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The Peloponnisos, the southernmost part of the Greek mainland, comprises 3,007 autochtho-
nous spermatophytes (species and subspecies), including 4 Greek endemic genera. To compare
biological traits within its flora, 4 main chorological categories were distinguished: widespread
taxa, Greek endemics, range restricted taxa and local endemics. In the total flora, therophytes
(34.8%) predominate, followed by hemicryptophytes (34.3%). A significant drop in the percent-
age of therophytes is noted among range restricted or local endemic taxa, with 11.6% and 1.3%,
respectively. Diaspores are predominately seeds or single-seeded fruits, a trend even more pro-
nounced in the range restricted and local endemic flora. Fleshy fruits are rare, with dry fruits
being the norm in all categories. Annual seed production does not exhibit any significant vari-
ation among the widespread taxa and those having a restricted distribution. A preliminary inves-
tigation of dispersal syndromes showed that within genera specialized to particular dispersal
modes the percentage of endemicity may vary considerably. Most Peloponnesian endemics
inhabit rocky, calcareous habitats and cliffs. Dry, phryganic formations are also rich in
endemics, followed by the grasslands at the lowland or subalpine areas. Ruderal and aquatic
habitats have an insignificant contribution to endemism.
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Introduction

The range size of species and their distribution patterns on earth may vary considerably
(Lamoreux & al. 2006). Endemism, as a term, refers to living organisms that have small
ranges. It is usually a concept of spatial scale: endemic taxa are restricted to a defined geo-
graphic area or habitat (Gaston 2003; Hobohm 2014). Endemism is often associated with
the political boundaries of countries or territories (e.g., islands, mountains) and when used
in such a way, it is geographically defined.

Many endemic vascular plants have small populations and a limited geographical range.
They face increased risk of area and/or population reduction and therefore, are inherently
vulnerable to extinction. Very often, they are the targets of conservation efforts (Gaston
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1998; Trigas & al. 2012; Keppel & al. 2018). Driving forces that shape endemism are cer-
tainly of importance, as they may be used in various models that predict endemism and/or
decide on conservation priorities. Biological traits appear to have a major role in the eco-
logical and evolutionary processes that diversify plant groups (Melendo & al. 2003;
Balmford & Cowling 2006). The comparison of biological traits and ecological character-
istics between local and widespread species could shed light on the driving forces that shape
endemism and contribute to a better understanding of possible threats. This approach may
also facilitate the application of appropriate conservation measures (Murray & al. 2002;
Lavergne & al. 2004; Farnsworth 2007). Despite that acknowledgement,  research on the
plant traits that may contribute to a narrow spatial distribution remains limited (Bevill &
Louda 1999; Casazza & al. 2005; Keppel & al. 2018). Currently, functional traits databases
are emerging as an important tool for ecological studies. They can also be put in use for the
identification of the relationships between plant characteristics and their relevant distribu-
tion patterns (Melendo & al. 2003; Díaz & al. 2016; Tavşanoğlu & Pausas 2018).

The Mediterranean Basin is one of the world’s most important centers for plant diver-
sity, due to its varied bioclimate, habitat heterogeneity and geologic history. Although rep-
resenting only 1.6% of the Earth’s surface, it hosts c. 10% of the world’s higher plants
(Médail & Quezél 1997). Southern and Central Greece has been identified as an important
biodiversity hotspot within the Mediterranean basin (Médail & Quezél 1997, 1999). The
region of Peloponnisos (Pe), at the southernmost part of the Greek mainland, hosts the
highest number of endemic species and subspecies in Greece (Dimopoulos & al. 2013,
2016). Therefore, this region was selected as a model to investigate certain biological
traits, particularly those related to dispersal and/or area occupation, life form and habitats
within groups of different chorological characteristics.  

The targets of this study include: a) the correlation of biological and habitat parameters
within widespread and local plant taxa and b) a preliminary interpretation of our results as
traits that are related to or promote endemism. To achieve the targets, the following steps
have been taken: a) the floristic update of the vascular flora of Peloponnisos and the cir-
cumscription of different chorological groups that enable comparisons; b) the registration
and identification of selected biological parameters that may reveal trait differences
between widespread and local plants; c) the assignment of biological and habitat data to
each species and subspecies.

Materials and methods 

Study area
The study area includes the phytogeographical region of Peloponnisos (Pe) as defined

in Strid & Tan (1997). It comprises Peloponnisos itself, i.e., the southernmost part of the
Greek mainland, and several islands mostly to the east (Saronikos and Argolikos Gulfs
islands) and to the south (Elafonisos, Kithira, Antikithira, Sapienza, Schiza). Two islets to
the east (Velopoula and Falkonera) are remote and not included in the study area. The
Corinth Canal, constructed in 1893, crosses the 6 km land belt that once formed the con-
nection of Peloponnisos with adjacent Sterea Ellas and transformed the region into an arti-
ficial island. With a total surface area of approximately 22,140 km2 (including surrounding
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islands), Peloponnisos is certainly larger than Kriti (8,336 km2) and comparable in size to
Sicily (25,711km2), the largest Mediterranean Island. Its highest elevation on Mt. Taigetos
reaches 2,407 m (Fig. 1). Geologically, Peloponnisos is diverse with limestone, flysch and
various sediment structures being the most important rock types. Annual precipitation
varies from 400 to 1,700 mm, and the mean annual temperature ranges from 18.6°C in the
warmest parts to 7.5°C on the highest peaks (see Trigas & al. 2012).

Flora and chorological categories
A number of literature and herbarium records were used to synthesize the total flora of

Peloponnisos. As basic sources, Dimopoulos & al. (2013, 2016) were used to construct a
floristic matrix that was later enriched by some recent bibliographic references. Important
comments and additions to the flora of Peloponnisos are found in Strid & Tan (2017),
Kalpoutzakis & al. (2019) and several contributions appearing in Phytologia Balcanica
(Vladimirov & al. 2017a, 2017b, 2018a, 2018b, 2019) and Willdenowia (Raab-Straube &
Raus 2017a, 2017b, 2018, 2019a, 2019b) journals. Most of the Greek endemic plants
found in Peloponnisos are included in Tan & Iatrou (2001). Information from recent field
work, particularly in the central parts of Peloponnisos, and the floristic databases main-
tained in ATH (c. 75,000 records) and ATHU (c. 33,000 records) were also used. As current
investigation intends to reveal trends among widespread and local native taxa all records
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Fig. 1. Peloponnisos (red square) covers the southernmost part of the Greek mainland. The highest
peak of the region is on Mt. Taigetos (red dot; 2,407 m) (topographic background from Google Earth,
google.com).



of alien, casuals and cultivated species were excluded from further analyses. Likewise,
pteridophytes were not considered as they present different biological traits compared to
spermatophytes.

We distinguish four main chorological categories: a) widespread taxa, i.e., plants that
are distributed well beyond the political borders of Greece, b) Greek endemic taxa, i.e.,
species or subspecies confined within the political borders of Greece, c) range restricted
taxa, i.e., taxa having an area of occurrence not exceeding a linear distance of 500 km irre-
spective of political borders and d) local endemics, i.e., taxa with a very narrow distribu-
tion, generally not exceeding a 50 km radius. Τhe main matrix records the distribution of
the above chorological categories in the total flora of Peloponnisos, the latter considered
either with or without the surrounding islands.

Traits examined
Life-forms categories: The life-forms are according to the life-form system of

Raunkiaer (1934) with subsequent extensions and amendments by Ellenberg & Mueller-
Dobois (1967). As revealed during the process of our work, the hydrophytes and helo-
phytes categories had a negligible contribution to endemism; therefore, they were both
merged into the aquatic plant category. Life form abbreviations follow Dimopoulos & al.
(2013) and make use of P for Phanerophytes, C for Chamaephytes, H for
Hemicryptophytes, G for (non-aquatic) Geophytes, T for Therophytes and A for Aquatics.
In cases that a taxon presents more than a single life form, the one of the mature plant (or
best developed form) in Peloponnisos has been taken into consideration. If necessary, two
life-forms per taxon were considered in our analyses.

Fruit type, type of diaspore and annual seed production: Fruits were classified as dry or
fleshy, depending on whether a succulent layer of miscellaneous origin covers the
seed/seed aggregate when ripe, or not. Fruits with a succulent hypanthium are considered
fleshy. In the case of gymnosperms (no fruit present) the hard female cones of Pinus, Abies
and Cupressus are considered dry, while the female cones of Taxus, Juniperus and Ephedra
are considered fleshy. The diaspore may be a seed (or single seeded fruit such as an achene
or a caryopsis) or a fruit (single or aggregated). Annual seed production refers to the aver-
age seed production per individual plant, per year (Tavşanoğlu & Pausas 2018). This can
be estimated by knowing the number of ovaries per flower and the average number of
flowers per plant, i.e., ignoring pollination or reproductive success. Four categories are
recognized: no production (particularly in cases of vegetative propagation), few seeds (≤
50), several seeds (50-500) and many seeds (> 500). For some taxa with a difficult estima-
tion of annual seed production their herbarium specimens were consulted and in rare cases,
some taxa were assigned to two categories and subject to separate analyses. 

Pollination and dispersal modes: Pollination systems may be one or more for any given
species. Following Faegri & Pijl (2016), taxa have been assigned to 4 main categories, i.e.,
anemogamous, entomogamous, autogamous or hydrogamous. For many plant taxa of
Peloponnisos detailed knowledge on pollination syndromes is lacking. Flower morphology
and the general instructions provided by Stebbins (1970) have been used to deduce main
pollination syndrome.

Individual dispersal syndromes are those recognized by Tavşanoğlu & Pausas (2018)
for the Mediterranean region. Literature records and access to BROT 2.0 (Tavşanoğlu &

40             Mermygkas & al.: Biological traits, habitat preferences and endemism in the ...



Pausas 2018) and SID 7.1 (Royal Botanic Gardens Kew 2020) databases has been used for
information extraction. In several cases, main dispersal mode for each taxon was decided
by examining herbarium specimens in ATH and ATHU. Guidelines provided by Pijl (1982)
and Bonn & al. (2000) were used for the assessment. Nine main dispersal syndromes are
recognized: autochory (G), anemochory (W), hydrochory (H), ballistichory (B), myrmeco-
chory (M), endozoochory (N), epizoochory (E), hoarding by animals (O), and zoochory
(Z) for dispersal mediated by animals in an unknown way. Attributing a main dispersal
mode to the whole Peloponnisos flora (more than 3,000 taxa) left several unresolved cases
that currently do not permit handling of the dataset as a whole. However, pollination and
dispersal modes have been used in particular taxonomic groups to trace tendencies among
endemic and widespread taxa categories.

Habitats: Two different approaches were used: a) habitat preference for each taxon
according to Dimopoulos & al. (2013). The categories have as follows: freshwater aquatic
habitats (A); cliffs, rock faces and walls (C); temperate and Mediterranean grasslands (G);
above treeline vegetation on high mountains (H); marine and coastal habitats influenced
by salt (M); xeric Mediterranean phrygana and grasslands (P); agricultural and ruderal
habitats (R); woodland and scrub (W). When a taxon is found in more than one habitats,
different analyses took into consideration its predominant habitat, or its more than one
recorded habitats. b) Habitat preference according to the European EUNIS habitat types at
various levels (downloaded from: https://www.eea.europa.eu/data-and-maps/data/eunis-
habitat-classification). In this latter approach important information had to be retrieved
from the literature and also, from specimen labels maintained in ATH and ATHU herbaria
and databases. Still, some gaps in knowledge do not permit a direct analysis of the whole
set of results, at present.

Results

Peloponnisos comprises 3,007 autochthonous spermatophyte taxa (species and sub-
species, see Electronic Supplementary file 1), which constitute almost half of the Greek
flora. This number does not include aliens or cultivated plants escaped from man-made
habitats and pteridophytes that differ from spermatophytes in important biological aspects.
We recorded 475 taxa as Greek endemics, including 4 Greek endemic genera:
Hymenonema (see Liveri & al. 2018), Laserocarpum (Spalik & al. 2019),
Thamnosciadium and Phitosia (Fig. 2).  The latter, Phitosia, is the only genus exclusively
endemic to Peloponnisos and distributed on two mountains to the south: Taigetos and
Parnonas (Kamari & al. 2010). The number of range restricted taxa present in the flora of
Peloponnisos is 518, higher by 43 taxa from the number of Greek endemics. The number
of local endemics is also notable: 77 taxa have a very narrow distribution that does not
exceed a linear distance of c. 50 km.

The richest families in Greek endemic, range restricted, and local endemic taxa of the
Peloponnesian flora are somewhat irregularly distributed among the total flora. In decreas-
ing order, high numbers are found in Asteraceae (83, 92 and 14 taxa, respectively),
Caryophyllaceae (55, 62, 6), Lamiaceae (39, 42, 6), Brassicaceae (23, 26, 3) and
Rubiaceae (22, 23, 3). Asteraceae and Caryophyllaceae have the highest number of taxa
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in all categories and are among the most species-rich families of the Greek flora. Poaceae,
the second richest family of the Greek flora, presents rather low numbers of Greek endem-
ic, range restricted and local endemic taxa (11, 13, 1, respectively). 

An analysis of the life form categories reveals some noteworthy results (Fig. 3). In the
widespread flora, the therophyte category predominates with 989 taxa being annuals or
chiefly annuals (39.7%), followed by the hemicryptophytes (31.4%, 781 taxa) and the geo-
phytes (13.1 %, 326 taxa). The lowermost percentage (1.7%) is attributed to the aquatic
plants, with 42 taxa. In the endemic and range restricted categories, the percentages change
remarkably, compared to the widespread taxa. Here, the percentage of therophytes drops
to 10.8% (for the range restricted category) and the percentage of hemicryptophytes rises
to 54.6%. Geophytes remain, correspondingly, almost unaltered (14.5% in the range
restricted category). The chamaephyte percentage increases by 3 times (18.4%) and the
aquatic plants nullify. Changes become even more dramatic among the local endemics
with only one therophyte (1.3%), 46 hemicryptophytes (59.8%), 18 chamaephytes (23.4%)
and 10 geophytes (13.0%). Two taxa are phanerophytes (2.6%). 
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Fig. 2. Three endemic genera in the flora of Peloponnisos: A, Hymenonema with H. laconicum Boiss.
& Heldr.; B, Thamnosciadium with Th. junceum (Sm.) Hartvig, monotypic; C, Phitosia with Ph. cro-
cifolia (Boiss. & Heldr.) Kamari & Greuter, monotypic. 



The fruit type is an important character and may affect dispersal modes and distances.
In the flora of Peloponnisos, the fleshy fruit type is rare, accounting for 6.2% among the
widespread taxa, 1.3% among the Greek endemics and 1.2% among the range restricted
taxa. Within local endemics, the percentage is remarkably similar to that of the Greek
endemics and the range restricted taxa, and remains stable to 1.3%. As a consequence of
the above, the dry fruit types are widespread in all life form categories and certainly dom-
inant within the endemic, range restricted and local endemic categories.

The diaspore categories were examined somewhat complementary to the fruit type and the
number of annual seed production. The two categories, i.e., a seed or a dry/monospermous fruit
vs. a single or an aggregate fruit (polyspermous, as a rule) were evaluated in all chorological
categories. The seed characterizes 1671 taxa of the widespread flora (67.6%) and the fruit 802
(32.4%). These percentages shift towards the seed category in the Greek endemic (83.5%),
range restricted (84.9%), and local endemic (84.4%) chorological groups (Fig. 4). That means
that the seed diaspore is approximately 5 times more common than the fruit among the choro-
logically restricted taxa vs. 2 times more common than the fruit among the widespread taxa.
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Fig. 3. Percentage of life form groups in each of the four chorological categories of the Peloponnisos

flora. The abbreviations mean aquatic plants (A), chamaephytes (C), geophytes (G), hemicrypto-

phytes (H), phanerophytes (P), and therophytes (T). Therophytes predominate in the widespread taxa

(39.7%) but their percentage diminishes in the Greek endemic (11.6%), range restricted (10.8%), and

especially local endemic (1.3%) categories, where the dominant life form are the hemicryptophytes

(52.7%, 54.5% and 59.7% respectively).



Annual seed production was evaluated for practically all the taxa of Peloponnisos, yet
we are aware that this parameter may, at least partly, be influenced by climate oscillations,
soil fertility and plant development, during any period of years. Our estimations show that
annual seed production percentages do not vary much among the widespread and the
restricted taxa. The widespread taxa produce few (16.0%), a medium quantity (65.9%) and
many (18.1%) seeds. Within the taxa of limited distribution the percentages are 18.0%-
24.7% for the few seed category, 59.7%-62.1% for the medium quantity and 15.6%-19.9%
for the many seed category.

Pollination and dispersal modes have been used rather selectively, in a few analyses at
present. Information on plants dispersal modes for the flora of Peloponnisos is scarce and
presumably not always trustworthy. Some preliminary experiments with Biarum sp. (a
geophyte) and Centaurea sonchifolia L. (a hemicryptophyte) in cultivation indicate the
presence of two dispersal modes in each taxon (a dual dispersal pattern, diplochory, e.g.,
autochory and myrmecochory, autochory and hydrochory, see Vander Wall & Longland
(2004). In the case of C. sonchifolia the presence of a fruit appendage (a pappus, indicative
of anemochory) is counteracted by the fruit mass. These heavy fruits present autochory
rather than anemochory but other secondary dispersal mechanisms are also possible (Der
Weduwen & Ruxton 2019). Likewise, we observed autochory and possible myrmecochory
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Fig. 4. The seed is the most common diaspore in the flora of Peloponnisos. The percentage of taxa
developing and releasing a seed-type diaspore is 67.6% among the widespread taxa and between 83.5
to 84.9% in the Greek endemic, range restricted and local endemic categories.



in Biarum. In this latter case, the estimation of seed dispersal distances (see Vittoz &
Engler 2007) as revealed by the emergence of new seedlings over a period of three years
varies from 8 to 190 cm.

In order to correlate chorology with a particular dispersal mode we have selected
myrmecochory in three unrelated genera that possess an elaiosome in their seed (see Gorb
& Gorb 2003): Crocus, Euphorbia and Viola. Numbers of taxa and distribution of choro-
logical categories appear to be random, with Crocus and Viola (but not Euphorbia) com-
prising several Greek or local endemics (Fig. 5).

Habitats in relation to the four chorological categories appear in Fig. 6. Grasslands, rud-
eral habitats and phrygana comprise the highest numbers of widespread taxa in the flora of
Peloponnisos. In the Greek endemic and range restricted categories the cliffs, grasslands
and phrygana habitats harbour most of the endemics, with the ruderal habitats contributing
in lower numbers. Among local endemics, the highest number of taxa is found in cliff habi-
tats, with phrygana and above treeline habitats on mountains contributing with smaller taxa
numbers. Interestingly, aquatic habitats have a zero number of local endemics, while rud-
eral habitats have a small contribution, both among the range restricted and the local
endemics but not among taxa of the widespread category, where their contribution is con-
siderable. Fig. 6 depicts the percentages of habitat contributions to the four chorological
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Fig. 5. The numbers of widespread, Greek endemic, range restricted, and local endemic taxa in three
random entomophilous and myrmecochorous genera of Peloponnisos (Crocus, Euphorbia, Viola)
vary considerably.



categories. Note the shifts of the cliff and rock habitat (small contribution in the wide-

spread, large or very large in the remaining chorological categories) and the aquatic habi-

tat, as indicated above. In contrast, the phrygana and the coastal habitats have a rather sta-

ble contribution in all four groups.    

Discussion and conclusions 

Endemism and the factors that drive particular plant species to exhibit narrow distribu-

tion areas have been studied using various approaches. Environmental factors (e.g., alti-

tude, geological substrate, rainfall, anthropogenic disturbance) have been usually analyzed

to comprehend the ecological behavior and the present-day distribution patterns of endem-

ic plants in the Mediterranean (Casazza & al. 2005; Trigas & al. 2013; Tomović & al. 2014;

Fois & al. 2017). The necessity to understand biological and ecological factors that inter-

fere with the distribution and maintenance of endemic plant taxa is currently even more

pronounced since many of them are threatened and in need of conservation actions.
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Fig. 6. Shifts in habitats appear in this comparative presentation for members of the four chorological

categories. Notice the significant percentage changes in aquatic (A, 0.0% to 14.3%), cliffs and rocks

(C, 5.3% to 40.3%) and ruderal (R, 1.3% to 20.6%) habitats as opposite to the relative stability of the

coastal (M, 6.3% to 9.1%) and phrygana (P, 18.2% to 21.1%) habitats. For the abbreviations see also

under Habitats in Materials and Methods.



The endemic spermatophyte flora of Peloponnisos has been estimated here at three dif-
ferent levels: the Greek endemic flora (border-dependent) accounts for 15.8% of the total,
the range restricted flora (border-independent) accounts for 17.2%, and the very localized
endemic flora for 2.6%. Given the dynamic nature of the alien flora and its dissociation
with endemism, all its Peloponnesian members have been excluded from analyses. An
evaluation and comparison of life form patterns among the three endemic plant categories
versus the widespread flora reveals a significant deviation from the norm: therophytes in
all endemic chorological categories contribute to the life form spectra significantly less
than the expected c. 25-50% found in the Mediterranean region. Local endemics exhibit
the lowermost percentage. Low levels of annual taxa contribution to the endemicity assem-
blage has also been observed in the whole Greek flora (Dimopoulos & al. 2013) and in
other Mediterranean countries as well (Amich & al. 2004; Giménez & al. 2004).
Interpretations of this low percentage take into account the habitat preferences and the
rainfall gradient of habitats where endemic taxa predominate: rocky environments and
cliffs present a low percentage of therophytes but a high number of endemics (Panitsa &
Kontopanou 2017; this study). Presumably, the weak root system of therophytes does not
enable them withstand wind blowdowns and/or reach available water resources under the
extreme conditions prevailing on cliffs (see Georghiou & Delipetrou 2010). An increased
percentage of endemic plants at the above-treeline habitats on high mountains is correlated
with increased precipitation levels and lower selection pressures to adopt an annual life
form. In the south of Spain, therophytes, as opposite to hemicryptophytes, exhibit an
inverse altitudinal distribution pattern: their rate tends to decrease as altitude increases.
They present a clear positive correlation with the thermomediterranean belt and a negative
correlation with the oromediterranean belt (Giménez & al. 2004). An investigation in Israel
points to an optimum between 200 and 500 mm average mean annual rainfall for thero-
phytes (Danin & Orshan 1990). For the same reasons (i.e., rocky habitat specialization,
above treeline areas colonization with high precipitation, robust root system), the percent-
age of hemicryptophytes and chamaephytes among Mediterranean endemic plants is gen-
erally high (see also Vuksanović & al. 2016 for a study in Montenegro).

As a rule, plants of Peloponnisos do not produce fleshy fruits and this is even more pro-
nounced in its endemic flora. Fleshy fruits are correlated to frugivory, i.e., fruit consump-
tion by birds and mammals, which later on act as the major vertebrate seed dispersers in
most terrestrial habitats (endozoochory). The very low percentage of fleshy fruit produc-
tion among the endemic plants of Peloponnisos (1.2-1.3% versus 6.2% among the wide-
spread category) may be an indication of low evolutionary mutualisms between endozoo-
chorous plants and seed dispersers. The frugivorous animals that do exist in Peloponnisos
may contribute in a general, unspecialized manner to fruit dispersal and endemic plants are
less adapted to such a syndrome. This combines well with the main diaspore unit, which
is the seed (or dry monospermous fruit), not the fruit, among the endemic categories.
Furthermore, fleshy fruits are mostly produced in families of woody plants; families that
are primarily herbaceous produce capsular or other kinds of dry fruits (Fleming & Kress
2011). Phanerophytes that exhibit fleshy fruits are rare among each chorological group of
the endemics, with only a few taxa, 2 to 9, belonging to this life form category. Moreover,
it appears that the Mediterranean fruit-bearing plants did not evolve any particular mutu-
alistic behavior to benefit from animal dispersers. According to Herrera (1995), with
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respect to birds, variation in fruiting phenology, fruit shape, nutritional composition of
fruits, and structural fruit characteristics in Mediterranean plants are more closely tied to
phylogeny or to the abiotic environment than to the current disperser/dispersal prerequi-
sites. Such a lack of disperser/dispersal specificity is apparently maintained among the
endemic plants of Peloponnisos.

A comparison of annual seed production did not reveal any noteworthy differences
among widespread taxa and any of the chorologically restricted groups, at the scale level
examined. Number of seeds produced, per plant per year, can perhaps affect population
size, particularly in annual plants that spend considerable time as dormant propagules in
edaphic seedbanks. Seed mass, on the other hand, may have a critical role in dispersal dis-
tances and population expansion. Our collected data on seed mass is preliminary and does
not allow comparison between widespread and local taxa, at present. Nevertheless, exper-
iments by Lavergne & al. (2003) in southern France conducted across 13 pairs of rock
endemic species and widespread congeners failed to show any statistically significant dif-
ference in seed mass between the two groups.

Pollination and particularly dispersal modes have been the most challenging biological
traits we examined in this study. Soon after realizing the low number of studies on disper-
sal traits in Greek plants, we came across a number of parameters we had to assess in the
field and in the laboratory and often combine, in order to decide on dispersal strategies. As
we currently understand and despite maintaining the basic dispersal categories of
Tavşanoğlu & Pausas (2018), things appear to be more complicate in nature. Hintze & al.
(2013) developed the D3, the Dispersal and Diaspore Database (to which we had no
access), to quantify rather than qualify the adaptation to dispersal modes for any given
taxon. Our first approaches using simple morphological characters of seed (shown in Fig.
5) or fruit (anemochory vs. barychory vs. zoochory in Apiaceae, not shown) failed to
reveal differences among widespread and local taxa in their dispersal modes. Still, we feel
that more than one parameters have to be added to simple histograms like the one of Fig.
5, before deciding about their usefulness in revealing traits. For example, the addition of
seed mass would be a critical and decisive character for Fig. 5, in case that data were avail-
able for all the Peloponnesian members of the three genera. Interestingly, Gabrielová & al.
(2013) found differences between Critically Endangered taxa (CR - many highly threat-
ened species are local endemics in Greece) and common species in their mode of dispersal,
in the Czech Republic. According to their results, epizoochory and hydrochory dispersal
modes had a significantly higher proportion, while endozoochory and hemerochory a
lower proportion, in the CR species, when compared to common species.

Finally, different habitats have been analyzed in relation to different chorological cate-
gories and important traits have been observed in this study. Most plants in the endemic
categories grow on cliffs and rocky slopes, ravines and walls. For local endemics, the per-
centage of taxa behaving as cliff dwellers reaches 40.3%. Apart from the shift in life forms,
which is partly correlated with rocky habitats, the endemic taxa clearly prefer habitats with
a higher percentage of bedrock and block cover and grow on significantly steeper slopes
than their widespread congeners. Cliffs and rocky places in the Mediterranean generally
have a lower cover of herbaceous and woody species, a smaller number of coexisting
species, and a significantly lower vegetation canopy height than habitats of widespread
species (Thomson & al. 2005; observations in the western Mediterranean). The cliffs and
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rocks environment is also related to plant competition, which may be less intense in rocky
habitats, and a refugium role, present in many rock systems and cliffs in Greece and the
Mediterranean (e.g., Kypriotakis & Tzanoudakis 2001). Important parameters of the chas-
mophytic Greek flora are presented by Panitsa & Kontopanou (2017). The second impor-
tant habitat, phrygana and xeric land, has an almost similar proportion among widespread
taxa and the three categories of endemic taxa. The third most important habitat, high-
mountain vegetation, is related to the isolation found on the above treeline areas on high
mountains and its contribution is significant in the endemic categories. The way elevation
gradient shapes endemism in Kriti Island, just south of Peloponnisos, is presented by
Trigas & al. (2013).

The most important conclusions of this study focused on biological traits, habitat preferences
and endemism in the flora of Peloponnisos are the following: a) groups of narrow distributed
taxa have different life form spectra compared to widespread taxa or the total flora.
Hemicryptophytes and chamaephytes prevail among endemics, whereas therophytes contribute
with low percentages; b) fleshy fruits are very rare among the endemic categories and con-
tribute to an even lower percentage as plant diaspores, compared to widespread taxa; c) annual
seed production is rather similar, among widespread and narrowly distributed taxa; d) dispersal
modes are complicate and need further study. Several different parameters should be evaluated
and analyzed, before safe conclusions regarding widespread and local taxa are reached; e) habi-
tat shifts are observed among endemics and local endemics, compared to widespread taxa.
More than 40% of the local endemic flora behaves as rock and cliff dwellers, a fact that stresses
the importance of these habitats as conservation targets. 
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