types, life-forms and growth-forms spectra in detail, in
absolute numbers and percentages for the 6 biotopes of collection. A uniform distribution
is observed according to these spectra without obvious differentiations. The mediterranean
elements are dominant in all biotopes, followed by the endemic with a similar impressive
participation percentage. The annual plants have an increased percentage and there is also
an intense presence and participation of therophytes in all biotopes.
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ALTITUDINAL GRADATION OF FLORISTIC ELEMENTS - FLORISTIC CONNECTIONS

Sample collection took place in almost all of the altitudes where cedars can be found.
The area was divided in three zones with different altitudes. These are: (1) 900- 1150 m,
(2) 1151-1300 m, and (3) 1301-1450 m. One can observe that most of the plant taxa are
found in the range of 1151-1300m, whereas in the lower altitudes -where the Cedar Valley
is- the taxa number is diminished.

The increased number of plant taxa found in the range of 1150-1300m, is attributed to
the fact that most cedars are found in that specific altitude and take over most of that area.
Therefore, most of our collections took place in that altitude. The diminution of the taxa
number on the mountaintop and the valley is justified by the adverse ecological conditions
that dominate in these areas, combined with the difficult passage of the valley area.

When correlating the floristic elements of the study area to the floristic elements of
Palestinian flora, 51% of plant taxa appear to be common, a fact exposing the floristic con-
nections between the two floras. The explanation lies in the close proximity of the two
areas and the fact that both belong to the same climate zone (eastern Mediterranean
region).

Conclusions

The analysis of the flora of the endemic forests of Cedrus brevifolia in Cyprus leads us
to the following concluding remarks:

1. 205 taxa are reported from the forests of Cedrus brevifolia which one of special
floristic and phytogeographical interest. They belong to 50 families, 148 genera, 177
species, 17 subspecies and 11 varieties. Of these, 89 species are recorded in Flora of
Cyprus (Meikle 1977, 1985) and 61 are reported for the first time in the study area. The
Gymnosperms constitute 1.46%, the Monocotyledones 22.44% and Dicotyledones 74.15%
of the whole flora (Table 1).

2. The twelve families richest in number of taxa of the flora are: Gramineae (13.66%),
Compositae (8.78%), Fabaceae (8.29%), Cruciferae (6.34%), Caryophyllaceae (6.34%),
Lamiaceae (6.34%), Rubiaceae (4.88%), Liliaceae (3.41%), Geraniaceae (2.93%),
Ranunculaceae (2.44%), Boraginaceae (2.44%) and Umbelliferae (2.44%). These 12 fam-
ilies take up only 24% of the total family number but they cover 68% of the total of the
species of the flora, of the study area (Table 5).

3. The percentage of the Mediterranean element in the chorological spectra ranges from
51.7% to 63.0% and the Eurasiatic and European elements from 6.2% to 20.5%. This
demonstrates the submediterranean character of the flora of endemic forests of Cedrus bre-
vifolia in Cyprus (Table 6). The percentage of the endemism in the area is also increased
since endemic plants take up 11% of the total flora. We concluded that 22 floristic elements
are endemic out of which 2 are included in the Verne Convention and 11 in the list of the
L.U.C.N. (Iatrou & Della, 1996).

4. The most common life-form in all biotopes — areas, that the plant samples were col-
lected (Table 6, Appendix 1- vegetation map) is the Therophytes (33.3 — 58.6 %) followed
by Hemicryptophytes (12.5 — 25.6 %) (Tables 2 and 6). Of the ecology growth forms, a
superiority of the annual plant taxa is concluded (50%) followed by the herbaceous peren-
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nial (30%). The superiority of the Therophytes as well as the annual plants is a strong indi-
cation of the Mediterranean climate that dominates in the study area with intense dry and
warm conditions (Fig. 1). The high percentage of the Phanerophytes in all biotopes (15.4
— 35.9 %) and especially in the valley with cedars demonstrates the forest character of
these life forms and the better soil conditions in the valley. It is also verified by the analy-
sis of the growth forms, the biotic and the chorological spectra of the six biotopes — area
that seem to follow the spectrum models of the total area flora (Tables 2 -3, Fig. 2).

5. The phytogeographical character of the flora of the forests Cedrus brevifolia is incor-
porated to the mediterranean vegetation zone of the Eurasiatic region because the mediter-
ranean elements that participate (Steno-Medit 20 — 37.2 %, Euri-Medit 18.2 — 46.6 %,
Tables 3 - 4) are in high percentage.

6. From the altitudinal distribution of the plant taxa in the study area, it seems that most
of them appear to be in the range of 1150 — 1300 m. This can be explained by the fact that
the main cedar spread lies in these particular altitudes and takes up great spaces in the
research area.

Unfortunately, botanic research in Cyprus is very restricted mainly because of the lack
of botanists in private and government universities. There are many interesting and unique
plant habitants in Cyprus (endemism found in our research is a proof) where negligible
research has been done. Cedrus brevifolia is found only in Cyprus and we have to protect
it with stricter legislations like our neighbor countries do (Israel, Lebanon and others) with
Cedrus libani forests. Detailed knowledge of plant communities improves management of
shrublands and forest ecosystems and contributes to the protection and preservation of the
natural environment.
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Appendix 1. Vegetation map.
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Notes to Appendix 2

# Altitutes of collection plots

1. 1400m 13. 1280m
2. 1250m 14. 1280m
3. 1250m 15. 1350m
4. 1300m 16. 1380m
5.1200m 17. 1400m
6. 1100m 18. 1360m
7.950m 19. 1330m
8. 1300m 20. 1300m
9. 1250m 21. 1350m

10. 1350m 22.1200m
11. 1200m 23. 1100m
12. 1050m

* Plants recorded for the first time here.
————— Plants that were found in all the areas.

For plant species not included in our collection samples: CH: recorded by Charalampous and
Christou (1995); ME: recorded by Flora of Cyprus (Meikle 1977, 1985); CS: recorded by Chrtek and
Slavic (2001); HA: recorded by Hadjikyriakou (2007)

For growth forms: A=annual, B=biennial, P= perennial, Tr= tree, Ar=shrub

For life forms the method of Raunkier was used.

For the chorological type: Steno-Medit.=steno-Mediterranean, Euri-Medit=wide-spread
Mediterranean, Medit-Turan= Mediterranean -Turanic, Europ= European, Centro-Europ=European
(centre), Eurasiat=Eurasiatic, Eurosib=Eurosiberian, Cosmopol=Cosmopolitan, Subcosmop=
Subcosmopolitan, Paleotemp=Paleotemperate, Circumbor=Circumboreale
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