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Abstract: The current kermes oak species complex is
a descendant of an ancient lineage. It has colonized
the Mediterranean area long before the contemporary
Mediterranean climates prevailed. Most widespread
species of the Group llex, Quercus coccifera (=Q.
calliprinos); occurs across the entire Mediterranean
region. The climatic history of this region may be a key
to understanding the present situation of Q. coccifera.
Current climatic adaptations of the western and eastern
groups of Q. coccifera differ significantly, as in the
western Mediterranean the distribution is restricted to
the coastal or low altitude humid to subhumid zone
with seasonal aridity. All future scenarios for the
entire Mediterranean basin indicate a rise in average
temperature and significant drops of annual rainfall
which may pose problems for this species.
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INTRODUCTION

The genus Quercus L. is an ecologically diverse and
economically important plant [Simeone et al., 2016].
It has been valued throughout its historical existence,
especially for its hardwood. There are nearly 600
species distributed across the northern hemisphere, but
centered in the Americas and East Asia.

The genus is grouped morphologically and
anatomically into two subgenera, Quercus s.str. and
Cyclobalanopsis. The former is further divided into 3
to 6 sections [Nixon, 1993]. However, phylogenetic
studies on the nucleosome of oaks does not support the
two subgenera, but notes some sections as monophyletic
groups [Simeone et al., 2016]. These studies
consistently present two main lineages within the genus
"New World Clade" (sections Protobalanus + Quercus
(=Lepidobalanus) + Lobatae) and "Old World Clade"
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consisting of the cycle-cup oaks (Cyclobalanopsis),
along with two previously mostly unrecognized
lineages, groups llex and Cerris, represented in the
Euro-Mediterranean area with a relatively lower number
of species [Menitsky, 2005; Simeone et al., 2016].
Establishment of the split within the "Old World Clade"
between Cyclobalanopsis and llex during the Eocene/
Oligocene, must have preceded split of the Cerris from
Ilex stock, not before the earliest Miocene [Simeone et
al., 2016]. The studies undertaken do show the ancestral
character of the group llex, previously accepted merely
as a subsection. This has putforth the need to transfer
numerous taxa from group Cerris to Ilex. Group Ilex
now comprises 35 mainly sclerophyllous species from
a wide array of habitats covering boreal forests of Japan
to subalpine forests of Himalaya and subtropical SE
Asian forests, and from arid Central Asian steppe to
Mediterranean shrub communities [Menitsky, 2005;
Denk, Grimm, 2010].

The genus Quercus is characterized by hybridization
and introgression among closely related taxa, a feature
that may be among the key factors to the success
under unfavorable conditions and changing climatic
conditions as experienced in the Mediterranean basin.

In a recent study on chloroplast DNA phylogeny
of Mediterranean evergreen oaks, group Ilex, the
existence of three different chlorotypes has been
geographically sorted but shared among the species.
The plastid haplotypes forming the phylogenetically
isolated "Euro-Med" lineage are encountered in the Q.
ilex and Q. coccifera s. 1. populations outside Eastern
Mediterranean, to which "Cerris-Ilex" and "WAHEA"
haplotypes are confined [Simeone et al., 2016]. "Cerris-
Ilex" haplotypes found in the Peri-Aegean region
plus isolated spot in northern Anatolia (Q. ilex L.,
Q. coccifera L. s. 1. and Q. aucheri Jaub. & Spach.
individuals) are replaced by "WAHEA" haplotypes (Q.
coccifera s.l., Q. aucheri, Q. alnifolia) in south-west
Turkey [Simeone et al., 2016]. The Italian populations
possess the phylogenetically distinct "Euro-Med"
haplotype (Fig. 1). This haplotype is less likely to
have been isolated from other haplogroups, due to lack

Received 08.11.2021; Received in revised form 19.11.2021; Accepted 25.11.2021



OZTURK AND ALTAY: QUERCUS COCCIFERA IN THE MEDITERRANEAN BASIN

Species

® Q alnfola

® Q auchen

® Q coccitera

® Q bex 0 250 500 1,000 1.500 2,000 W
B R SS— lometers o

Figure 1. Map showing the distribution of chlorotypes among Mediterranean evergreen oak species:
WAHEA (bold lines), Euro-Med (thin lines), Cerris-llex (dashed lines). Question marks indicate
unsampled populations (Modified from Simeone et al. [2016]).

of barriers to the east at the time of divergence, and
probably has its origins back to a hybridization event
with extinct genera of the family Fagaceae in Europe
before Miocene [Simeone et al., 2016].

A study on the allozyme variation at seven
polymorphic loci in individuals from 24 populations
has revealed that populations assigned to Q. calliprinos
Webb. (including Q. aucheri and Q. coccifera) from
the areal of "Cerris-llex" and "WAHEA" are clustered
together with a much higher genetic variation as
compared to that of "Euro-Med" area [Toumi, Lumaret,
2010]. The phylogenetic network (Neighbor-Net splits
graph) based on ITS2 + plastid DNA (trnH-psbA +
matK) dataset by M.C. Simeone et al. [2013] further
suggests a separation between the east and the west.

Many "WAHEA" species exist along the Himalayas,
and it is likely that the species of this haplogroup
arrived in the Mediterranean basin through the so-called
Himalayan corridor [Gliner, Denk, 2012].

The factor which reinforces the hybridization in
the oaks is the reduction of mate recognition due to
environmental stress [Williams et al., 2001]. Therefore,
the Mediterranean climate zone can be addressed for a
high potential of hybridization. In Quercus Group llex,
hybrids and different levels of genetic introgression
among morphologically pure individuals were
molecularly documented in Q. ilex/Q. coccifera and, to
a lesser rate, in Q. coccifera/Q. alnifolia [Neophytou et

al., 2007, 2011; Simeone et al., 2016].

It seems that, especially in the east of the range,
characterization and identification of Mediterranean
evergreen oak species of Group Ilex still remains a
phylogenetic puzzle [Michaud et al., 1992]. Keeping
in view a low mutation rate in the chloroplast genome
[Provan et al., 1999], unlike the genetically more or less
homogeneous high latitude lineages [Simeone et al.,
2016], the exceptionally high genetic diversity found in
this group suggests the ancient and continuous presence
of the species in the distribution area [Jimenez et al.,
2004].

The modern kermes oak species complex is indeed
a descendant of an ancient lineage which colonized
the Mediterranean area long before the contemporary
Mediterranean climates were formed. The fossil forms
of ilex-coccifera type date back to the Oligocene in
several localities in southern Europe and Anatolia
[Palamarev, 1989; Kvacek, Walther, 1989]. Miocene
fossil records imply a preadaptation towards xerophytic
morphology [Denk et al., 2014; Velitzelos et al., 2014],
although mesic conditions were dominant to some
extent at the time, it seems that the species of Group
Ilex became adapted in situ to the climatic changes.

The most widespread species of the Group Ilex,
0. coccifera occurs across the entire Mediterranean
region, distributed from 45°30" N in the Peninsula of
Istria to 31°00" N in the Negev (Israel) and from 9°30’
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E in Cascais (Portugal) to 37°00" E on the Mountains of
Alaouites [Tsiourlis et al., 2009]; dominating the low
and high Mediterranean shrub formations across its
range, predominantly on limestone substrates [Tsiourlis
et al., 2009].

In the Levant, traditionally Q. coccifera is named Q.
calliprinos (Palestine oak), based on the morphological
characters. Considering the high morphoplasticity
within Q. coccifera s.1., there is not a consensus among
authors whether to classify Eastern Mediterranean
taxon as a distinct species [Blondel, Aronson, 1999] or
a subspecies [Tutin et al., 1993, 2010] or morphotype
[Toumi, Lumaret, 2010) and the plain synonym of the
former [Christensen, 1997; Govaerts, Frodin, 1998;
Camarda, 2003]. According to M. Zohary [1961];
though not strictly exclusive; the gross morphological
differences between the two species are evident.
According to S. Pignatti [1982], key characters to
identify Q. calliprinos from Q. coccifera are the arborial
habit, yellowish young twigs persisting until the second
year with stellate-pubescent hairs and tomentose female
catkins. Based on these morphological traits, at least 23
varieties of Q. calliprinos are described mainly from
South Anatolia and the Levant.

The geographic distribution of the two entities is not
clear [Paffetti et al., 2001]. A. Camus [1936-1938] has
indicated that the western Mediterranean basin is the
distribution range for Q. coccifera and the eastern zone
for Q. calliprinos. Although there is evidence on the Q.
coccifera populations in the Central Taurus Mountains,
in the proximity of the Levant, are genetically distinct
from the rest [Aykut et al., 2013], the presence of Q.
calliprinos in Turkey is not accepted. Both species are
reported to exist in Albania [Mullaj et al., 2010], in
Crete [Barbéro, Quézel, 1980], and in Greece [Knapp,
1965], while in Cyprus it is recorded as a subspecies
of the Kermes oak [Hand, 2006]. As distinct species Q.
calliprinos is reported from Corsica, Sicily, Sardinia,
and Apulia in mainland Italy [Mossa, 1990; Ottonello
et al., 1991; Mossa et al., 1998; La Mantia, Gianguzzi,
1999a, b], based on the morphological and anatomico-
micrometrical studies of leaf samples, but this view is
not accepted by several authors who in general claim
that Q. calliprinos and other similar taxa are synonyms
of Q. coccifera [Camarda, Valsecchi, 1982; Camarda,
2003].

Q. calliprinos is recognized as a recurrent species
in anthropogenically affected areas after abandonment,
however, the palynological research in Israel has shown
that it has been the dominant forest and maquis tree
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since Wiirm and throughout Holocene [Frumkin et
al., 1999; Kadosh et al., 2004; Schwab et al., 2004,
Quezel, 2005]. There is evidence of a lack of benefit
from the disappearance of deciduous oaks [Van Zeist
et al., 2009]. This oak species survived the episodes
of climatic fluctuations during the early Holocene and
afterwards the large-scale land transformation due to
agropastoral overexploitation in the Levant [Zohary,
1960, 1961, 1962, 1973; Nave, 1985].

Q. calliprinos is the dominating species among
30 trees of the maquis of Israel, accounting for 80-90
percent of the tree coverage [Zohary, 1973]. Although
generally found in a multistemmed shrubby form in
this vegetation and attaining 1-2 (up to 4-5) m height,
it can grow up to 10-15 m in woodlands unaffected by
humans [Nahal, 1962]. Forests of Q. coccifera with a
height of about 15 m, in certain locations as in Crete,
can also be encountered [Kypriotakis et al., 1996]. Q.
calliprinos is found either as pure stand or as a mixed
community together with Pistacia palaestina Boiss.,
especially in upper Galilee, Mt. Carmel and Judean
mountains [Liphschitz et al., 1987], on a variety of soil
types which are the weathering products of calcareous,
dolomitic, basaltic, and sandy bedrock formations, and
on alluvial plains [Dan, Raz, 1970]. The companions of
Q. calliprinos vary on the bais of edaphic and climatic
conditions [Danin, 1992]. Q. coccifera is generally
accepted as a secondary climax species as a replacement
of Pinus brutia Ten. in Turkey and adjacent countries
[Barbero et al., 1976]. Whether Q. calliprinos is climax
Mediterranean tree, instead of P. halepensis Mill. or Q.
ithaburensis Decne. is questionable in Israel. However,
there are several areas where it was replaced with either
of the two during the modern age or prior to it.

Oaks under overgrazing, overexploitation and
wildfires. These conditions alter the physiognomy and
composition of natural vegetation in the Mediterranean.
These come to the forfront as main factors responsible
for the regional predominance of this species [Tsiourlis
et al., 2009]. The multistemmed look, sclerophyllous
and shrubby habit attract less human attention. As
such, frugality, resprouting ability enable coppicing
and overgrazing. The rapid post-fire regeneration lies
behind the recovery success of Q. calliprinos and Q.
coccifera [Barbero et al., 1990; Tsiourlis et al., 2009].
Q. coccifera follows a slow-growth strategy in general,
which enables replacing the initially dominant fast-
growing species through succession [Paraskevopoulos
et al., 1994]. In a study on grazing effects on different
magquis trees [Tavsanoglu, Coskun, 2009], Q. coccifera
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has been found to have the least grazing index values,
explained by its vertical growth strategy to avoid grazers
[Perevolotsky and Haimov, 1992].

Evergreen and deciduous broad-leaved forests
represent the late-successional plant communities in
large parts of the Mediterranean however, millennia
of traditional land use have shaped the mosaic-like
landscapes which are characterized by very high
structural and floristic diversity, in particular in the
herbaceous and shrubby vegetation [Naveh, 1998].
The natural arboreal vegetation was almost completely
destroyed [Zohary, 1960; Liphschitz, Biger, 1990;
Westphal et al., 2009]. The so-called natural forests left
behind are the changed forests, often corresponding
to the different stages of regressive succession of the
original forest [Simeone et al., 2016].

In recent decades, dramatic land use changes can
be observed in the Mediterranean region with the
abandonment of traditional agrosilvopastoral practices
in the northern part, and the intensification of land
use with modern agriculture and urbanization in the
southern part. After cessation of traditional land use,
shrub lands can develop in dense sclerophyllous oak
forests, as observed in the northwestern Mediterranean
region [Etienne et al., 1998; Quézel, Médail, 2003;
Westphal et al., 2009].

Mediterranean sclerophyllous oak forests as a part
of the mosaic-like landscape are of great significance
for nature conservation because they provide wide
range of ecosystem functions and services such as;
protection of a high overall biological diversity, a low
invasibility by exotic species, and the maintenance of
soil and water resources [Dufour-Dror, 2005; Buse et
al., 2008; Timm et al., 2009]. Natural succession turns
this landscape into closed, dense and shady woody
vegetation in the absence of human interference. In
view of this active management is proposed to prevent
tree closure and consequent loss in biodiversity
[Perevolotsky, 2005; Agra, Ne’eman, 2011]. With the
beginning of agriculture in the Near East about 11.000
years ago, abiotic interferences have been the traditional
exploitation techniques of the natural woody vegetation,
greatly affecting plants and the landscape [Naveh, 1990;
Naveh, Carmel, 2004].

Many investigators hold the opinion that the
Mediterranean vegetation has come into being through
a process of regeneration and degeneration [Polunin,
Huxley, 1967]. Originally, the climax communities
in the Mediterranean basin are mainly formed by
evergreen Quercus and Pinus L. species and this is
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accepted as a climatic climax. Many extant elements
of this vegetation were present by the end of the last
glacial age, unaffected by the glacial cycles as the
glaciers did not extend down below 2700 m in the
region, including even some members like Ceratonia
L., Vitis L., Myrtus L., Nerium L., Platanus L., Olea
L., Pistacia L. which are known as the actual survivors
from the Tertiary Period [Quezel, 1985], together with
the boreal newcomers which established themselves in
the small enclaves maintaining humid, cool conditions
and served as refugia for them. If not subjected to abiotic
interference, a climatic climax can remain stable for a
long time, which is not the case in the basin being home
to great civilizations. Considering the changes seen
in the climate and socio-economy through the history
of Mediterranean part of Turkey and the Near East
in general, it is clear that the original vegetation has
been subjected to many interferences which initiated
a series of successional stages towards the climax.
Phyrgana and maquis, occupy mid-position in this
chain [Ozturk et al., 1983]. Thanks to the rapid recovery
ability, this vegetation type has persisted in many areas
safeguarding what has been left around. Interestingly,
this ‘mid-position’ stage has higher biodiversity than
surrounding areas and without any human interference,
it transforms into a shady scrub with poor biodiversity
value [Perevolotsky, 2005].

An explanation of the distribution of oak species
at a regional scale is possible and for this purpose, the
most important parameter is the climate. However, the
regeneration of Quercus species depends on the degree
of human impact to a greater extent in addition to the
climatic factors [Nakao et al., 2010], as many temperate
oak species have acquired their present status due to their
post-fire advances. Fire is a reality of the "Mediterranean
type Ecosytems". In the Mediterranean Basin, there is
evidence of frequent wildfires during later Quaternary
[Carrion et al., 2003], different adaptations to wildfires
are encountered among Mediterranean plants from
various phylogenetic groups indicating deeper roots of
fire adaptation [Pausas, Verdd, 2005]. The resprouting
ability is the most common adaptation to forest fires
among the Mediterranean shrubs and grasses. According
to a study in Greece, there is no significant difference
between the effect of summer and spring fires on the
resprouting ability of Q. coccifera [Konstantinidis et
al., 2005] however, there is evidence of a decrease in
the productivity under higher fire frequencies [Delitti
et al., 2005], which provide highest herbaceous plant
species richness, and no difference on fertility loss has
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been recorded [Ferran et al., 2005].

Role of drought and heat stress. Seasonality of aridity
and wet seasons influence the water availability of
plants [Ozturk et al., 2010a]. Combination of abiotic and
anthropogenic stress factors multiply the influence of
water scarcity. The major environmental factor limiting
photosynthesis and plant growth is water scarcity,
which induces morphological and ecophysiological
changes affecting plant growth, survival, distribution
and abundance [Sakcali, Ozturk, 2004; Sakcali et al.,
2008; Ozturk et al., 2010a]. Various morphological
and physiological adaptations are observed in the
Mediterranean sclerophyllous plants with a high water
use efficiency under frequent drought stress to cope
with.

As regards to the Mediterranean climate seasonality
conditions, plant life is strongly influenced by drought
[Pereira, Chaves, 1995]. The physiological and
phenological responses in plant taxa are probably
associated with predicted water stress in the basin, but
different plant taxa can develop different responses
towards the changes in the climate [Penuelas et al.,
2001; Houghton et al., 2001; Ozturk et al., 2010a]. In
a study by Ozturk et al. [2010a], net photosynthesis
and transpiration in Q. coccifera communities from
two sites, one burnt and healthy, were studied. In the
degraded site a higher net daily photosynthesis has been
recorded as compared to the healthy site. This can be
attributed to the lack of competition as similar findings
were obtained from Q. ilex by Fleck et al. [1998]. To
a lesser extent, the same difference can be seen in
transpiration rates. With regard to the seasonality, water
availability takes over, as observed by higher rates in
rainy September. It can be said that human interference
and precipitation regime are equally effective on this
arid-adapted plant. An opposite trend can be seen in
Q. calliprinos [Karam et al., 2011], regarding net daily
photosynthesis and transpiration rates, which possibly
means that at least the studied population is more
susceptible to human interference.

There will be changes in plant growth following the
consistent global climate change. The alterations in the
annual temperature and rainfall patterns is important
in determining if local species will benefit from the
increased photosynthesis and water use efficiency
[Ozturk et al., 2010a]. The higher temperature together
with reduced availability of water combined together
will enhance several stressing factors very difficult to
overcome. Any variability in the climate at the local
level can cause dramatic differences in photosynthesis
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among populations within short distances. In view of
this, sustainable use and conservation of water resources
need to be planned from now in the Mediterranean.
The competitive relationship among the Mediterranean
scrubland species may change with dry and warm
conditions [Ozturk et al., 2010a]. Annual productivity
of shrubs in the Mediterranean may decrease under
future drier conditions. However, the magnitude of
such decreases will be species-specific. We come across
exploration of larger soil volumes by the evergreen oaks.
They use the competition free water stored in the soil.
The plantations with closed canopy are less sensitive to
moderate droughts, more vulnerable to severe droughts
and Q. coccifera is a drought-resistant species [Ozturk
etal., 2010a].

The future warming effects will significantly
increase leaf heat stress, limit the growth and survival
of plants. The reason being severe restrictions on
photosynthesis which will affect the physiological
activity of the plant life in the Mediterranean [Ozturk
et al., 2010a]. In many plant taxa in this region U.
Vardar and A.M. Ozturk [1972], K.H. Sheikh [1976]
and J.D. Tenhunen et al. [1985] have reported midday
stomatal closure as a feature of these species, allowing
them to limit water loss particularly at the time of high
atmospheric demands when these are maximum during
the course of the day. Another effect is expected from
the global change which will vary with the regions.
It will depend on the pre-existing climatic conditions
and the species adaptation potential [Niinemets et al.,
2009]. For the characterization of water stress intensity
duration in different species seasonal gradients interfer.
The recently highlighted importance of decrease in
photosynthesis regulation during water stress, this work
will attract more attention under natural conditions. A
correlation between photosynthesis and transpiration
variation, called also water use efficiency, WUE, gives
us an indication of the degree of adaptation of each
species to the environmental condition [Ozturk et al.,
2010a].

In addition to these information, a number of
physiological adaptations enabling to thrive in dry
environment and cope with unfavorable soil conditions
have been described. Investigation into the annual
rhythm of cambial activity of Q. calliprinos showed
that it may be active throughout the entire year, thus
indicating a better adaptation to the Mediterranean
climate [Ephrat, 1971]. The stored energy reserves in
the roots supports the regenerative capacity [ Tsiourlis et
al., 2009] supplies of water and the extensive and deeply
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penetrating roots provide nutrients and water theriby
allowing during the summer drought these plants to
extract water from the sources inaccessible to other
species. We find a high transpiration level for this period
necessary to develop its young leaves, giving another
competitive advantage [Konstantinidis et al., 2005;
Tsiourlis et al., 2009]. In response to a lesser amount of
precipitation, the direct response in Quercus coccifera
is the reduction of water transport capacity. This takes
place via reduction of vessel diameter without changing
the amount of xylem tissue or foliage [Villar-Salvador
et al., 1997]. Changes regarding photosynthetic electron
transport rates were found to be lower than Q. suber
in Q. coccifera under severe drought stress conditions,
as an adaptation to xeric conditions, decreasing ETR
photo-inactivating PSII centers (evidenced by their
low predawn Fv/Fm ratios at high water stress, largely
due to Fm quenching) [Peguero-Pina et al., 2009]. The
species shows extremely high resistance to drought-
induced xylem cavitation [Vilagrosa, 2002].
Evaluation in terms of Climate Models. The climate of
the Mediterranean rim, determined by mainly macro-
and meso- climatic factors, is characterized by dry-hot
summers and rainy mild winters [Ozturk et al., 2008,
2010a]. Summer is always the driest season, rainy days
extend from November to April in general. The mean
annual rainfall is the crucial difference between the
Mediterranean and adjacent arid climate zones. It is
rather difficult to put forth precipitation extremes of this
region, however, these could be accepted as those with
mean annual precipitation ranging from 275-350 mm
for day and 900 mm for the rainy period. The frost is not
rare being met with all over this region, but is not strong
enough. The mean annual temperature for the winters
lies between 3-10°C and for the summers between 21-
30°C [Ozturk et al., 1983].

The climatic history of the region may be a key to
understanding the present situation of Q. coccifera s.1.,
and the different bioclimatic responses to be expected
under climatic changes. There have been substantial
drops in temperatures in the West Mediterranean during
the last ice age. The exceptions to this are the coastal
areas of southern Spain and North Africa [Elenga et al.,
2000], where Q. coccifera persisted locally. The lack
of geographical genetic structure and relatively low
genetic diversity in the area implies the presence of
recent range expansions from refugial pockets [Lopez
de Heredia et al., 2007a, b; Toumi, Lumaret, 2010]. On
the contrary, Eastern Mediterranean oaks appear to have
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survived the Ice Age continuously at least in the Levant
[Schiebel, 2013].

Also the present day climatic adaptations of the
western and eastern groups of Q. coccifera s.l. differ
greatly [Quezel, Me’dail, 2003], as in the western
Mediterranean the distribution is restricted to the coastal
or low attitude humid to subhumid zone with seasonal
aridity, while the area of occurrence extends more interior
and higher parts in Anatolia and the Levant [Zohary,
1962]. As far altitudinal variation in Israel; between
0-200 m; Q. calliprinos can be found in drier parts up to
about 1650-1700 m altitude [Zohary, Feinbrun-Dothan,
1966], climbing up to 1600 m in Lebanon [Abi-Saleh,
1978], being dominant tree at mid-elevations but in
Cyprus up to 1400 m [Hand, 2006]. Q. coccifera can
grow in central Greece at about 1000 m [Greig, 1973],
in Epirus 900 m [Higgs et al., 1967], whereas in Turkey
it reaches up to an altitude of 1500 m [Ozel et al., 2012].
The study on the oaks from Lebanon dealing with
the abiotic factors affecting their distribution shows;
where Q. calliprinos type locality is situated; it can
be found in the meso-and supra-mediterranean steppe,
among the thermo-, meso- and supra-Mediterranean
belts according to Emberger classification [Stephan et
al., 2016]. Along with Q. ithaburensis, the species is
positively affected by maximal temperature averages of
the hottest month, differing from it by its wider range
towards interior and more elevated areas, and the two
species are not significantly affected by rainfall, while
it is the only oak to thrive in mid-elevations due to its
morphoplasticity. Q. calliprinos exist in all bioclimatic
zones except the ones with very cold and cold winters.
The absolute winter temperature limit for Q. coccifera
is -27°C [McMillan, 2012]. A study carried out in
Turkey on species response curves of oak species
along climatic gradients by Ughurlu and Oldeland
[2012] has revealed the precipitation seasonality as the
most important climatic gradient for Q. coccifera. In
Portugal, Q. coccifera cannot withstand wet summers
of the coastal strip and cold winters of the interior
of the northern half of the country [Varela, 2001]. In
Italy, according to climate maps [Constantini et al.,
2013], it can be seen that the current distribution of Q.
coccifera/Q. calliprinos in mainland Italy, Sardinia and
Sicily can be defined by annual rainfall, aridity index,
but not precipitation seasonality. On the other hand, the
distribution agrees with other western Mediterranean
coastal distribution patterns.

A study on some Mexican oaks regarding their
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potential distributional changes under severe and
conservative climate-change scenarios for 2050 has
been published which regionalizes the HadCM2 model
of climate change [Gomez-Mendoza, Arriaga, 2007],
shows how drastic the effects could be. According to
the study, the current ranges of individual oak species
in Mexico will be decreased by 7-48 %, to the level that
necessitates seeking ways of ex-situ conservation.
Unfortunately, all future scenarios for the entire
Mediterranean Basin, indicate a rise in average
temperature and significant drops of annual rainfall.
Some scenarios announce more extreme precipitation
events [Lenderink, Van Meijgaard, 2008]. As a
consequence of a moribund combination of lesser
amounts of precipitation except for winters and
substantial summer temperature rise estimates, one of
the expected immediate results of climate change is an
increase in the wildfires across the Mediterranean rim.
A projection made for Sardinia, Apulia, Croatia and
Spain [Dubrovsky et al., 2012], based on 17 GCM-
based climate change scenarios, presents (Fire Weather
Index) simulations for 2050. They have used M&Rfi
weather generator which indicates increased wildfire
risk. In most of the stations studied the expectations
are 20-50 % increase in the frequency of occurrence of
FWI>FWI* days. An average annual number of forest
fires all through the Mediterranean basin currently is
close to 50000, 2 times the 1970s [Ozturk et al., 2010b].

CONCLUSIONS
Currently, one of the greatest challenges to humanity
is climate change. It is among the great international
concerns. Among a large percentage of humans it is a
major emerging problem but according to them global
climate change is simply global warming, but this
change is an integrated system of several atmospheric
phenomena and their products [Ozturk et al., 2010c].
Our earth is becoming hotter and major source is
greenhouse gas emissions, a highly important problem
ever known to Earth’s biodiversity and ecosystems
[Ozturk et al., 2010c]. Any change in the environmental
niche of a species is expected to affect whole ecosystems,
habitats and this change will alter their compositions.
Keeping this in view, one of important current topics
is to predict temperature rise effects on individual plant
taxa. Another factor adding to the current global climate
change is agriculture which through greenhouse gas
emissions is proving harmful. Its contribution is said to
lie around 10 and 12 % of the global average. The high
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deforestation rate also adds to this [Ozturk et al., 2010c].
How exactly the physical processes mediating between
greenhouse gases emissions and changes in earths
climate is still not clear. The question is these processes
are not easy to reverse and may even be irreversible. In
the long run and longer we wait the risks will increase
and catastrophic effects are possible. Therefore, we
have to increase the efforts to mitigate climate change.
These will be an insurance against these growing risks.
Moreover, larger and more immediate negative impacts
should be expected following the climate change. It
should be organized within the context of sustainable
development, which will be the key to achieving a
global agreement representing the interests of humanity
on mother Earth [Ahmad, 2008; Ozturk et al., 2010c].

In general 2.7 global ha (gha) has been estimated as
the average ecological footprint of one human which
stresses that we as humans will need two planets to
maintain its level of consumption. Latest investigations
have revealed during the coming few decades a
devastating impact on the wild relatives of important
crops can be expected following climate change. A
major percentage of our plant taxa are under threat and
60 % of high altitude species may vanish during the
next 100 years [Ozturk et al., 2010c].

We as humans are on the sharp edge of an
environmental crisis, not experienced earlier. We believe
in that all around us is for us, simply a crisis of mind and
spirit. The habitat destruction will increase with increase
in our population and loss of species in following years
is expected to be around 20 to 50 thousand species
each year [Zedan, 2002; IUCN, 2006]. This problem
is gradually attracting public awareness. We see that
education and conservation related to the biodiversity
are gaining much attention and importance. We must
start environmental education at home stressing the fact
that an answer to all these questions lies in sustainable
development. The humans have to meet their needs of
the present without compromising the ability of future
generations to meet their own needs [Ozturk, 1985;
Ozturk et al., 2010c].
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Araliq donizi hovzasinds iqlim dayisikliyi
ssenarilori kontekstinds Quercus coccifera (= Q.
Calliprinos) rolu

Munir Oztiirk
Otraf Miihitin Tadgiqatlart va Botanika Moarkozi, Ege Universiteti, Izmir,

Tiirkiya
Volkan Altay
Hatay Mustafa Kamal Universiteti, Biologiya Fakiiltasi, Hatay, Tiirkiya

Hazirki kermes palid cinsi kompleksi godim noslin
nlimayondosidir. O, Araliq donizi orazisindo miiasir
Araliq donizi iglimi formalasmazdan ¢ox ©nco
moskunlagmisdir. Ilex qrupunun on ¢ox yayilmis novii
olan Quercus coccifera (= Q. calliprinos) biitiin Araliq
donizi bolgosindo rast golinir. Bu bdlgonin iglimi Q.
coccifera ndoviiniin indiki voziyyatini basa diismok {i¢iin
asas ola bilor. Qorbi vo sorqi Q. coccifera qruplarinin
miasir iglim soraitino uygunlasmalar1 ¢ox forqlidir,
belo ki, Araliq donizinin gorbinds yayilma sahil zonasi,
asag1 riitubot vo yaxud movsiimii quraqliq vo subriitubot
zonasi ilo mohdudlagir. Biitiin Araliq donizi hdvzosi
tglin golocok miimkiin ssenarilor orta temperaturun
artmasina vo illik yagintilarin ohomiyyotli dorocodo
azalmasina isaro edir ki, bu da bu nov tigiin problemlor
yarada bilor.

Acar sozlor: adaptasiya, iqlim doayisikliyi, yayilma,
bioloji miixtaliflik, kermes palidi

Poasn Quercus coccifera (= Q. calliprinos) B cBete cue-
HapueB M3MeHeHHUsi kiauMata B CpemmzeMHOMOpcC-
KOM Dacceiine

Mynup O3TIOpK
Lenmp sKon02UYECKUX UCCTIEO08AHULL U OOMAHUKU, DeelUCKUll YHU8epcumem,
Hszmup, Typyus

Boaxan Anrai
Vnusepcumem Xamaii Mycmagpa Kemanv, buonocuueckuii ¢axynvmem,
Xamai, Typxu

Bun ny6 kepmecoBblif SIBISETCS MMOTOMKOM JpeBHEH
muand. OH konmoHu3upoBan CpeauzeMHOMOphe 3a0I1-
ro JI0 TOTo, Kak cTaji npeobiajan COBpeMEHHBIH cpe-
JTU3eMHOMOPCKHN KiuMar. CaMblil paciipoCTpaHeHHbIN
By rpymisl llex - Quercus coccifera (= Q. calliprinos),
BcTpedyaercsd Bo BceM Cpenn3eMHOMOpPCKOM PETHOHE.
Knumarngeckas uctopust 3TOro permoHa MOXKET CTaTh
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KJIIOYOM K TIOHMMAaHHWIO HBIHEUIHEro MOJoKeHus Q.
coccifera. CoBpeMeHHbIC KIMMaTU4eCKHe ajanTalyun
3amajiHodl M BOCTOUHOH Tpynm (. coccifera CUIBHO
pasnuyaroTcs, Tak Kak B 3anagHoM Cpenn3eMHOMOpbe
UX pacrlpocTpaHEeHHE OTPaHUYCHO MPUOPEKHON 30HOU
WIA HU3KO-BIXHOW WM CyOTYMHIHOW 30HOH C ce-
30HHOH 3aCylIIMBOCTBIO. Bee Oyaymue crieHapuu Juist
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Bcero Cpenm3eMHOMOpPCKOTo OacceifHa yKa3bIBarOT Ha
MOBBINICHUE CPETHECH TeMIMEpaTypbl W 3HAYUTEIHLHOE
YMEHBIIIEHHE TOM0BOTO KOJIMYECTBA OCAIKOB, YTO MO-
KET CO31aTh MPOOIEMOI Il ATOTO BUJIA.

Knrwouesvle cnosa: adanmayus, usmeHenue Kiumamd,
pacnpocmparenus, buonosuyeckoe pasHoobpaue, 0yo
Kepmecogulll



