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SUMMARY

The base study concluded that the temporary ponds are different between Mt. Qiti and Mt.
Kallidromo. The ponds are different regarding their geomorphology and hydrology (action
A.2, section 2), their floristic composistion and ecological characteristics of the vegetation,
and the threats and pressures they face. The two common attributes of all the pond in both
mountains are the significant interannual variation in the spatial distribution and abundance
of the plants and the dependence of the spatial distribution of the plants on depth and
duration of the wet ecophase.

The ponds of Mt. Oiti have a more regular alternation of the wet and dry ecophase and the
dry ecophase starts earlier as a whole. The plant communities are mainly the ones of the
traditional Isoétalia order, flowering in late spring or early summer. Their main typical
species are mainly the annuals Lythrum thymifolia, Limosella aquatica, Ranunculus
lateriflorus, Myosurus minimus, and Veronica oetaea. The pond of Louka is the only one that
hosts a late summer flowering perennial species, Mentha pulegium. Grassland species are
restricted to the margins of the ponds, except from the pond of Louka where grassland
species intrude in the entral parts of the pond. The ponds host no aquatic vegetation and
the typical temporary pond communities are succeeded by pioneer nitrophilous vegetation
with Polygonum arenastrum in late summer and autumn. The ponds of Greveno and Livadies
are rarely grazed or tramples by either animals or vehicles. The pond of Alykaina is grazed
more often, but still not heavily. On the contrary the pond of Louka suffers from heavy
grazing and trampling by both animals and vehicles. In conclusion, the temporary pond plant
communities of the ponds of Livadies, Greveno, and Alykaina are at a favourable
conservation status while the pond of Louka is at an inadequate conservation status.

The ponds of Mt. Kallidromo have a more irregular alternation of the wet and dry ecophase,
especially in Mourouzos and Mouriza, and the dry ecophase starts later, especially in
Nevropoli. The temporary pond plant communities are strictly the ones of the traditional
order Nanocyperetalia, flowering in late summer and autumn. Their main typical species are
Verbena supina, Helitropium supinium, Mentha pulegium, and Cyperus fuscus. Wet
grassland, dry grassland and especially nitrophilous species invade the temporary pond
communities and even replace them, especially at the periphery of the pond of Nevropoli
and throughout the ponds of Mourouzos and Mouriza. In Nevropoli aquatic vegetation
develops in spring and is succeeded by the temporary pond and synanthropic communities.
All ponds are heavily grazed and trampled by animals. Trampling by vehicles is more
frequent and extended at Mourouzos and Mouriza. In conclusion, the temporary pond plant
communities of all the ponds of Mt. Kallidromo are at an inadequate conservation status and
especially at Mourouzos and Mouriza they are fragmentary.
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NEPINAHWH

BoOWKO ouuTEpPAOUA TNG HEAETNG €lval OTL UTIAPXOUV ONUOVTLKEG Sladopeg PeTall Twv
ETOXLOKWV ALViwV Tou 6poug Oitn kat tou 6poug KaAAdpouou. OL Stadopég adopouv thv
vewpopdoroyia kal tnv udpoloyia (§pdon A.2, evotnta 2), Th YAwpLdikr Tou olvBeon Kot
TO OLKOAOYLKA XOAPAKTINPLOTIKA TNG PAAOTNONG, KAl TG TILECELS KAl OTELNEG TIOU
avTeTwrilouy. Ta SU0 KOwA XAPOKTNPLOTIKA TwV AlUviwv Kat ota dUo Bouvd eival n
ONUOVTLKNA SLoXpoviKr SLOKUUAVONG TNEG XWPLKAG KATAVOUNG Kal TnG adBoviog twv dutwv
KoBwg KaL n e€ApTNoN TNG XWPLKAG KATAVOUNRG TwV GpuTWV armo to Babog kat tn SLapKeLa TNG
vypnrg ddong.

Ta Atpvia tng Oltng £xouv KAVOVIKOTEPN evaAlayr TNG LYPNGS Kal tng Enpng olkodAaong Kat n
&npnl owkodaon apyxilel yevikd vwpitepa. OL GUTOKOLVOTNTEG QVAKOUV Kupiwg otnv
napadoolokn Takn Isoétalia kat ta dputd avBilouv apyd tnv avolén N vwplig To kahokaipl. Ta
KUpla TuTkA €i6n toug eival ta Lythrum thymifolia, Limosella aquatica, Ranunculus
lateriflorus, Myosurus minimus, and Veronica oetaea. To Alpvio tng AoUKag ival To poOvo
nou ¢hofevel Tn Mentha pulegium, éva ToAuetég eibog mou avOilel apyd to kohokaipl Kot
10 $pOBwoNWpo. Ta £i6n Twv APadlwv meplopilovtal ota meplbwpla TWV ALUViwy, EKTOC o
To Auvio tng AolKag omou oplopéva €idn ABadlwv eloBAANOUV OTA KEVIPIKA TUAUATA TOU
Apviou. Aev avamtioostal mouBeva uSPOPLa PAacTtnon Kal mpdokormn VitpodiAn BAaotnon
ue Polygonum arenastrum SladéxeTal TIG KOWOTNTEG TWV EMOXLOKWY ALUVIwv. XTa Alpvia
MpePevo kat ALBadleégc n Booknon Kot n katamdtnon eite and {wa £ite and oxAUATA €ival
OTAVLEG. YTV AAUKaLva, n Booknon kot to modomndatnuo ano {wa sival o cuxva, allda oxt
évtova. AvtiBeta, otn AoUka TO00 N BOCKNGN OGCO0 KAl N KATOMATNON amd {wa Kol oxAaTa
elval évtoveg. ZUMMEPAOUATIKA, N Katdotaon Slatipnong Twv eMoxlakwy Alviwv sival
guvoik ota Alpvia ABadiég, TpePevo kot AAUKalva OAAQ pN-LKAVOTIOLNTIKA OTO Alpvio
Aouka.

Ta Apvia tou KaAASpdpou €xouv mio akavoviotn svallayr TG Uypng Kot Tng &€npng
olkoddong, edikd o MoupouUloc kal n Moupila, kat n Enpn olkodaon apxilel apyotepa,
eldkd otn NePpomoAn. Ol GUTOKOWVOTNTEG TWV EMOXLOKWY ALUVIWY OVAKOUV OAEC oTnV
napadoolaky tafn Nanocyperetalia kol ta ¢utd avBilouv oapyd To KoAokaipL n TO
dOwonwpo. Ta KUpla TUTKA £(6n eival ta Verbena supina, Helitropium supinium, Mentha
pulegium, xat Cyperus fuscus. Eidn vypwv kat Enpwv ABadiwv kat tslaitepa vitpodpla idn
€LOBAAAOUV OTIC KOLWVOTNTEG TWV ETMOXLOKWY ALMVIWV Kol GTAVOUV OKOMA KOl va TLG
avtikaOlotolv, Wblaitepa otnv nepipepelokn {wvn tng NePpomoAng Kal og OAn Tnv €KTaon
TwVv Atuviwvy Moupoulog kat Moupila. 2tn NeBpomoAn avamtvoostal udpofia PAdoTtnon
TNV avolén tnv omola o KaAokaipt SladEéxovtal oL KOWOTNTEG TWV EMOXLAKWY ALUVIWV KAl TwV
ouvavOpwrikwv ABadiwv. Téco n Booknon 6co Kat to modomatnua and {wa sivat évtova
o€ OAa ta Alpvia. H katamdtnon amd oxnUota elval o ouxvr Kol EKTETOUEVA OTA Aluvia
MoupoUZog kat Moupila. ZUUTEPACHUATIKA, Ol GUTOKOWVOTNTEG TWV EMOXLOKWVY ALUVIWV OTO
0po¢ KaAAibpopo Bpilokovtal o€ pn LKAVOTIOLNTIKY Katdotoon Statrpnong kat tdlaitepo ota
Apuvia MoupouZog kat Moupila ival amooTaoUOTIKEG.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

1. Introduction

Mediterranean temporary ponds (priority habitat type 3170) are shallow and small (usually <
10 ha) ponds flooded periodically by fresh water with a flora mainly composed of specialised
Mediterranean annuals and geophytes of the synclass Isoeto-Nanojuncetea (=Isoeto durieui-
Juncetea bufonii) (EUR282013- Grillaset al. 2004a).

The main ecological characteristic of the habitat is that theautumn-winter wet (aquatic)
ecophase is followed by a spring-summer dry (terrestrial) ecophase and the typical species
are "amphibious", adapted to this alternation of ecophases. Regarding hydrology, the ponds
are fed by rain or sometimes by aquifers but are autonomous and not related to permanent
water bodies (Secrétariat de laConvention de Ramsar 2010). The typical species are
ephemerous, flowering in early spring or summer or in late summer or autumn and are
restistant to innundation (Collectif 2002, Rivas-Martinez et al. 2002), The main life forms are
the annual amphiphytes (germination during the wet ecophase and reproduction during the
dry ecophase) and the semi-terrestrial geophytes and hemicryptophytes (Deil 2005).

Vegetation in temporary ponds presents temporal and spatial variation. Vegetation
dynamics are characterised by seasonal variation with high species turnover between the
ecophases and by interannual variation due to meteorological phenomena and
sedimentation procedures and depending on the soil seed bank (Grillas et al. 2004a, Deil
2005).Some species require the alternation of hydrological conditions (flooded — moist — dry)
in order to complete their life cycle and they apparently possess mechanisms enabling them
not to appear if conditions are unsuitable (Bliss & Zedler 1998, Grillas et al. 2004b, Deil
2005). Vegetation also presents spatial variation in that the plant communites are arranged
in zones depending mainly on water depth and inundation period.

Regarding the phytosociology of the temporary ponds, there is no universally accepted
syntaxonomic schema for the classification of their vegetation in Europe. The most recent
classifications agree in the existence of one class, Isoéto-Nanojuncetea Br.-Bl. et Tiixen ex
Br.-Bl. et al. 1952 with two orders in the Mediterranean, Isoétalia Br.-Bl. 1936 (mostly spring
or summer flowering, Mediterranean Europe) and Nanocyperetalia Klika 1935 (mostly late
summer or autumn flowering, temperate Europe), and a third order Crypsidetalia aculeatae
Vicherek in C-E Europe. (Rivas-Martinez et al. 2002, Deil 2005, Ribeiro et al. 2016, Rodwel et
al. 2002, Pietsch 1973). However, a recent review of the French temporary ponds separates
the Isoéto-Nanojuncetea in two classes: Isoétea velatae de Foucault 1998 (more or less
corresponding to the /soetalia) and Juncetea bufonii de Foucault 1998 (de Foucault 2013)
which is accepted by the French Inventaire National du Patrimoine Naturel (INPN,
https://inpn.mnhn.fr). At the level of the alliance there is an even more diverse classification

at both national and European level. In the order Isoétalia the most widely accepted
alliances are Isoétion Br.-Bl. and the longer innundated Preslion cervinae Br.-Bl. ex Moor
(Grillas et al. 20044a, Rivas-Martinez et al. 2002, Brullo & Minissale 1998, Rodwel et al. 2002).
In the order Nanocyperetalia there are several alliances. The traditional Nanocyperion Koch
ex Limbert 1933 with dwarf annuals is maintained by some authors (e.g., Rivas-Martinez et
al. 2002, Rodwel et al. 2002) or abolished and replaced by Eu-Nanoocyperion flavescentis
(Koch 1926 s.str.) Rivas Goday 1961, Radiolion linoidis Pietsch 1973, and Eleocharition
ovatae Philippi 1968 (e.g., Pietsch 1973, Brullo & Minissale 1998, Sumberova 2011). Notably,
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Radiolion linoidis under the name Cicendion (Rivas Goday in Rivas Goday & Borja 1961) Br.-
Bl. 1967 is included in the Isoétalia by Rivas-Martinez (2002) but in the Nanocyperetalia by
others (e.g., Rodwel et al. 2002, Brullo & Minissale 1998). There is however a general
agreement by all of the above cited authors in the placement of the halophilous/nitrophilous
communities of calcareous soils in the alliance Verbenion supinae Slavni¢ 1951 (syn.
Heleochloion Br. Bl. 1952).

A synopsis of the temporary pond vegetation in Greece was made by Bergmeier & Raus
(1999) based on 50 phytosociological relevés in Northern Greece (Makedonia 2 relevés),
Central Greece (Thessalia 8 relevés), Peloponnisos (3 relevés) and the Aegean Islands (37
relevés). In this work Greek vegetation units were assigned to the existing alliances Radiolion
linoidis, Nanocyperion, Heleochloo-Cyperion and Isoétion (based mostly on the syntaxonomic
schema by Pietch 1973). Also, Stroh (2006) identified dwarf rush communities of the
alliances Radiolion, Nanocyperion and Verbenion supinae in W Thraki (NE Greece). Karetsos
(2002) placed 2 relevés (including Veronica oetaea) of the high altitude ponds of Oiti to the
Radiolion linoidis: Myosuro-Ranunculetum lateriflori Bergmeier & Raus 1999 and 4 relevés to
the Eleocharis palustris-Polygonum aviculare com. Which was considered a succesional stage
of the previous community.

Project sites and field work

The project site of Mt. Oiti includes four high altitude temporary ponds, namely Livadies
(1810 m), Greveno (1890 m), Alykaina (1920 m) and Louka (1150 m). All ponds are small,
shallow and rain fed (Action A.2). It must be noted that the pond of Alykaina actually lies c.
600 m out of the border of the Natura 2000 site GR2440004. Its inclusion in the network has
been proposed to the relevant authorities through the results of a relevant national project
based on the presence of a priority habitat type (3170) and a priority plant species (Veronica
oetaeaq).

The project site of Mt. Kallidromo includes three high altitude ponds, namely Nevropoli (980
m), Mourouzos (1070 m) and Mouriza (1070 m). All ponds are rain fed but Nevropoli is
rather large and deeper while Mourouzos and Mouriza are smaller and shallower (Action
A.2). It must be noted that in the project proposal one more pond named Souvala was
mentioned. However, the detailed study of this wetland during the first year of the project
proved that it includes various types of wet grasslands but not temporary pond vegetation
and moreover its hydrology indicates that it is fed by springs.

Vegetation structure and flora composition were studied at all the ponds for two years, 2013
and 2014 in order to provide the base status of the ponds and data on interannual variation.
The results were coupled with the hydrological data. The relationship of vegetation structure
and flora composition to meteorological data by comparison of the data for the first 2 years
was not possible because the meteorological stations of Mt. Oiti and Mt. Kallidromo were
established after the first year. This relationship, which is important since it affects the
alternation of the wet and dry ecophase as well as the development of plants, will be
explored using the data of the subsequent years. Due to this and due to the relatively high
species turnover observed, Deliverable A.3.1.a will be updated for the final report of the
project with data spanning the 5 year period. This will be done partly within action D.1 and
with no additional expenses.
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2. Wet and dry ecophase of the temporary ponds

The general pattern for the temporary ponds of Mt. Qiti is that they are flooded from
November to May and dry from June to October. In May and June the ponds may be partly
flooded and the soil waterlogged. The onset of the dry ecophase in May or June varies
among ponds depending on maximum depth and altitude and in the same pond depending
on depth. There is also an interannual variation of the pattern depending on the
meteorological conditions. Moreover, in some years with heavy and continualspring-early
summer rains (e.g. 2015), the onset of the dry ecophasemay be followed by a transient re-
flooding. Seasonal and annual variation of the status of the ponds is shown in Figures 1, 2, 3
and 4.

The plants appear gradually, as soon as the snow melts, and reach their full development
either just after the onset of the dry ecophase (typical temporary pond species and some
wet grassland species) or in late summer to autumn (some wet grassland species and
nitrophilous grassland species). The typical temporary pond species flower in May to June,
are in fruit from June to July and have completed their life cycle and dissappeared by late
August (see section 3.4). Again, this varies annually according to meteorological conditions.
Moreover, in case of flooding subsequently to the onset of the dry period, there is a second
appearance or at least a spree of flowering of annuals and flowering and fruiting are
prolonged.

Notably, there was no establishment of a genuine terrestrial plant community after the
withdrawal of the temporary pond species. Also, there were no aquatic species, apparently
due to the fact that during the dry ecophase there is no waterlogged part of the ponds.

May 1-15
2013-2014

May 16-31
2013-2014

2015

Figure 1a. Wet and dry ecophase variation in Livadies in May. Photo: P. Delipetrou, I.
Dimitriadis, G. Mantakas.
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2013-2014

Jun 16-30
2013-2014

2015

Jul 16-31
2013-2015

Oct 1-15
2013-2014

Dec 16-31
2014

Figure 1b. Wet and dry ecophase variation in Livadies from June to December. Photo: P.
Delipetrou, I. Dimitriadis, E. Vasillakis, Oiti National Park Management Body.
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May 1-15
2013

May 16-31
2013-2014

Jun 16-30
2014-2015

Jul 16-31
2013-2015

Oct 16-31
2013

Dec 16-31
2013-2014

Figure 2. Wet and dry ecophase variation in Greveno from May to December. Photo: P.
Delipetrou, I. Dimitriadis, I. Alexopoulos, E. Vasillakis, Oiti National Park Management Body.
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May 1-15
2013-2014

May 16-31
2013-2014

2015

Jun 1-15
2013-2014

2015

Jul 1-15
2013

Dec 16-31
2014

Figure 3. Wet and dry ecophase variation in Alykaina from May to December. Photo: P.
Delipetrou, I. Dimitriadis, E. Vasillakis, G. Mantakas, Oiti National Park Management Body.
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May 1-15
2013

May 16-31
2014
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Figure 4. Wet and dry ecophase variation in Louka from May to December. Photo: P.
Delipetrou, I. Dimitriadis, Ch. Vasilatos, I. Alexopoulos, G. Mantakas.
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The three ponds of Mt Kallidromo do not share the same patterns of wet and dry ecophase
due to their different size and depth and also due to human intervention.

The large pond of Nevropolis (which could be referred to as a small lake) is fully flooded
from November or December to June and from June on dries gradually from the periphery
to the centre.This general pattern presents interannual variation depending on
meteorological conditions (Figure 5). In addition, the drying process may be delayed by
heavy rains which sometimes cause very transient flooding or waterlogging of part of the
lake. The peak of the dry ecophase is in late August to September. However, part of the lake
never dries completely apparently due to the existence of a water tap from which water
flows in the pond almost continually in summer. The water of the pond is often turbid both
due to the thick mud of the bed and to the frequent passage of heavy animals (cows and
horses). Aquatic vegetation with Ranunculus subgenus batrachium develops thoughout the
lake during the wet ecophase and retreats during the dry ecophase. Notably, Ranunculus
may be present only in early May or persist until early July, depending on meteorological
conditions. Aquatic vegetation persists throughout the year at the part fed by the water tap.
The typical temporary pond species appear in July at the periphery of the lake and keep on
flowering and fruiting and moving towards the centre until the end of the dry ecophase in
early November.

The small ponds of Mourouzos (southwest) and Mouriza (northeast) are generally fully
flooded from November or December to May and start drying up from May on. Interannual
variation of this pattern is very high (Figures 6 and 7). Moreover, heavy rains may cause
intermittent and not very transient flooding throughout the dry ecophase, especially at
Mouriza. The water is always turbid and reddish mainly due to the geochemical properties
of the ponds and less due to the heavy animals and vehicles. The typical species of the
temporary ponds appear sporadically from July on. They may not appear every year and the
ponds are dominated by mesophilous or nitrophilous species. This terrestrialisation of the
vegetation may be due to one or all of the following factors: the irregularity of the dry and
wet ecophase alternation® the extended dry period at least in some years' heavy trampling
and grazing by cows' and frequent trampling by vehicles at Mourouzos part of which is
regularly used as a road.

The above situation is illustrated in the field experience of 2013 — 2015. In 2013 the ponds
were completely dry in early June and vegetation transects were made in July (since it was
expected that any water related species not observed previously would have had
developped by then). There was only one sporadic typical temporary pond species, Mentha
pulegium. In 2014, young rosettes of a typical temporary pond species, Verbena supina,
were discovered in Mouriza, so it was decided that transects would have to be made in early
autumn when this species is in full bloom. Unfortunatelly, in autumn 2014 the ponds were
fully flooded after a single episode of heavy rain and sampling was not possible. Finally,
proper setting of transects and sampling took place in early August 2015.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 5. Wet and dry ecophase variation in Nevropoli from May to December. Photo: P.
Delipetrou, I. Dimitriadis, Ch. Vasilatos, I. Alexopoulos.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 6. Wet and dry ecophase variation in Mouriza from May to December. Photo: P.
Delipetrou, I. Dimitriadis, Ch. Vasilatos, E. Kalogeropoulos.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 7. Wet and dry ecophase variation in Mourouzos from May to December. Photo: P.
Delipetrou, I. Dimitriadis, Ch. Vasilatos.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

3. Vegetation structure and flora composition

3.1. Methodology
Field work

Vegetation structure and flora composition of the plots were studied by transects at all the
ponds for two years, 2013 and 2014. Sampling took place at the season when the temporary
pond vegetation was in full development in each pond. This was in early June in Alykaina and
Louka, in late June in Livadies and Greveno and in early September in Nevropoli. In
Mourouzos and Mouriza, as stated in the introduction, sampling took place only in early July
2013 but the best period turned out to be August.

In the ponds Livadies, Greveno and Alykaina, where Veronica oeataea occurs, the transects
covered the total area of the ponds so that they could be used both in Action A.3 and Action
A.4. In the other 4 ponds, the transects were placed so as to cover the spatial distribution of
the various plant communities. The transects are permanent and were initally marked with
metallic tent pegs which were replaced in the second or the third year by long and thin iron
stakes protruding only 2-3 cm from ground (because the pegs usually got removed by
visitors or even stolen). During field work, the transects were marked on the ground by
measuring tapes and sampling was made at systematically placed 1x1 vegetation plots
(delimited using a wooden frame). In each plot, total plant cover as well as the cover-
abundance (Braun-Blanquet 9-grade scale) of each plant present in the plot were recorded.
Samples of plants were collected if necessary for identification (if possible samples were
taken out of the 1x1 plot, otherwise the plants were not uprooted). In all cases, the edge
plots were the ones that included the last water related species along the transect, even if
part of the plot also included grassland. Thus the transects spanned the whole pond
vegetation and the transitional zone to the surrounding dry grasslands. It must be noted that
in some cases the position of the edge plots varied between the years, especially when the
cover of the grassland zone within the plot was large.

In Livadies (21 transects, 168 plots), Greveno (14 transects, 51 plots) and Alykaina (9
transects, 45 plots) a permanent 2x2 grid was established throughout the area of the ponds
and sampling was made in 1x1 plots placed systematically within each 2x2 grid cell (Figures
8, 9 and 10). In Louka, in 2013 one long transect was established along the middle of the
pond and another 4 transects were set perpendicular to the first (Figure 11a). This pattern
proved to be unsatisfactory, so in 2014 6 transects were established every 5 m along the
length of the pond (Figure 11b). In both years, sampling was made in 31 1x1 plots placed
every 2 m (Figure 11). In Nevropoli, in 2013 8 transects (233 plots) were established and in
2014 one more transect was added (277 plots) so that the transects were placed along the
pond every c. 20 m (Figure 12). Unfortunatelly, not all plots were coincident in 2013 and
2014 because most of the 2013 pegs were not recovered. In Mouriza (5 plots), one transect
(aligned with one of the Action 5 dry grassland transects in the area) was established and
sampling was made in 1x1 plots placed every 5 m (Figure 13). In Mourouzos (23 plots), 3
transects were established and sampling was made in 1x1 plots placed every 2 m in 2 of the
transects and every 5 m in the third transect (which was aligned with one of the Action 5 dry
grassland transects in the area).
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Data process and analysis

Plant samples were dried, identified and mounted on herbarium sheets. After the end of the
project, they will be deposited at the herbarium of the Botanical Museum of the National
and Kapodistrian University of Athens (Faculty of Biology).

The field data of the vegetation plots were corrected after plant identification and recorded
in a TURBOVEG (© 1998-1999 Hennekens S.) database customised for the needs of the
project.Analysis of the vegetation data was made with the hierarchical classification method
Two-way indicator species analysis (TWINSPAN) by the softwasre package JUICE (© Ver. 7.0,
Lubomir Tichy, 1999-2010). This type of analysis discriminates vegetation units (different
species assemblages), so it is suitable for the identification of differences in flora
composition between and within ponds. Due to the presence of almost totally different
remporary pond communities, two classifications were made, one for Mt. Oiti and one for
Mt. Kallidromo, pooling together all plots for both years on each mountain. Fidelity of the
species to vegetation units was assessed using the phi coefficient () which ranges from -1
to +1, with greater values indicating that the species and the vegetation unit co-occur more
frequently than would be expected by chance, and is independent of the total number of
relevés in the dataset (Chytry et al. 2002). Fidelity was taken into account only for species
with significance 0.05 calculate by the Fischer's exact test. The threshold value for the
identification of diagnostic species was 50 (¢ = 0.5), for constant species 75 (frequency 2
75%), and for dominant species 50 (cover in plot > 50%).

The exploration of the major patterns of the species data, and their relation to
environmental variables, including changes between the 2 years of monitoring (interannual
variation) and pond depth in the case of Livadies, was made by linear (Principal Component
Analysis-PCA) or unimodal (Detrended Correpondence Analysis-DCA, Canonical
Correspondece Analysis-CCA) ordination techniques, as appropriate in each case, by the
software packages Canoco 4.5 (© ter Braak & Smilauer 1997-2002 Biometris-Wageningen,
ter Braak & Smilauer 1998) and CanoDraw 4.0© (ter Braak & Smilauer 1999-2002 Biometris-
Wageningen). This type of analysis was made separately for each pond. The response of the
species to the variable "depth" at Livadies was also explored by Generalized Additive Modeld
(GAM) or Generelized Linear Models (GLM) with above software. Only species with
significant (P<0.05) goodness of fit based on the F statistic were used in the diagrams.
Species turnover in the vegetation plots between 2013 and 2014 was assessed by the
number of species present in or absent from each plot. Also, differences in the abundance of
each of the key species in the plots of each pond between 2013 and 2014 were assessed by
the non-parametric the Wilcoxon signed rank test (2 related variables) using the software
IBM® SPSS® Statistics v. 22.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 8a. Spatial distribution of vegetation units in Livadies pond in 2013.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 8b. Spatial distribution of vegetation units in Livadies pond in 2014.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 9a. Spatial distribution of vegetation units in Greveno pond in 2013.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 9b. Spatial distribution of vegetation units in Greveno pond in 2014.
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Figure 10a. Spatial distribution of vegetation units in Alykaina pond in 2013.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 10b. Spatial distribution of vegetation units in Alykaina pond in 2014.
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Figure 11a. Spatial distribution of vegetation units in Louka pond in 2013.
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Figure 11b. Spatial distribution of vegetation units in Louka pond in 2014.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 12a. Spatial distribution of vegetation units in Nevropoli pond in 2013.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Figure 12b. Spatial distribution of vegetation units in Nevropoli pond in 2014.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Figure 13. Spatial distribution of vegetation units in the ponds Mouriza (left) and Mourouzos
(right) in 2013.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

3.2. Description of vegetation units and flora composition at the ponds of Mt. Oiti

A total of 8 vegetation units (or vegetation groups) were identified on Mt. Oiti (Table 1). It
must be stressed that these do not represent vegetation units in the phytosociological sence
(the sampling method was not appropriate and was not intended to be), but are rather
species assemplages (referred to as communities hereafter) representing the spatial
distribution of flora species in the ponds. The hierarchical classification tree is illustrated in
Figure 14 and the synoptic classification table, including the flora list in the ponds is shown in
Table 2. Each vegetation unit is described in detail below and the spatial distribution of the
vegetation units in each pond is presented in Figures 8, 9, 10, and 11.

A total of 83 plant species were identified in the ponds, 9 of them typical of the temporary
pond vegetation i.e. members of the class Isoéto-Nanojuncetea (Table 2) and mostly
annuals. There were no alien plant species. In general, the temporary pond communities of
Livadies, Greveno and Alykaina had a similar floristic composition, including the species
Veronica oetaea and Limosella aquatica which were absent from Louka. On the other hand,
Ranunculus lateriflorus was abundant only in Livadies and Louka. Livadies pond hosted a
larger variety of communities due to its larger depth variation and size. The communities of
Louka were different mainly due to the presence of the only perennial typical temporary
pond species identified, Mentha pulegium. The typical temporary pond species common in
all four ponds were Myosurus minimus, and Lythrum thymifolia. Also, the pioneer
nitrophilous species Polygonum arenastrum was present in all ponds, while the emergent
rhizomatous helophyte Eleocharis palustris (deeper parts) was present in all except Greveno.
Otherwise, an array of mainly grassland species occured sporadically mainly at the margins
of the ponds.

The pond communities were separated in two large groups (Figure 14) roughly
corresponding to pond depth/period of innundation based mainly on the presence of
Ranunculus lateriflosrus-Eleocharis palustris (units 5 to 6, larger depths/longer innundation)
or their absence and the presence of Myosurus minimus (units 1 to 4, smaller
depths/shorter innundation). All the communities identified in the ponds belonged to
habitat 3170 or to the transition zone to grasslands.

Table 1. Vegetation units in the temporary ponds of Mt. Qiti.

Vegetation Units Vegetation type Distribution
1 Limosella aquatica-Veronica oetaea-Lythrum 3170_A Livadies, Greveno,
thymifolia Alykaina
2 Lythrum thymifolia-Veronica oetaea 3170_A Alykaina, Livadies
3 Trifolium hybridum-Lythrum thymifolia transition zone 3170_A- Livadies, Greveno,
mountain grassland Alykaina
4 Mentha pulegium-Plantago lanceolata- transition zone 3170_D- Louka
Spergularia rubra mountain grassland
5 Veronica oetaea-Limosella aquatica-Eleocharis 3170_B Livadies
palustris
6 Ranunculus lateriflorus-Eleocharis palustris 3170_C Livadies
7 Mentha pulegium-Ranunculus lateriflorus 3170_D Louka
8 Mentha pulegium-Ranunculus lateriflorus- 3170_D- terrestrialisation Louka

Convolvulus betonicifolius
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Figure 14. Hierarchical classification tree of vegetation units on Mt. QOiti.

Vegetation unit 1-3170_A: Limosella aquatica-Veronica oetaea-Lythrum thymifolia.

Diagnostic species: Limosella aquatica, Veronica oetaea

Constant species: Lythrum thymifolia, Polygonum arenastrum, Veronica oetaea

Dominant species: Veronica oetaea

This community was dominant in the shallower and smaller ponds of Alykaina (only in 2014)
and Greveno and also appeared at the shallower parts of Livadies. Except from the
characteristic species, there was a frequent presence of Myosurus minimus and a general
lack of wet or dry grassland species. It is a pure temporary pond community, showing
affinities to the order of Isoetalia (due to the presence of Lythrum thymifolia) and also to the
alliances Radiolion linoidis (Myosurus minimus) and Elatino-Eleocharition ovatae (Limosella
aquatica).

Vegetation unit 2 - 3170_A: Lythrum thymifolia-Veronica oetaea

Constant species: Lythrum thymifolia

Dominant species: Lythrum thymifolia

This community is very similar to vegetation unit 1 and differs from it due to the reduced
presence of Polygonum arenastrum and of Limosella aquatica. It was dominant in Alykaina in
2013 and retreated in favour of 2013. Drying up in Alykaina started earlier in 2014 and this
may explain the early development of Polygonum arenastrum in this year. However, in 2014
rains in June kept the soil more moist and this may explain the higher abundance of
Limosella aquatica. Veronica oetaea was also more abundant in this year.
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Vegetation unit 3 - 3170_A transition zone to grassland: Trifolium hybridum-Lythrum
thymifolia.

Diagnostic species: Centaurea nervosa subsp. promotaDianthus tymphresteus, Erophila

verna, Festuca jeanpertii subsp. achaica, Galium verum, Leontodon cichoriaceus, mosses not
identified, Phleum alpinum, Plantago argentea, Poa bulbosa, Rumex acetosella, Trifolium
hybridum

Dominant species: Anthoxanthum odoratum, Centaurea nervosa subsp. promota, Eleocharis

palustris, Festuca dalmatica, mosses not identified, Nardus stricta, Phleum alpinum, Poa
bulbosa

This community was present in the margins of the ponds of Livadies, Greveno and Alykaina
and represents the transition zone from community 3170 _A to mountain grassland. It must
be noted that in these ponds the limits of the temporary pond are very clearly delineated
and the transition to mountain grassland is abrupt (the plots were clearly divided in
innundated and non innundated parts). It is characterised by the presence of various wet
and dry grassland species that happen to grow at the margins of the ponds and also by the
frequent presence of the typical temporary pond species that grow at shallower depths:
Lythrum thymifolia, Veronica oetaea, Juncus minutulus and Myosurus minimus.

Vegetation unit 4-3170_D transition zone to mountain grassland: Mentha pulegium-
Plantago lanceolata-Spergularia rubra.

Diagnostic _species: Plantago lanceolata, Spergularia rubra, Trifolium repens; Lotus

angustissimus, Trifolium micranthum

Constant species: Plantago lanceolata, Mentha pulegium

Dominant _species: Juncus compressus, Trisetum flavescens; Festuca spectabilis, Mentha

pulegium

This community was present at the margins and shallower depths of the pond of Louka and
represents the transition from the community 3170_D to grassland. The margins of this
temporary pond are less clear and the transition to mountain grassland is more gradual than
in Livadies. The community is characterised by the participation of the temporary pond
species Mentha pulegium, Lotus angustissimus and Myosurus minimus, by the pioneer
nitrophilous species Spergularia rubra and Polygonus arenastrum, and by the presence of
mainly wet and mesophilous grassland species. Mentha pulegium is considered a species
typical of the class of Isoéto-Nanojuncetea. The community shows affinities to the alliances
Radiolion linoidis (Myosurus minimus) and Isoétion (Lotus angustissimus).

Vegetation unit 5-3170_B: Veronica oetaea-Limosella aquatica-Eleocharis palustris.

Diagnostic species: Eleocharis palustris, Limosella aquatica, Veronica oetaea

Constant species: Eleocharis palustris, Limosella aquatica, Lythrum thymifolia, Polygonum

arenastrum, VVeronica oetaea

Dominant species: Eleocharis palustris, Lythrum thymifolia, mosses not identified,

Ranunculus lateriflorus

This community is frequent in Livadies and was more prominent in 2013 than in 2014, when
it was replaced by vegetation unit 3170 _C. It is a pure temporary pond community and
seems to require larger depth or longer period of innundation than vegetation unit 3170_A
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from which it differs due to the presence of Eleocharis palustris and Ranunculus lateriflorus.
It shows affinities to the order of /soétalia (Lythrum thymifolia) and to the order
Nanocyperetalia (Lythrum portula) and also to the alliances Preslion cervinae (Ranunculus
lateriflorus) and Elatino-Eleocharition ovatae (Limosella aquatica). It could be assigned to the
association Ranunculo lateriflori-Limoselletum aquaticae Pop 1968 of the Elatino-
Eleocharition ovatae.

Vegetation unit 6-3170_C: Ranunculus lateriflorus-Eleocharis palustris.

Diagnostic species: Eleocharis palustris

Constant species: Eleocharis palustris, Ranunculus lateriflorus

Dominant species: Eleocharis palustris, Ranunculus lateriflorus

This community is also frequent in Livadies and was more prominent in 2014 than in 2013, ,
when it was replaced by vegetation unit 3170 _B. It is a temporary pond community despite
the abundance of Eleocharis palustris. 1t requires larger depth or longer period of
innundation than the similar vegetation unit 3170_B from which it differs due to the very
reduced presence of Lythrum thymifolia, Limosella aquatica, Veronica oetaea, and
Polygonum arenastrum. It shows affinities to the Preslion cervinae due to the presence of
Ranunculus lateriflorus (Rivas-Martinez et al. 2002) and of Eleocharis palustris which is a
marsh plant but often accompanies the longer innundated temporary pond communities of
Preslion (e.g. Silva et al. 2009).

Vegetation unit 7-3170_D: Mentha pulegium-Ranunclus lateriflorus.

Diagnostic species: Mentha pulegium

Constant species: Mentha pulegium, Ranunculus lateriflorus

Dominant species: Mentha pulegium

This is the main temporary pond community in the pond of Louka. Mentha pulegium and
Ranunculus lateriflorus are the only constant temporary pond species, but there is also
sporadic presence of Lythrum thymifolia, Myosurus minimus and Lotus angustissimus.
Mentha pulegium which is dominant, is certainly resistant to grazing and trampling. The
phytosociological affinities of this unit are not clear, but it seems closer to the Preslion
cervinage than to other syntaxa. However, Sardinian communities with Mentha pulegium
have been assigned to the Nanocyperetalia due to the late summer peak of the plant
(Bagella et al. 2009).

Vegetation unit 8-3170_D terrestrialisation: Mentha pulegium-Ranunclus lateriflorus-
Convolvulus betonicifolius.

Diagnostic species: Juncus compressus, Convolvulus betonicifolius, Mentha pulegium

Constant species: Convolvulus betonicifolius, Mentha pulegium, Ranunculus lateriflorus

This community occurs sporadically both at the margins and at the centre of the pond of
Louka. Its shares the same typical temporary pond species with vegetation unit 7 except
from Myosurus minimus and it is characterised by the frequent presence of the dry grassland
species Convolvulus betonicifolius and the increased participation of wet grassland and
pioneer nitrophilous species. Due to the fact that it occurs throughout the pond, this
vegetation unit is considered as a degraded temporary pond community with signs of

terrestrialisation.
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Table 2. Syntaxonomic table of vegetation units on Mt. Oiti with percentage frequency and
fidelity index phi (superscript, only values significant to the 0.05 level are shown).

Vegetation Class  Vegetation Unit 1 2 3 4 5 6 7 8
No. of plots 105 25 111 27 89 183 27 9
Mediterranean  Mentha pulegium . . . 78342 . . 100°** 100°*®
temporary pond  Ranunculus lateriflorus 1 4 22 30 72%° 85%' 93*¢ 100%?
(Isoeto-Nanojuncetea) Lythrum thymifolia 91%? 100** 68% 33 89™* 26 15 33
Limosella aquatica 68°%° 4 6 . 888> 16 .
Myosurus minimus 652 36 44 56 3 1 11
Veronica oetaea 96 ¢ 64 53 . 96 ¢ 9
Lythrum portula . . 5 . 7 12%0°
Juncus minutulus 7 . 17 4 127 .
Lotus angustissimus . . . 56 %4 . . 4 11
Swamp sedges  Eleocharis palustris . 4 24 . 834 g3°1® 37
(Phragmito-
Magnocaricetea)
Wet grassland  Cyperus species ) ) ) ) . . 4 117%%°
(Mollinio- Juncus species ) ) ) ) . . . 113
Arrhenatheretea:  Plantago lanceolata . 4 5323 100°** . 3 4 67°"°
Arrhentheretalia)  Juncus compressus ) ) ) 37%3 . . 4 444
Trifolium hybridum 9 . 697! . 1 2
Carex ovalis . 210
Juncus thomasii 318
Rumex conglomeratus . . 1 .
Rumex crispus 1 . 3 . . 2 . .
Pioneer trampled  Polygonum arenastrum 97%° 8 45 19 90**° 25 11 67
nitrophilous Spergularia species 2 . 2 . . .
vegetation (Polygono- Spergularia rubra . . . 74%%2 . . 37'%%  44%?
Poetea annuae)
Mesophilous Poa trivialis . . . . . 1 .
eutrophic grassland Trifolium repens 5 ) 7 4841 . . . 22
(Molinio- Phleum species . . . 40
Arrhenatheretea:  Trifolium micranthum . . . 264
Plantaginetalia  Trisetum flavescens . . 2 15%%8
majoris, Molinietalia Taraxacum species . . . 11 314
caeruleae) Lotus corniculatus 1 97%6%
Festuca rubra . . 1
Festuca nigrescens . . 1 . . . . .
Veronica serpyllifolia . 4 2670 11 . 2 . 11
Trifolium fragiferum 3™
Mountain grassland Luzula multiflora . . . . . 1
(Juncetea trifidi,  Festuca callieri . . 1 . . 1
Nardetea strictae, Luzula spicata 4 789
Festuco-Brometea) Bellardiochloa variegata 2 517 .
Hieracium species ) ) ) 11 .
Festuca species ) ) 2 3034¢ . . . 2254
Festuca spectabilis . 480
Ranunculus species 1 . 11%° . . 1
Dianthus tymphresteus 2 . 5489 . . 1
Festuca dalmatica 152 4 27%% . . 1
Centaurea nervosa ssp. promota . . 202
Leontodon cichoriaceus . . 41%° . . 1
Anthoxanthum odoratum . . 3277 19 2 3
Armeria canescens . . 11310 . . .
Galium verum 7 . 41°*° . 1 4
Hieracium hoppeanum ssp. 5199
pilisquamum
Hieracium cymosum 3 . .
Poa species . . . 7128 . . . 11%1
Phleum alpinum 6 16 52°%° . 3 4
Allium phthioticum 3
Poa macedonica 78 .
Nardus stricta . . 5163 . . 3 . .
Oro-Mediterranean Convolvulus betonicifolius . . . 2231 . . 41%° ggo®7*
grassland and low  Myosotis minutiflora 2 . 1 .
scrub (Daphno-  Parentucellia latifolia . . 1 15%°

Festuceteaq) Crepis species 7%
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Vegetation Class  Vegetation Unit 1 2 3 4 5 6 7 8
Potentilla pedata 38
Potentilla recta 2128
Abies cephalonica . . 1 . . .
Poa bulbosa . 4 580 7 . 2
Plantago holosteum ) 528 ) . . .
Rumex acetosella ) ) 63%%  48%° 2 1 15
Ornithogalum species 478
Dry grassland (variousAstragalus sempervirens 5199
types) Sedum amplexicaule ssp. 47
tenuifolium
Festuca jeanpertii ssp. achaica 1 . 23408 . 2 1
Cruciata pedemontana 2128
Centaurea triumfettii . . 1
Cerastium brachypetalum . . 14> . . .
mosses not identified 3 4 48°%* 4 3 1
Campanula spatulata . . 11%1 . . 1
Juniperus communis ssp. nana . . 1
Anthemis species 5199
Paronychia polygonifolia 3B
Crocus species . 528 . . .
Erophila verna 1 31°1 . 1 1
Ranunculus paludosus . . 62° . .
Plantago argentea 5 8 30 . 1
Synanthropic  Elymus repens ) ) ) 480 .
grassland Veronica arvensis 9772 1

(Artemisietea
vulgaris-Stellarietea
mediae)

Figure 15. Typical temporary pond species in the ponds of Livadies (b, c, d) and Greveno (a,
e). a: Myosurus minimus, early May' b: Limosella aquatica, early June' c: Ranunculus
lateriflorus, early July d: Lythrum portula, late June' e: Lythrum thymifolia and Ranunculus
lateriflorus, late July. Photo: P. Delipetrou.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

3.3. Phenological cycle of flora species and temporal succession in the
communities of the ponds of Mt. Oiti

The pattern of the alternation of the wet and dry ecophase (section 3.2) determines floristic
composition of the temporary ponds and the phenology of their flora species. The
phenological cycle of the main characteristic species identified in the temporary pond
communities of Mt. Oiti is presented in Figure 17 (except from Veronica oetaea whose
phenological cycle is included in Deliverable A.4.1).

In general, Myosurus minimus is the first typical temporary pond species that appears when
the water starts to withdraw and stays on for approximately a month. Veronica oetaea,
Limosella aquatica, Juncus minutulus, and Lotus angustissimus appear and come in full
bloom soon afterwards. Lythrum thymifolia starts appearing at about the same time but
flowers later on and is in full bloom at a later time. Ranunculus lateriflorus is the single
species whose germination has been confirmed to start as early as the first October rains
(Figure 16)" in Livadies the first seedlings appear as soon as the soil starts to be waterlogged
but it is not known whether they are actually able to weather the harsh winter when the
pond is flooded and covered by layer of ice. The plant flowers when the water starts to
withdraw and it is quite possible that there is a second germination phase in late spring or
early summer. All the above dwarf annuals have disappeared by late summer. Mentha
pulegium is a hemicryptophyte whose young vegetative rosettes appear in late spring when
the ponds are still flooded but the plant is in full bloom in late summer up to autumn and is
still visible up to October. Eleocharis palustris, which is also a hemicryptophyte, also
produces new vegetative shoots when the ponds are flooded and flowers in summer and
many plants maintain their shoots up to December. The timing of the sexual reproduction of
these species in Qiti is not known yet. Polygonum arenastrum is an annual whose shoots
start to appear at the beginning of the dry ecophase but the plant is in full bloom in late
summer to autumn.

Regarding the temporal succesion of vegetation units, in the high altitude ponds of Livadies,
Alykaina, and Greveno the withering of the annual temporary pond species which
characterise all the vegetation units identified is followed by an increase in the abundance of
Polygonum arenastrum which reaches its full development in late summer and early autumn
at the completely dry ponds. That is, the temporary pond communities of the /soéto-
Nanojuncetea are succeeded by the pioneer vegetation of Poetea annuae characterised by a
single species, Polygonum arenastrum. In Louka, there is a similar situation with Polygonum
arenastrum which however coexists with Mentha pulegium and Convolvulus betonicifolius.

Figure 16. Polygonum arenastrum in flower and seedlings of Ranunculus lateriflorus at
Livadies in early October 2013. Photo: P. Delipetrou.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 17. Phenological cycle of the main typical species of the temporary ponds of Mt. Qiti.
g: germination, fl: flowering, fr: fruiting, dis: seed dispersal, v: production of vegetative
resettes.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

3.4. Interannual variation and ecological factors in the ponds of Mt. Oiti
Livadies pond

The exploratory indirect multivariate analysis DCA of the plot data of the pond of Livadies
using maximum depth of the plots (action A2) and year of sampling (nominal) as
environmental variables (predictors) indicated a unimodal response in the 1* (lengths of
gradient 4.081) and the 2™ (lengths of gradient 4.008) axes which is of acceptable size for
using CCA (ter Braak 1994). In the CCA (direct analysis) only depth was used as an
explanatory environmental variable. This CCA model (Table 3) explained a high percentage
of the species-environment relation but a low percentage of the species variance
indicating that other environmental variables or stochastic events play a significant
role, too. Depth was the sole significant factor in explaining floristic composition
(P=0.002). Year of sampling explained a very small percentage of the variance in
floristic composition (5%) and actually worsened the statistics of the model, so it was
used as supplementary variable (an alternative interpretation not affecting the
ordination diagram). In the ordination diagram (Figure 18), the 1* axis was parallel to the
predictor depth and interpeted as representing this gradient. The plots of vegetation group 6
with Eleocharis palustris-Ranunculus lateriflorus were clustered at higher values along
the depth gradient. Plots of vegetation groups 5 (like group 6 but with high
participation of Lythrum thymifolia-Veronica oetaea-Limosella aquatica), 1 and 2
(participation of Myosurus minimus, no Ranunculus lateriflorus), and 3 (margins of
the lake, participation of grassland species) were clustered at progressively lower
values along the depth gradient. The typical temporary ponds species were ordered
along the depth gradient from higher to smaller values as follows: Ranunculus
lateriflorus, Limosella aquatica, Veronica oetaea, Lythrum portula, Lythrum
thymifolia, Juncus minutulus, Myosurus minimus. Notably, the ecological niche of
Veronica oetaea, taking into account both axes, is closer to that of Ranunculus
lateriflorus, Limosella aquatica, Lythrum portula, and Lythrum thymifolia. On the
contrary, the ecological niche of Juncus minutulus and Myosurus minimus is closer to
that of grassland species.

Table 3. Summary of CCA of Livadies plots.

Axes ¥ 1 2 3 4
Eigenvalues 0.496 |0.474 |0.444 |0.340

Species-environment correlations 0.824 |0.000 [{0.000 |0.000

Cumulative percentage variance

of species data| 14.0 | 27.3 |39.8 | 494

of species-environment relation| 100.0 | 0.0 0.0 0.0

Sum of all unconstrained eigenvalues (total inertia) 3.551
Sum of all canonical eigenvalues 0.496
*p=0.002 for the 1*" canonical axis and for the full model (Monte Carlo test)
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 18. CCA of Livadies vegetation plots, axes 1 and 2, species focused symmetric Hill
scaling (species points at the centre of their niche in the diagram, plot distances are
ecological distances).

The modelled effect of depth on the species is shown in Figure 19a (lower reponse), 19b
(higher response), and 19c (medium response). The model of the response of the typical
temporary pond species, except Ranunculus lateriflorus, to depth (Figure 19a,b) was
unimodal, implying that the pond of Livadies includes the whole gradient of their niche
regarding depth. The aquatic species Eleocharis palustris (Figure 19b) and the pioneer
Polygonum arenastrum (Figure 19a) had a similar response. Ranunculus lateriflorus had a
positive linear response, implying that the depth in Livadies was lower than the species'
maximum tolerance. In contrast, the wet grassland species (Figure 19c) had a negative linear
reponse and retreated completetely at larger depths. This was also the case with all the
other species of different vegetation units that inhabit the margins of the pond, never
proceeding in the central part.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 19. Response curves of species to depth (GAM model).

Year of sampling, according to the multivariate analysis, had little effect on the distribution
of the species in the plots. This is the general picture and the interannual variation is masked
by the stronger ecological factors, such as depth, that affect the distribution of the species in
the pond of Livadies. Indeed, all the water related species were present in both years and
the change observed was mainly a shift within the pond and changes in abundance as
illustrated by the shift of vegetation groups (Figure 8). The comparison of the plot by plot
abundance of the water related species between the two years (Table 4) indicated
significant changes in the presence/abundance of most typical temporary pond species. In
general, all these species had a higher presence in 2013 than in 2014 except from
Ranunculus lateriflorus, which had a higher presence in 2014, and Juncus minutulus, Lythrum
portula, and Myosurus minimus, which showed no change. Notably, the presence of
Veronica oetaea appears as higher in 2013 because despite the larger 2014 population size
(deliverable A.4.1), the species appeared in less plots.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Table 4. Paired comparison of 2013 and 2014 presence/abundance of water related species
in the plots of the pond of Livadies.

Species presence/abundance 2013 vs 2014 P
Eleocharis palustris > 0.000
Limosella aquatica > 0.000
Lythrum thymifolia > 0.000
Polygonum arenastrum > 0.000
Veronica oetaea > 0.000
Trifolium hybridum > 0.010
Juncus minutulus =

Lythrum portula =

Myosurus minimus =

Ranunculus lateriflorus < 0.000

Species turnover per plot (Figure 20), that is the number of species present in one plot in
2013 but absent in 2014 and vice-versa, was high in the pond of Livadies. Turnover was on
average 3 species (range from 0 to 15 species) corresponding to 50 % of the species per plot.

In conclusion, although interannual variation did not significantly affect the floristic
composition of Livadies pond as a whole, there were significant changes in the spatial
distribution and abundance of the species, especially the water related ones.
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Figure 20. Percentage species turnover per plot at Livadies pond. Labels represent the
number of common (same) species per plot.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Greveno pond

The exploratory DCA of the plot data of the pond of Greveno using the year of sampling as a
nominal environmental variable (predictor) indicated a linear response in the 1* (lengths of
gradient 2.888) and the 2™ (lengths of gradient 2.539) axes so the indirect multivariate
analysis was performed by PCA instead (ter Braak 1994). The PCA model (Table 5, Figure 21)
with the 1" and 2™ axes explained a significant percentage of the species data (54%) and of
their relation to environmental variables (84%). Since year of sampling explained only a small
percentage (c. 10%) of the variance in floristic composition we did not proceed in a
direct analysis. The temporary pond species were ordered along the grandient of the 1°*
axis which may represent the environmental variables depth or duration of the wet plase
with increasing axis values indicating increasing environmental variable values. Similaly, the
wet grassland and mountain grassland species were clustered at progressively lower values
of the axis. Moreover, the plots of vegetation group 1 (3170) were ordered at higher values
of the 1% axis than the plots of vegetation group 3 (margins of the pond). Also, the
temporary pond species' abundance increased at the same direction (increasing values of
the 1* axis) and showed a positive correlation with the sampling year 2014, except from
Myosurus minimus which lied in the opposite direction and indeed in this pond as well as in
Livadies grows at the margins. Notably, Veronica oetaea presented the highest positive
response to 2014 and to the increasing depth-wet phase duration gradient.

Table 5. Summary of PCA of Greveno plots.

Axes 1 2 3 4
Eigenvalues 0.373 0.173 0.084 0.076
Species-environment correlations 0.448 0.108 0.218 0.088

Cumulative percentage variance

of species data] 37.3 54.6 63.0 70.6

of species-environment relation| 82.0 84.2 88.6 89.2
Sum of all eigenvalues (total inertia) 1.000
Sum of all canonical eigenvalues 0.091

In Greveno pond, as in Livadies, the effect of year of sampling was not evident in the general
picture of the interannual variation. Also, variation in the spatial distribution of the
vegetation groups (Figure 9) was smaller. However, the comparison of the plot by plot
abundance of the water related species between the two years (Table 6) indicated
significant changes in the presence/abundance of the typical temporary pond species. In
general, they all had a higher presence in 2014 except from Juncus minutulus. Also,
Polygonum arenastrum and Trifolium hybridum showed no change. Notably, the presence of
Veronica oetaea appears higher in 2014 coincidently with the population peak in Greveno
and despite the fact that its spatial distribution did not change (deliverable A.4.1).
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

.
—
@
© 7 Fesdal
©
o A
Cerbra
4 Rumace

Plal;
; _ v aanCamspa

A A" Antodo Veroet

Diaty +moss
4 Potrec @
Ptabu Lotcor
Sed Ranspe
edte
N - i Myomin
© Erover®) Juntho
Luzspi W
A
i
g
© Lytthy
Junmin
201 3 Belvar
N
O. -,
Limaqu
<
O —
[
Polare

©
<Q
-0.6 -04 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

plots (vegetation group): [ 11,13
species: @ temporary pond, ¥ wet grassland, € pioneer nitrophilous,
A mountain grassland, + dry grassland/scrub

Figure 21. PCA of Greveno vegetation plots, axes 1 and 2, species focused scaling, scores

divided by standard deviation (species abundance increases in the direction of their points
along the imaginary axis from this point to the centre).

Table 6. Paired comparison of 2013 and 2014 presence/abundance of water related species
in the plots of the pond of Greveno.

Species presence/abundance 2013 vs 2014 P
Juncus minutulus =
Polygonum arenastrum =
Trifolium hybridum

Limosella aquatica < 0.000
Lythrum thymifolia < 0.000
Myosurus minimus < 0.007
Veronica oetaea < 0.000
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Species turnover per plot (Figure 22), was quite high in the pond of Greveno, but lower than
that of Livadies. Turnover was on average 3 species (range from 0 to 15 species)
corresponding to 32 % of the species per plot.

In conclusion, although interannual variation did not significantly affect the floristic
composition of Greveno pond as a whole, there were considerable changes in the spatial
distribution and especially in the abundance of the the temporary pond species. The
interannual changes were not as prominent as the ones in Livadies.
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Figure 22. Percentage species turnover per plot at Greveno pond. Labels represent the
number of common (same) species per plot.

Alykaina pond

The exploratory DCA of the plot data of the pond of Alykaina using the year of sampling as a
nominal environmental variable (predictor) indicated a strong unimodal response in the 1*
(lengths of gradient >4) so unimodal analysis is appropriate (ter Braak 1994). The DCA model
(Figure 23) with the 1% and 2™ axis explained a small percentage of the species data (29%)
but a higher percentage their relation to environmental variables (50%). Since year of
sampling explained only a small percentage (c. 8%) of the variance in floristic composition

we did not proceed in a direct analysis. The temporary pond species as well as the plots
of vegetation groups 1 (prominent in 2014) and 2 (prominent in 2013) were ordered along
the grandient of the 1* axis which may represent the environmental variables depth or
duration of the wet plase with increasing axis values indicating increasing environmental
variable values. Similarly, the wet grassland and mountain grassland species and vegetation
group 3 plots (margins of the pond) were clustered at progressively lower values of the axis,
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

except from Plantago lanceolata. Also, Eleocharis palustris was placed at lower values of the
1*" axis, closer to the marginal plots, indeed its presence in Alykaina is restricted at a small
marginal area. Finally, most species were placed in the quadrant with increasing effect of the
sampling year 2014. Notably, the ecological niche of Veronica oetaea, taking into
account both axes was close to both the vegetation groups 1 and 2 and more similar
to the one of Lythrum thymifolia.

Table 7. Summary of DCA of Alykaina plots.

Axes| 1 2 3 4
Eigenvalues 0.749 0.304 0.267 0.109
Lengths of gradient 4.355 2.997 2.335 1.763
Species-environment correlations 0.291 0.443 0.099 0.321

Cumulative percentage variance

of species data| 20.4 28.7 36.0 39.0

of species-environment relation| 32.4 55.8 0.0 0.0
Sum of all eigenvalues 3.664
Sum of all canonical eigenvalues 0.307
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In Alykaina pond, as in Livadies, the effect of year of sampling was not evident in the general
picture of the interannual variation but it was evident in the spatial distribution of the
vegetation groups (Figure 10). Indeed, the comparison of the plot by plot abundance of the
water related species between the two years (Table 6) indicated significant changes in the
presence/abundance of the typical temporary pond species. In general, they all had a higher
presence in 2014 except from Veronica oetaea (no change) and Lythrum thymifolia (lower in
2014). Notably, the presence of Veronica oetaea appears equal in the two years despite the
presence in more individuals in more plots in 2014 (deliverable A.4.1) apparently due its
lower adundance in this year.

Table 8. Paired comparison of 2013 and 2014 presence/abundance of water related species
in the plots of the pond of Alykaina.

Species presence/abundance 2013 vs 2014 P
Lythrum thymifolia > 0.054
Veronica oetaea

Lythrum portula < 0.000
Polygonum arenastrum < 0.000
Myosurus minimus < 0.000

Species turnover per plot (Figure 24), was as high in the pond of Alykaina as in Livadies.
Turnover was on average 4 species (range from 1 to 10 species) corresponding to 50 % of the
species per plot.

In conclusion, although interannual variation did not significantly affect the floristic
composition of Alykaina pond as a whole, there were significant changes in the spatial
distribution and in the abundance of the the temporary pond species.

100%

0% -

80% -

B0% — —

Number of species, %

0% -

o/ o0f(1{1|2|2)1|1(f(1f(21|21(1|2|2(|2|2(2(3|3|3|3|3|4|4|5(5|6|6|7|7|7|8|9(9|10

o%

O turnover [same Plots
Figure 24. Percentage species turnover per plot at Alykaina pond. Labels represent the
number of common (same) species per plot.
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Louka pond

The exploratory DCA of the plot data of the pond of Louka using the year of sampling as a
nominal environmental variable (predictor) indicated a weak unimodal response and
resulted in an ordination with weak explanatory strength, so the indirect multivariate
analysis was performed by PCA instead (ter Braak 1994). The PCA model (Table 9, Figure 25)
with the 1% and 2™ axes explained a significant percentage of the species data (51%) and a
modest percentage of their relation to environmental variables (36%). Since year of sampling
explained only a small percentage (c. 8%) of the variance in floristic composition we did
not proceed in a direct analysis. The temporary pond species were ordered along the
grandient of the 1% axis which may represent the environmental variables depth or duration
of the wet plase with increasing axis values indicating increasing environmental variable
values. However, the wet grassland and mountain grassland species were clustered at lower
values of the 1* axis, but among the typical temporary pond species. As a whole, except
from the species Ranunculus lateriflorus and Mentha pulegium whose ecological niche is
well separated from species of other units, the other typical temporary pond species were
placed among grassland species. On the other habd, a grassland species, Convolvulus
betonicifolius is at its optimum niche among the temporary pond plots (vegetation groups 7,
8). This picture is different from the one of the other three ponds of Mt. Oiti, where
temporary pond and grassland species were well separated, and may be interpreted as
reflecting the intrusion of grassland in the temporary pond. The temporary pond species
presented a negative correlation with the sampling year 2014, except from Lotus
angustissimus and Ranunculus lateriflorus which showed a slightly positive correlation. On
the contrary two wet grassland species of Juncus and Convolvulus betonicifolius along with
some grassland species and the nitrophilous species Elymus repens and Polygonum
arenastrum showed a positive correlation with the sampling year 2014.

Table 9. Summary of PCA of Louka plots.

Axes 1 2 3 4
Eigenvalues 0.386 0.124 0.106 0.063
Species-environment correlations 0.148 0.406 0.633 0.036

Cumulative percentage variance

of species data| 38.6 50.9 61.5 67.8

of species-environment relation| 10.5 35.7 88.2 88.3
Sum of all eigenvalues (total inertia) 1.000
Sum of all canonical eigenvalues 0.081

The change of the sampling scheme in Louka in 2014 does not allow the plot by plot
comparison in species presence/abundance and turnover performed for the other ponds.
Although sampling year explained small part of the species data, the effect of the sampling
year 2014 was tested by GLM models. Few species had a significant response (Figure 26).
Mentha pulegium has the highest and negative response. Spergularia rubra, Myosurus
minimus, Rumex acetosella and Trifolium micranthum presented a low negative response.
Festuca sp. and Convolvulus betonicifolius presented a modest positive response while
Ranunculus lateriflorus and Polygonum arenastrum presented a low positive response.
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communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

3.5. Description of vegetation units and flora composition at the ponds of Mt.
Kallidromo

A total of 7 vegetation units (or vegetation groups) and 7 subunits were identified on Mt.
Kallidromo (Table 10). As noted before, these do not represent vegetation units in the
phytosociological sence, but are species assemplages representing the spatial distribution of
flora species in the ponds. The hierarchical classification tree is illustrated in Figure 27 and
the synoptic classification table, including the flora list in the ponds is shown in Table 11.
Each vegetation unit is described in detail below and the spatial distribution of the
vegetation units in each pond is presented in Figures 12 and 13.

A total of 46 plant species were identified in the ponds, 7 of them typical of the temporary
pond vegetation i.e. members of the class Isoéto-Nanojuncetea (Table 11), all annuals, with
the exception of Mentha pulegium. There were 4 alien species: Xanthium spinosum,
Eleochloa crus-galli, Portulaca oleracea, and Amaranthus sp., the first two considered
invasive (Arianoutsou et al. 2010, CABI 2015). The typical temporary pond species Mentha
pulegium was the most abundant in Nevropoli and also present at the ponds of Mourouzos
and Mouriza. The typical temporary pond species Verbena supina and Heliotropium supinum
were the second most frequent typical temporary pond species in Nevropoli and scattered in
Mourouzos (not found in the 2013 plots, see section 2). Aquatic species were present only in
Nevropoli. The presence of wet grassland and synanthropic species was universal and the
most frequent ones in all ponds were the nitrophilous Xanthium spinosum, Cynodon
dactylon, and Convolvulus arvensis. Finally the pioneer nitrophilous species Polygonum
arenastrum was present in all the ponds.

It must be noted that grasses, such as Crypsis schoenoides and Echinochloa crus-galli, and
sedges, such as Eleocharis palustris and Cyperus fuscus, were hard to identify during field
work because their flowering parts were continuously missing due to grazing. It is possible
that there are more such species which were not identified at all for the same reason.

Table 10. Vegetation units in the temporary ponds of Mt. Kallidromo.

Vegetation Units Vegetation type Distribution

1la Cyperus fuscus-Eleocharis palustris ~ 3170_E-aquaticl Nevropoli

1b Eleocharis palustris-Ranunculus 3170_E-aquatic2 Nevropoli
trichophilous

1c Heliotropium supinum-Eleocharis 3170_F-aquatic Nevropoli
palustris

2 Lolium rigidum-Plantago lanceolata wet grassland-synanthropicl Nevropoli
3-4 Cyperus fuscus-Veronica beccabunga 3170 _E-swamp Nevropoli

5  Cirsium vulgare-Cynodon dactylon  wet grassland-synanthropic2 Nevropoli

6a Xanthium spinosum-Cynodon 3170_F1-synanthropic Nevropoli, Mourouzos,
dactylon Mouriza

6b Verbena supina -Mentha pulegium- 3170 _F1 Nevropoli
Xanthium spinosum

7a Xanthium spinosum-Mentha 3170_F2-synanthropic Nevropoli, Mourouzos
pulegium

7b  Heliotropium supinum-Xanthium 3170_F2 Nevropoli
spinosum
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

The vegetation plots were separated in two large groups, vegetation unit 1 and all the other
units. Vegetation unit 1 occupies the central, longer innundated part of Nevropolis and is the
most abundant in the pond. It is characterised by high frequency of the swamp species
Eleocharis palustris and the aquatic species Ranunculus trichophillus, a rooted submerged
hydrophyte, combined with very low frequency or absence of synanthropic (e.g., Cynodon
dactylon, Xanthium spinosum) and dry grassland species. There is significant paritcipation of
temporary pond species, especially Cyperus fuscus. Vegetation units 2, 3, 4, and 5 consist of
rather disparate plots, generally characterised by an array of wet grassland and synanthropic
species, especially Plantago lanceolata and Cynodon dactylon, and scattered typical
temporary pond species. They represent plots at the margins of Nevropoli, highly influenced
by anthropogenic factors (grazing, trampling, water flow), and the transition from tempory
pond vegetation to grassland. Vegetation units 6 and 7 are characterised by higher
frequency of typical temporary pond species, especially Heliotropium supinum and Verbena
supina, as well as of synanthropic species, especially Xanthium spinosum, Cynodon dactylon,
and Cuscuta campestris. They occur at the peripheral part of Nevropoli and also at the small
ponds of Mourouzos and Mouriza. They represent temporary pond communities of the
alliance Verbenion supinae Slavni¢ 1951 and their degradation or their transition to
grassland.

1 23 5 6 7
4

Figure 27. Hierarchical classification tree of vegetation units on Mt. Kallidromo.

Vegetation unit 1a-3170_E-aquaticl: Cyperus fuscus-Eleocharis palustris.

Diagnostic species: Chara species, Cyperus fuscus, Ranunculus trichophyllus

Constant species: Cyperus fuscus, Eleocharis palustris

Dominant species: Cyperus fuscus

This community is characterised by the sedges Cyperus fuscus and Eleocharis palustris and by
frequent participation of the aquatic species Ranunculus trichophyllus (which has withered
when Cyperus fuscus appears) and Chara sp. Mentha pulegium appears sporadically. It
occurs at a small area of the eastern part of Nevropoli that remains innundated longer and
the soil is almost always waterlogged due to the water flow from a tap. The Cyperus fuscus-
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Eleocharis palustris community belongs to the alliance Nanocyperion Koch ex Libbert 1933
and succeeds in early to late summer the purely aquatic Ranunculus trichophyllus
community (class Potametea Klika in Klika & V. Novak 1941) which has its peak in spring to
early summer.

Vegetation unit 1b-3170_E-aquatic2: Eleocharis palustris-Ranunculus trichophyllus.

Constant species: Eleocharis palustris

Dominant species: Eleocharis palustris

This community is very similar to subunit 1a but lacks the species Cyperus fuscus and has a
higher frequency of Mentha pulegium. It occurs throughout the central part of Nevropoli
that remains innundated longer due to both the larger depth and the water flow from the
tap (locally). Similar to subunit 1a, this community succeeds in late summer to early autumn
the Ranunculus trichophyllus aquatic community but here the soil may dry completely at
some periods (when not influenced by the tap water or heavy rains). Also, this part of the
pond is the one with the most regular and frequent grazing and trampling. The plants,
mainly Mentha pulegium and Eleocharis palustris, develop in troughs formed by animal
hooves. Vegetation cover when the soil dries is usually very low and there are bare patches.
Except for Mentha pulegium, the flowering parts of the plants are continuously clipped to
the ground as soon as they appear. Crypsis schoenoides or other grasses could occur here
but might get missed due to grazing.

Vegetation unit 1¢-3170_F-aquatic: Heliotropium supinum-Eleocharis palustris.

Diagnostic species: Heliotropium supinum

Constant species: Eleocharis palustris, Heliotropium supinum

Dominant species: Eleocharis palustris

This community is similar to units 6 and 7 due to the high frequency of Helitropium supinum
and the presence of Verbena supina and belongs to the alliance Verbenion supinae but
differs due to the constancy and dominance of Eleocharis palustris. It is also characterised by
high frequency of Mentha pulegium and of significant participation of the nitrophilous
species Xanthium spinosum and Convolvulus arvensis. It also occurs at the central part of
Nevropoli, at long innundated areas but with less or no influence of the water flow from the
tap, hence the dry period is longer. Here, as in subunit 1b, the plants often develop in
troughs and get heavily grazed.

Vegetation unit 2-wet grassland-synanthropicl: Lolium rigidum-Plantago lanceolata.

Diagnostic species: Lolium rigidum -Lotus angustissimus

Constant species: Cynodon dactylon, Lolium rigidum , Plantago lanceolata

Dominant species: Lolium rigidum

This community is characterised by the high frequency of the wet grassland species Plantago
lalceolata and the semi-nitrophilous species Lolium rigidum and by the participatio of an
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array of wet and nitrophilous grassland species, especially of Cynodon dactylon. The
frequent presence of Lotus angustissimus suggests that this community represents either a
degradation of temporary pond communities or the transition to grassland or both. It is
restricted to the margins of Nevropoli and was more frequent in 2014, replacing or adjacent
to the very similar unit 5. Regarding syntaxonomy, it combines species of the classes
Stellarietea mediae Tixen, Lohmeyer & Preising ex von Rochow 1951 and Molinio-
Arrhenatheretea Tlixen 1937. Despite the participation of wet grassland species, it is mostly
a synanthropic grassland unit.

Vegetation unit 3-4-3170_E-swamp: Cyperus fuscus-Veronica beccabunga.

Diagnostic species: Crypsis schoenoides, Cyperus fuscus, Juncus articulatus, Juncus species,
Trifolium repens, Veronica beccabunga

Constant species: Cyperus fuscus, Plantago lanceolata, Rorippa sylvestris, Veronica

beccabunga

This community includes only 2 plots, one of 2013 and one of 2014, at exactly the small area
close to the tap, where the water from the tap enters the pond and a trough is formed due
to the water flow. The place is more often flooded than not but erratically depending on
how long the tap stays open or closed. The soil is always waterlogged. The characteristic
species are the swamp plant Veronica beccambunga and the Nanocyperion sedge Cyperus
fuscus. The deeper part of this area (represented by unit 4) includes wet grassland and
typical temporary pond species such as Rorripa sylvestris, Crypsis schoenoides, and Juncus
articulatus and the elevated part (represented by unit 3) includes nitrophilous species such
as Cynodon dactylon and Echinochloa crus-galli.

Vegetation unit 5-wet grassland-synanthropic2: Cirsium vulgare-Cynodon dactylon.

Diagnostic species: Cirsium vulgare

Constant species: Cynodon dactylon

Dominant species: Cirsium vulgare, Cynodon dactylon

This community is characterised by the high frequency of the nitrophilous species Cynodon
dactylon and the thistle Cirsium vulgare and by the participatio of an array of wet and
nitrophilous grassland species, especially of Rorripa sylvestris, Plantago lanceolata,
Convolvulus arvensis, and Polygonum arenastrum. The frequent presence of Mentha
pulargium and the sporadic participation of Lotus angustissimus, Verbena supina, and
Crypsis schoenoides suggest that this community represents either a degradation of
temporary pond communities or the transition to grassland or both. It is restricted to the
margins of Nevropoli and was more frequent in 2013, replacing or adjacent to the very
similar unit 2. Regarding syntaxonomy, this unit combines species of the classes Stellarietea
mediae Tiixen, Lohmeyer & Preising ex von Rochow 1951, Artemisietea vulgaris Lohmeyer,
Preising & Tixen ex von Rochow 1951, and Molinio-Arrhenatheretea Tixen 1937. Despite
the participation of wet grassland species, it is mostly a synanthropic grassland unit.
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Vegetation unit 6a-3170_F1-synanthropic: Xanthium spinosum-Cynodon dactylon.

Constant species: Xanthium spinosum

Dominant species: Cynodon dactylon, Mentha pulegium, Potentilla reptans, Xanthium

spinosum

This community is characterised by the high frequency and dominance of the alien thistle
Xanthium spinosum and the nitrophilous grass Cynodon dactylon and belongs to the
synanthropic vegetation grasslands of the class Stellarietea mediae. The participation of the
pioneer nitrophilous species Polygonum arenastrum and Coronopus squamatus is notable.
The frequent but not constant presence of Mentha pulegium and the sporadic presence of
Lotus angustissimus indicate that it represents a degraded stage or the transition to
grassland of its sister subunit 6b. It occurs at the periphery of the pond of Nevropoli and is
the main community in Mourouzos and Mouriza. It differs from the similar subunit 7a in the
high frequency of Cynodon dactylon and the participation of dry grassland species.

Vegetation unit 6b-3170_F1: Verbena supina- Mentha pulegium-Xanthium spinosum.

Diagnostic species: Verbena supina

Constant species: Cynodon dactylon, Mentha pulegium, Verbena supina, Xanthium spinosum

Dominant species: Cynodon dactylon, Mentha pulegium, Verbena supina, Xanthium

spinosum

This community is characterised by the high frequency and dominance of the typical
temporary pond species Verbena supina and Mentha pulegium and belongs to the alliance
Verbenion supinae. It is also characterised by high frequency and constancy of the
nitrophilous species Cynodon dactylon and Xanthium spinosum and differs from subunit 6a
only due to the presence of Verbena supina and the constancy of Mentha pulegium. It
occurs at the periphery of the pond of Nevropoli. It alternates with or replaces the similar
subunit 7b with which it differs in the low frequency of Heliotropium supinum, the high
frequency of Cynodon dactylon and the participation of dry grassland species.

Vegetation unit 7a-3170_F2-synanthropic: Xanthium spinosum-Mentha pulegium.

Constant species: Convolvulus arvensis, Mentha pulegium, Xanthium spinosum

Dominant species: Cuscuta campestris, Mentha pulegium, Xanthium spinosum

This community is characterised by the high frequency and dominance of the alien thistle
Xanthium spinosum and of the typical temporary pond species Mentha pulegium. Due to
dominance of Xanthium spinosuma and to the high frequency of the nitrophilous
Convolvulus arvensis and Cuscuta campestris it affilliates the synanthropic vegetation
grasslands of the class Stellarietea mediae. The dominance and constancy of Mentha
pulegium indicate that it represents a degraded stage or the transition to grassland of its
sister subunit 7b. It occurs at the periphery of the pond of Nevropoli and also in Mourouzos.
It differs from the similar subunit 6a in the low frequency of Cynodon dactylon and the
absence of dry grassland species.
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Vegetation unit 7b-3170_F2: Heliotropium supinum-Xanthium spinosum.

Diagnostic species: Heliotropium supinum

Constant species: Heliotropium supinum, Mentha pulegium, Xanthium spinosum

Dominant species: Mentha pulegium, Xanthium spinosum

This community is characterised by high frequency of the typical temporary pond species
Heliotropium supinum, Mentha pulegium, and Verbena supina and belongs to the alliance
Verbenion supinae. It is also characterised by high frequency and constancy of the
nitrophilous species Xanthium spinosum and differs from subunit 7a only due to the
presence of Heliotropium supinum and Verbena supina. It occurs at the periphery of the
pond of Nevropoli. It alternates with or replaces the similar subunit 6b with which it differs
in the high frequency of Heliotropium supinum, the low frequency of Cynodon dactylon and
the absence of dry grassland species.

Figure 28. Flora species typical of the vegetation in the temporary ponds of Mt. Kallidromo.

a: Verbena supina and Mentha pulegium, Nevropoli July 2013, b: Heliotropium supinum,
Nevropoli July 2013, c: Xanthium spinosum adjacent to Verbena supina, Nevropoli July 2013,
d: Ranunculus trichophyllus, Nevropoli, May 2014. Photo: P. Delipetrou.
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Table 11. Syntaxonomic table of vegetation units on Mt. Kallidromo with percentage frequency and fidelity index phi (superscript, only values significant to

the 0.05 level are shown).

Vegetation class Vegetation unit 1a 1b 1c 2_ 3-4 5 6a 6b 7a 7b
No. of plots 16 170 59 9 2 40 60 30 63 80
Swamp - Aquatic Eleocharis palustris 9438 100**° 100°**° 50 2 3 29 45
(Phragmito-Magnocaricetea, Veronica beccabunga 6 1007
Potametea, Charetea fragils) IRanunculus trichophyllus 508 83.1 2
Chara species 3g8°"! 2
Wet and mesophilous eutrophic  |Potentilla reptans ) ) 2 1528 7 3 4
grassland Plantago lanceolata 1009¢ 1000¢ 65244 17 27 2
(Molinio-Arrhenatheretea) Trifolium repens 5059 . . 5
Rorippa sylvestris 50 5 10 100** 627 22 5014 16 35
Yuncus species . 508
IHordeum hystrix 1138 .
Bellis perennis . 10°%°?
IRumex species 1170 . 3
Trifolium fragiferum 220 50 2518 7 7
Mediterranean temporary pond  |Verbena supina 6 25 . 2 100°%7¢ 61%"
(/soeto-Nanojuncetea) Lotus angustissimus 2 44°3° 10°° 3 . . 1
Mentha pulegium 12 45 68 55 57 93%¢ 847° 847
Heliotropium supinum 85°%3 . 10 79°*°
Crypsis schoenoides 3 50°18 2 2 2
Vuncus articulatus . 50°%%8
Cyperus fuscus 100°* 2 100°*
Pioneer trampled nitrophilous Coronopus squamatus . 2 . 2 1
vegetation IPolygonum arenastrum 6 1 2 22 58242 637%¢ 6021 17 29
(Polygono-Poetea annuae)
Synanthropic grassland Xanthium spinosum 7 20 11 30 98%°* 9331 89 913
including alien species Cynodon dactylon 1 7873 50 983" 73703 97%° 17 19
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Vegetation class Vegetation unit 1a 1b 1c 2_ 3-4 5 6a 6b 7a 7b
(Artemisietea vulgaris-Stellarietea \convolvulus arvensis 6 29 53 33 7578 7578 63 79%7 704
mediae) Cuscuta campestris 3522 10 63%7° 31
Hibiscus trionum 2 1
Echinochloa crus-galli 253 2 ) 50 2 3 3 5 1%
Geum urbanum 1138
IHypecoum species 2242 .
Centaurea solstitialis 44%%° 2877 3
Cirsium vulgare 22 6251 7 2
[Echium italicum . 2
Cichorium intybus 2242
Wmaranthus species 2 3 7 2
[Eryngium campestre 2 2
IPortulaca oleracea . . 1
Lolium rigidum 100°%°? 20°° 3 7
Dry grassland and scrub IParentucellia latifolia 11%8
(Festuco-Brometea, Poetea bulbosae) |pyrys spinosa 11318
Colchicum species 2 .
IMedicago species 2 310
ISanguisorba minor 2
Bellis annua 5153 3 .
Trifolium species 3 102
IRanunculus species 2
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

3.6. Phenological cycle of flora species and temporal succession in the
communities of the ponds of Mt. Kallidromo

The pattern of the alternation of the wet and dry ecophase (section 3.2) determines floristic
composition of the temporary ponds and the phenology of their flora species. The
phenological cycle of the main characteristic species identified in the temporary pond
communities of Mt. Kallidromo is presented in Figure 29.

In Nevropoli, vegetation appears in spring with the bloom of Ranunculus trichophyllus. This is
an aquatic community and also includes swamp grasses such as Eleocharis palustris which
produces new vegetative shoots when the ponds are flooded and flowers in summer. This
aquatic vegetation persists up to early or late June. The peripheral zone starts to dry early
and seedlings or rosettes or new shoots of various wet grassland and nitrophilous species
appear starting from late May or early June. The temporary pond species appear in July at
the margins of the pond and start flowering. In Verbena supina, Heliotropium supinum, and
Mentha pulegium the same individual goes on growing and flowering for at least a month,
maybe more and seed maturation and dispersal follows the same pattern. Moreover, as the
water withdraws, more plants appear at the peripheral zone and then towards the centre of
the pond up to late September. The synanthropic grassland communities usually peak in July
while the wet grassland species peak later in August or September. The pioneer nitrophilous
species Polygonum arenastrum and Coronopus squamatus start appearing as early as June
but reach their peak in autumn, up to late October but do not form extended communities
to succeed the temporary pond vegetation. In conclusion, the aquatic spring vegetation of
the Potametea is succeeded by the temporary pond vegetation of the Nanocyperetalia
(Eleocharis palustris is abundant in the centra of the pond) and/ or the wet grassland and
nitrophilous vegetation (mainly Stellarietea mediae and Molinio-Arrhenatheretea). Only at
the small area close to the water tap the late summer community is characterised by
Phragmito-Magnocaricetea species.

In Mourouzos and Mouriza there is no aquatic vegetation phase. Grassland species peak in
July. Temporary pond species appear sporadically in July and peak in August, maybe up to
early September. The erratic wet and dry ecophase pattern has prevented a more accurate
assessment of the vegetation.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 29. Phenological cycle of the main typical species of the temporary ponds of Mt. Qiti.
g: germination, fl: flowering, fr: fruiting, dis: seed dispersal, v: production of vegetative
resettes. Wet and dry ecophase for the pond of Nevropoli.

LIFE11 NAT/GR/1014 - ForOpenForests - National and Kapodistrian University of Athens
The project is co-funded by the European Commission financial instrument Life+

56



DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

3.7. Interannual variation and ecological factors in the ponds of Mt. Kallidromo

The study of interannual variation of the temporary ponds on Mt. Kallidromo took place only
in Nevropoli in the year 2013 and 2014 for reasons explained in section 2.

The exploratory DCA of the plot data of the pond of Nevropoli using the year of sampling as
a nominal environmental variable (predictor) indicated a strong unimodal response in the
1* axis (lengths of gradient 6.095) and a modest unimodal reponse in the 2" axis (3.134) so
unimodal analysis is appropriate (ter Braak 1994). The DCA model (Figure 30) with the 1*
and 2™ axis explained a small percentage of the species data (20%) and an even smaller
percentage of the species environment correlations (16%). Due to this and to the fact that
year of sampling explained a very small percentage (c. 1%) of the variance in floristic
composition we did not proceed in a direct analysis.

Vegetation plots are arranged along the gradient of the 1*" axis ordered by vegetation group
as follows: group 2, group 5, group 6, group 7, and group 1, from smaller to larger values of
the axis. It seems that the 1* axis may represent a wet ecophase duration gradient (longer
than 4 SD units), with longer duration at larger values of the axis. The typical temporary
pond species are arraneged along the same gradient with Lotus angustissimus and Verbena
supina at lower values and Mentha pulegium, Heliotropium supinum, Crypsis schoenoides
and Cyperus fuscus at larger values. Crypsis schoenoides and Cyperus fuscus along with
vegetation group 3-4 and part of group 1 (subunit 1c) are separated along the 2™ axis which
may represent a disturbance from water flow gradient. The ecological niche of Heliotropium
supinum, Mentha pulegium, and Verbena supina is well separated from the niche of
grassland and nitrophilous species, but some nitrophilous species such as Xanthium
spinosum, Cuscuta campestris, and Convolvulus arvensis have their optima in the longer
innundated plots.

Table 12. Summary of DCA of Nevropoli plots.

Axes| 1 2 3 4

Eigenvalues 0.853 0.693 0.283 0.230
Lengths of gradient 6.095 3.134 2.842 3.057
Species-environment correlations 0.072 0.129 0.238 0.254
Cumulative percentage variance

of species data|] 11.0 19.9 235 26.5

of species-environment relation| 0.1 15.5 0.0 0.0

Sum of all eigenvalues 7.770
Sum of all canonical eigenvalues 0.078
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic

communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.
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Figure 30. DCA of Nevropoli vegetation plots, axes 1 and 2, species focused symmetric Hill

scaling (species points at the centre of their niche in the diagram, plot distances are

ecological distances).

Table 13. Paired comparison of 2013 and 2014 presence/abundance of water related species

in the plots of the pond of Nevropoli.

Species presence/abundance 2013 vs 2014 P
Verbena supina > 0.000
Eleocharis palustris > 0.000
Rorripa sylvestris > 0.014
Heliotropium supinum =

Plantago lanceolata =

Xanthium spinosum =

Cynodon dactylon < 0.019
Mentha pulegium < 0.000
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

In Nevropoli pond, as in the ponds of Qiti, the effect of year of sampling was not evident in
the general picture of the interannual variation but it was evident in the spatial distribution
of the vegetation groups (Figure 12). Indeed, the comparison of the plot by plot abundance
of the water related species between the two years (Table 13) indicated significant changes
in the presence/abundance of several characteristic species. The typical temporary pond
species Verbena supina, the sedge Eleocharis palustris, and the wet grassland species
Rorripa sylvestris were more abundant in 2013. On the contrary the nitrophilous species
Cynodon dactylon and the typical temporary pond species Mentha pulegium were more
abundant in 2014.

Species turnover per plot (Figure 31), that is the number of species present in one plot in
2013 but absent in 2014 and vice-versa, was high. Turnover was on average 3 species (range
from 0 to 11 species) corresponding to 55 % of the species per plot.

In conclusion, although interannual variation did not significantly affect the floristic
composition of Nevropoli pond as a whole, there were significant changes in the spatial
distribution and abundance of the species.

100% -

Number of species, %

10%

0%

O turnover [same Plots

Figure 31. Percentage species turnover per plot at Nevropoli pond. Labels represent the
number of common (same) species per plot.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

4. lllustration of pressures in the temporary ponds

Figure 32. Heavy grazing in the pond of Louka: all plants are clipped to the ground in and
around the pond in mid July 2013. Photo: I. Dimitriadis.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Figure 34. Heavy grazing at the pond of Nevropolis in early June 2013. Eleocharis palustris
new shoots with clipped tops. Photo: I. Dimitriadis.

Figure 35. Heavy grazing at the pond of Nevropoli in early July 2013. All Eleocharis palustris
shoots are clipped to the ground. Photo: |. Dimitriadis.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Figure 36. Heavy grazing and trampling at the pond of Nevropoli in early September 2014.
All Eleocharis palustris shoots are clipped to the ground and grow at the margins of throughs
formed by animal hooves. This part of the pond is still waterlogged or locally flooded due to
the water flow from the tap (the rest of the pond is dry). Photo: |. Dimitriadis.

All Eleocharis palustris shoots are clipped to the ground and grow at the margins of throughs
formed by animal hooves. Photo: I. Dimitriadis.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Figure 38. Water tap and water flow at the pond of Nevropoli in early July 2013. Photo: I.
Dimitriadis.

Figure 39. Signs of vehicle wheels in Nevropoli pond in early July 2013. Photo: I. Dimitriadis.
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DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170%*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Figure 40. Signs of vehicle wheels in Nevropoli pond in early May 2013. Photo: I. Dimitriadis.

Figure 41. Signs of vehicle wheels and heavy grazing (all plants clipped to the ground) in
Mouriza pond in early June 2013. Photo: I. Dimitriadis.

LIFE11 NAT/GR/1014 - ForOpenForests - National and Kapodistrian University of Athens
The project is co-funded by the European Commission financial instrument Life+

64



DELIVERABLE A.3.1.a. Base study and interannual variation of temporary pond (3170*) biotic
communities in Mt. Oiti and Mt. Kallidromo. Part A. Flora and Vegetation.

Figure 42. Heavy grazing (all plants clipped to the ground) except for the alien thistle

Xanthium spinosum which has invaded the periphery of Nevropoli pond in early July 2013.
Photo: I. Dimitriadis.

Figure 43. Heavy grazing: all plants clipped to the ground except for the thistle Cirsium
vulgare in Mourouzos pond in early September 2013. Photo: |. Dimitriadis.
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MAPAAOTEO A.3.1.B. MeAétn Baong Kal SLaypoVIKEG SLAKUUAVOELG TWV BLOTIKWY KOLVOTATWY TwV
gnoxlakwv Alpviwy (3170*) ota 6pn Oitn kot KaAAiSpopo. Mépog B. Acrtovdula.

NEPINAHWH

Ta aomévéula mou fouv povipa N yla éva pEpog tng {wng TOUG OTOl EMOXLKA Alpvia
neptAapfdavouv éviopa Kol KopKvoeldn Sladopwyv tdfewv Kabwg Kat ZTPoRALOTLKOUG
MAatuéApvBec. MNa tnv SelypatoAnyia toug xpnotponol)Bnkav Stadopeg péBodot avaloya
HE TOV TPOTO Kal Xwpo IwnNG TOoUG. Z€ OPLOUEVEG TIEPLOXEG SV ATAV SuvaTh N TapATHPNON
Kal guAAoyr Selypdtwy ylati ta Aluvia autd sixav Eepabetl. Emiong dlamiotwbnkav PeyaAsg
Slatapayég, Kuplwg otnv Alpvn thg NeBpomoAng, mou odeihovtal otnv Spdcn Boosldbwv
oAAQ kAL otnv avefeleyktn mopouoia Kat Slatapoyr and eNLoKENTeG. Katd tnv SLdpkeLa Twv
600 emIokEPewV oL oToleg Mpaypatonolnonkav nepimou tnv dla enoyr, 6ev dlamotwonke
Kamola Slaxpovikn SLaKUUAVoN TwV TANBUOUWY TwV 0.oTtovEUAWV.

SUMMARY

Two visits took place within the framework of the project “ForOpenForests”. We
concentrated on the ponds of Nevropoli and the wetland of Souvala in Mt.
Kallidromo and on the ponds of Livadies, Greveno, Louka and Alykaina in Mt. Qiti. In
addition, we collected samples from watering ponds and rivulets. We collected adult
and larvae mainly of insects such as Odonata, Trichoptera, Ephemeroptera,
Neuroptera, Crustacea and Coleoptera. During these two visits we did not notice any
population fluctuation although in order to observe such difference we need at least
5-10 consecutive years.

The proposals for any sustainable management must include the determination of
the optimum and average duration and intensity of floods and the composition of
animal and plant species. It is also very important to monitor the quality of water in
order to identify any degree of pollution. Moreover, it is necessary to analyze the
intensity of use of the sites by livestock and the determination of the optimum
degree of use in order to use it to adjust to reasonable levels.

One of the most important activities for the restoration of seasonal ponds and its
invertebrate fauna is to preserve not only the most important ponds, but other
bodies of water such as springs, streams and wet meadows. Also, there is a need to
apply different strategies, depending on the size, importance, sensitivity and location
of each body of water.
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Eloaywyn

Ta aomovéuAda mou Jouv POV i yla éva HEPOG NG (WG TOUG OTA ETIOXLKA ALvia
nepllappavouv évtopa twv tafewv Ednuepomtepa, Odovtoyvaba, Tpiyomrtepa, Almtepa,
Etepomnrtepa kot KoAeomtepa. Eniong, nepthapPfavouv Kapkivoeldr) Avootpaka, NwtooTpaKa
kot Koyyootpaka kabwg kat ZTpofAtotikouc MAaTUEAULVOEG.

Ta évtopa amoteAoUV onUAVTIKO HEPOC Tou uddativou TepIBAAAOVTOC. I& TTIOAEG TIEPLOXEG
amotelolv to 60-70% TOU CUVOALKOU aplBuol edwv (Zacharias et al.,, 2007). Kabwg n
adBovia Twv eldwv eVIOPWY e€apTdTal amo MOAAA XApaAKTNPLOTIKA OTIWE TNV OVATTTUEN TWV
HoKpodUTWY, TNV TocOTNTO Tou SLoAUPEVOU OfuyOvou Kol ThV avamtuén mAnBuouwv
HLKpoBilwv, xpetdlovtal €I8LKEC TPOCAPUOYEC yia va emiBlwaoouy. Oplopéva eidn, eite wg
TIPOVUUPLKEC £iTE WG eVNALIKEG HOPdEC, oKkABoUV Kal KpUBovVTaL O0TOV TUBUEVA ELWVOVTAG
£10L TN 6paCTNPLOTNTA TOUC yLla va eMLBLLCOLV TV Neplodo tng Enpaociag. H clotaon tng
navidog Twv eVIOpwV SLaKUUALVETAL ONUOVTLIKA Kol kaBopiletal os peyalo Pabusd amd tnv
udpoloyia tou mepIPAAAovtoc Touc.

Ta Kapkivoeldn eival n peyalitepn opdda poakpoaomovSUAwY oTa EMOXIKA Alvia. Itnv
neploxn ™G Meooyeiov n adBovia sdbwv Kapkivoeldbwy elval cuyva peyoAUtepn ot
epruepa vepd mopd ota povipa. To pHokpoaoTovouAda emiBlwvouv otnv Enpaocia pe TN
Hopdr avBeKTIKWY oTadiwv OMWE auyd Kal KUOTELC.

OL o Kowol Bnpeutéc ota emoxkd Alpvia gival ot ItpoPiliotikol MAaTuéApLVOeg, ot
VWTOVAKTEC, Ta Kataduopeva KoAeomrtepa Kal ot tpovUpudeg Twv OSovtoyvabwy. And autd,
LOVO oL XTpoBLALloTikol elval og B€on va TapdyouV avVeEVEPYA QUYA TIOU ETLBLWVOUV TLG ENPEG
nieplodouc. O TUMOG TOU Alpviou eival o Baclkog Tapdyovtog yla va kaboplotel molot
Bnpeutécg elval oL o amnoteAecpatikol (r.y. BoAd évavil kabBapwv Awuviwv, Atuvia pe 1
Xwplg PAdotnon KAm.). Edv umdpxet €MAeuwpn twv peyaAltepwv Onpesutwy, TO KUPLO
mAcovékTnua Ba €xouv Ta pikpotepa Kapkivoeldn. Autd ta Kapkivoeldr dev cuvavtwvtol
ouxva oe vepd pe Papa (Brendonck et al., 2002; Eitam et al., 2004; Lahr, 1997; Spencer et
al., 1999).

MoAAG OLKOAOYLKA XOPOKTNPLOTIKA £XOUV AToS0Bel OTLG TTAVIOLKEG KOWVOTNTEG TWV EMOXLKWV
Apviwv. Mepka and auvta ival n unapén Stadoxng GAcEWY, N AVIIKATAOTOON TWV KUPLWV
AELTOUPYIKWV TPOPKWY opadwy Katd tn Sitdpkela TG uSpomeplddou, O TEPLOPLOPEVOS
POAOG TwV Bnpeutwyv, n Sldpkela TNG UdpomePlOSou WG BACIKOG TapAyovIag, Kol N
nieptBarloviikn mieon mou avrtmpoownelel TV €npn ¢adon yla tnv navida (Boix et al.,
2009).

H ubpoPLa BAGOTNON KOl £va GNUAVTIKO HEPOC TWV ACTIOVOUAWV £€apTWVTOL QMO OTIOPOUC,
OTOPLA, AUYA Kal KUOTELC TTOU ETIPLWVOUV KATA T SLdpKela TNG Enpng mepldodou. Etol n
Slatrpnon Twv WnUATwy Tou mubuéva twv Alpviwy sival amapaitntn yla tn Stotnpnon twv
anmoBepdTwy omopilwv Kal AAAwWY avOeKTIKWVY popdwy wote va StatnpnBel n BLOoMOIKIAOTNTA
TOUG.

O tumog tn¢ mavidog eaptdatol amd 1o péyeboc tou Awuviou, to £€6ad0C Kol TO YPOVIKO
dlaotnua tng umapEng vepou. MoAAG £viopa XpnoLUoToLloUV Ta AlUvia EUKALPLAKA Yo TNV
avamapoaywyn kat tn Slatpodrny Ttoug (Kupiwg Obovtoyvaba, Almtepa Kol HEPLKA
KoAegomtepa) aAAa petavaotelouv o€ AAAO USATIVO CUOTAUATA OTAV TO Alpvia Enpaivovtal.
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To nui&npo kAlpa To omolo emikpatel oe OAn T Meooyslakn Aekavn n omola xapaktnpiletal
oo TNV €viovn €MoXLKOTNTA Kol TN Un mpoPAsPipudtnta tng Stabeowudtntag vepou,
QTTOTPEMEL TNV QVATTUEN €VOG MOVIUOU emidpavelakoU udpoypadikol SikTuou, To omoio
neplopiletal ouvnOwe oe UPAAHUPA VEPA TIOPAKTLWY UYPOTOTIWY KO ALUVWV KAl O Aluvia
peyalou U opETpou. Ao TNV AAAN MAEUPA, Ta EMOXLKA Aluvia elvat Ta Tiio Stadedopéva Kot
OVTUTPOCWIEUTIKA USATIVOL OLKOGUOTAUATA TWV HECOYELOKWY YXwpwv, Kol ¢lhofevouv
TIAOUOLEG KAL OTIOKAELOTIKEG BLOAOYLKEG KOLVOTNTEC MIPOCAPHOCUEVEG OTO KALLATIKO TIPOTUTIO
NG EPLOXNG. EmumAéov €xel amodelyBel OTL Ta emMOXIKA Alpvia EPLEXOUV EVal LEYAAUTEPO
TTOCOOTO TNC TOTULKAG BLOTOLKIAOTNTOC Ao GAAOUG TUTIOUG UYPOTOTIWY OTWC Ol ALUVEG, Ta
TIOTALA KoL TOL pudkLa (Biggs et al., 2005; Hassall et al., 2012; Williams et al., 2004). KaBwg
€xouv peyaAltepn molkhia yAwpidag kal mavidag, mepléxouv emiong €va PEYAAUTEPO
TOO0OTO Oomaviwy kKal povadikwy etdwv (Williams et al.; 2004, Davies et al., 2008). Kata
OUVETIELO , TO ETIOXLKA ALpvia Kal oL Blokowvwvieg Toug £xouv teBel umd mpootaoia pe odnyia
™¢ Eupwmnaikng Evwong (odnyia 92/43/EOK tou fupPouliou) kat armd tn TupPBacn Papocdp
yla toug Yypotonoug (Wndlopa VIIL33/2002). Metafl twv aomovUAwWY, OPLOUEVEG OUASEG
KapKWVOElbWV ouxvad Bewpolvtal w¢ «eldn vavapyideg» Ttwv MECOYELAKWY EMOXLKWV
Apviwv (m.x. Eder & Hodl, 2002; Marrone et al., 2009). Mapd tnv MOAUTIAOKOTNTA KAl TN
onuooia TWV KOWOTATWYV TWV KOPKLWVOEWSWY TWV HECOYELNKWY EMOXIKWYV Alpviwv, n
e€alpetik@ MAovola Tavida EVTOUOOTPOKWY TWV OLKOCUOTNUATWY OUTWV £XEL ATOTEAECEL
OVTLKEIUEVO €peUVNTIKOU eVOLAPEPOVTOE UOVO KATA TIC TEAEUTOLEG SEKAETIEG, KAl TIOAAEC
TaELVOULKEG opadeC Kal TepLoxEG e€akohouBoUv va eivat eAdylota yvwoteg (Marrone, 2006).
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2. MeBodoloyia

Ot deypatoAnyieg mpaypatomnoliBnkav o€ Alpvia kot Twv SUo opevwy OyKwv aAAd Kot o€
aAa otaclpa i péovra evdlattnuata. Ot SeypatoAndieg twv LvOPOBLWV OpPYAVICUWY
ipaypotonoBnkay e thv BornBela amoywy, capwvovtag TV eMbAVELD TOU VEPOU KOl TOU
WNHOTOG O 000 HEYAAUTEPN EKTACN. XTA PEOVTA USATA OL QTOXEG TIOPEUEVAV OE €va
OUYKEKPLUEVO 0TaBepO onpelo emi touAdylotov 5 Aemtd.

Ma ta uttdpeva €ién, ol mpovupdeg Twv omolwv {ouv 0To VePO, Xpnolponotndnkav el8IKEG
QMOXEC yla Lmtapeva £i6n. H cuA\oyn Toug mpaypatonotndnke oe OAn tnv emtpavela yupw
armd o oTACLUA KAl péovta evdlaltipata, o pia anootaon 100 W. ITnv 8la €ktaon ywvav
eMiong oUANOYEC LE TO XEPL YLOL N ITTApevVa 16N, ol TtpovUUdEG TwV omolwy eivat USPOPLEG.
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3. AnoteAéopata
Eniokeyn 11-13 louviou 2013

Katd tn ddpkela tng eniokePng oto KaAAiSpopo kat tnv Oitn petagu 11-13 louviou 2013,
nipaypotonoBnkay delypatoAnPieg kal mopatnNPNOEL; O LECOYELOKA EMOXLKA ALpvia yla
TV Kataypadn Twv udpofLwv acTovoUuAwWY .

Juykekplpéva €ywvav emokéPelg ota Auuvia NefpomoAn kat 2ouBaia oto KaAAidpopo, kat
ABadiEg, MpePevo, AoUka kat AAUKawva oty Ottn.

OAa ta Awvia ta omnola eniokedOnkape, ektog tng NeBpomoAng, eixav Eepabel Kal eMOpEVWG
Atav ToAU SUokolo va eviomioBolv udpofla aomovduda. Opwg cUAAEXBNKavV evAALKa
O&ovtoyvaba (ABeAoUAEG), oL TpovUUdES TwV omoilwv eival udpoPLeg. Emiong cuAExBnkav
LVOPOBLa KoAedmtepa amod TnyEG YAUKoU vepoU oL omoieg TpodoSoTouv oplopéva amd autd
Ta Alpvia ) Bpiokovtal mOAU KOVTA O QUTA.

Eniong SlamotwOnkav peyaheg Siatapayxég, kupiwg otn Alpvn tng NePpomoAng, mou
odellovtal otnv paon Booeldwv aAAd Kal oTnv aveEEAEYKTN tapouaia Kal Statapayn amno
ETILOKETTEC.

Enioken 27-28 Mdaiou 2014

Katd tn Siapkela tne eniokePng oto KaAAiSpopo kal tnv Oltn petalu 27-28 Maiouv 2014,
nipaypotonoBnkay delypatoAnPieg kal mapaTnPNOELS 08 LECOYELOKA EMOXIKA ALuvia ylo
™V Kataypadr Twv udpoBLwv acTtovoLAWY .

JuykekpLpéva gyvay eilokéPelg ota Apvia NefpomoAn, Auvio avatoAikd tng NeBpomoAng
kot YouPala oto KaM\ibpopo, kot AlBadléc otnv Oitn. Emiong éywvav emiok€Pelc Kot
Kataypad£EC o UIKPA ALvia, TOTIOTPECG KAl 0 PUAKLO TWV TIEPLOXWV.

JTG TEPLOXEC MEAETNG OUANEXBNnKkav eviAika Odovtoyvaba (ABeloUAeg), udpoPleg
npovUpdeg Obovtoyvabwyv, Tpomtepwy, Ednuepodmtepwy, Neuvpomtepwv, Huimtepa,
Kapkwvoeldr), ubpoBlol SaktullookwAnkeg K.d. Emiong cuAAéxBnkav udpoBLa KoAsomrtepa
ard nnyEg yAukoU vepou ol onoieg TpodoSoTouv opLopéva amd auta Ta Aluvia r Bpiokovratl
TIOAU KOVTA O€ aUTA.

Eniong emuPBefaiwbnkav ot dtatapaxég, kuplwg otn Alpvn tng NefpomoAng, mou odeidovrat
otnv dpaocn Pooeldwv aAAd Kal oTnV aveEEAEYKTN TAPOUCLA KAl SLaTapayr] oo EMOKEMTEG.

Awaxpoviki Stakupavon (variation) Twv BLOKOLVOTATWY TWV EMOXKWV ALuviwv

Katd tnv Sldpkela Twv duo emiokéPewv oL omoieg mpaypatonotibnkav nepinou tnv Sla
enoyn, 6ev dlamotwOnke kamowa Slaxpoviky Slakupavon Twv TMANBUCHWV TwvV
aomovdUAwv. BePailwg, ywa va SlamotwBel g TETola  SloKUpAvVOn  amaLtouvTal
TouAdyLotov SetypatoAnPieg 5-10 cuvamTwy ETWV.

AvAAuon anOTEAECUATWY

O npoodloplopdc twv eldwv ta omoiot cUAEXONKav Bploketal oe e€ENLEN yLaTl Sev uTtapyoLV
KatAAnAeg kKAelbeg kal meplypad£g mou Ba pnopoloay va xpnaotonotndouv yla tnv
avaAuon. Mo opKeTd Selypata amatteital n yvwpn e8Kwy oo To eEWTePLKO, pia
Sladkaoia apketd xpovoBopa.
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4. Jupnepacpota

Mo TNV AmoKATACTACN TWV EMOXKWY AlUviwy amattolvtal Kot apxdag, os OtL adopd ota
aomovduda, n Swatripnon tg uSpPoAoyLKNC SUVAULKAC TOUC HE evioxuon Tou uddtivou
SuvapkoU. Metafl Twv PETPWY TIOU amaLtouvTal yla Tn Slatpnon Twv aoTtovoUAWY Twv
ETOXLKWV ALUVIwV TIPEMEL va TieplhapBavovtal HETpa yla Thv dlatnpnon tng uSpPoAoYLKAC
SUVOLKAG TwV Alviwv kal ywa Tnv amoduyn cuvimapéng Yaplwv i eloBANTIKwY ldwv
omnwg ot kapaBidec. Emiong, mpémnel va undpxel cwotn Staxeipion tng Booknong kat puBbuLon
TWV YEWPYLKWVY TIPAKTIKWY OTn AEKAVN QMOPPONC. ZUXVA OmalToUvVTolL SpacTnpLOTNTEG
OMOKATACTOONG OTAV Ol BLOTOTIOL £X0UV UTIOOTEL €vtovn urtoBabuLon.

Ma va yivel pia owotr Slaxeiplon twv Ayviwy, gival amapaitnto va mpoodloploTel n
BEATIOTN KOL HEON MEPLOSOC Kal N Eviaon TwV MANUUUPWY, N ouvBeon Twv {WIKWV Kot
duTkwv eldwv, N xpHon Twv Aviwv anod ta onovbuAwtad, wWlaitepa twv apdBiwy, Kal n
xpnon toug amd udpofla mrnva. Eival emiong moAU onuavtikd va mapakohlouBesital n
ToLoTNTA ToU vepOoL yla va mpoodloplotel o BaBudg tng pumavon and GutodpApuoKa Kot
Andopata. EnutAéoy, eival anapaitnto va avaluBel n évtacn tng xpriong Tou Xwpeou armod
OypPOTIKA {wa Kol 0 MPOCSLopLoUOG Tou BEATIOTOU Babuol Xpriong, TTPOKELLEVOU N XpHon
OUTH VO T(POCOPUOOTEL 0€ AOYLKA eTtimeda.

Mia amod TIg oNUAVTIKOTEPEG SpACTNPLOTNTEG YLOL TV OTTOKOTAOTOON TWV EMOXIKWY ALUViwy
elval n Statipnon oxt LOVO TWV CNUAVTLKOTEPWY ALUVIWYV OAAG KOl TWV UTIOSEECTEPWY,
petafl Twv omoiwv Ba TpEmel va mpootateuBoly Kal GAAEC USATIVEG MATEC OTIWG TINYEC,
pudkia Kot uypa AlBadia. Emiong, Ba mpémnel va epaprooTolV SLAPOPETIKEG OTPATNYLKEC
Slaxeiplong, avaloya pe to péyeBog, TNV onuacia, tTnv evatcbnola kot TNV TonoBeoia tou
KABe Alpviou.

Télo¢ amatteitol n evioyuon Ttwv TPOOTAOEWWY ylo TV edOpUOY OTPATNYLIKWY
EKTIALSEVONG KAL EVNUEPWONC TWV TOTILKWVY KOWVWVLWY TIou Ba ameuBUvovTal 6To upy KOWo
Kol oe ¢opeig mou €xouv oxéon pe tn diatripnon tng ¢uong, Tn Slaxeiplon TNG yng Kat T
vewpyla.
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ALBabLEC TexVNTA AluvoUda. QwTo A. Aeydkig.

IpeBevd. DwTo A. Aeyakic.
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KaAAidpopo. Mépog I: Apdipra. Mapadotéo A.3.1.a yia to poypappa LIFE11 NAT/GR/2014 -
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NEPINAHWH

J1o m\aiolo Tou mpoypappartog Life ForOpenForests yia tn peAétn twv AudBiwv €ytvav duo
emok€Pelg ota opn KaAlibpouo katl Oitn tov lovvio tou 2013 kat tov Mdto tou 2014. 1o
0po¢ KaAidpopo povo oto Apvio Nefpomoin unnpxe vepd evw ta SUo dAa, Moupoulog
kat Moupila, ntav oteyvd. ZUVOAKWG Tapatnendnkav kot Koatoaypadnkav €€l (6) €idn
AudBilwv pe KaAn aplBuntikn avtutpoowneuaon. Av Kal oto opoc Oitn Kal Ta T€ooegpa Uno
peAETn Awuvia (AoUka, ABadiég, Mpefevo kal ANUKaAVa) ATav amofnpapéva, evtomiotnkayv
mévte (5) 16N ApdBilwy Kot TAAL LE LKAVOTIOLNTIKO aplOPO aTOUwy.

Ta Sebopéva autd umodelkviouv OTL OAa Ta ApdiBla TIOU amAVIWVTIAL Ot UTO HEAETN
Apvio ohokAnpwvouv Toug PBLoAoylkoUG TouG KUKAOUG OOXETWG TNG EMOXIKAG TAPOUCLAG
vepoU, KaBw¢ €xouv Tn SuvVaTOTNTA VA XPNOLUOTIOLOUV UUKPOTEPEG MOVIUEG USATOCUANOYEG
OMw¢ ToTioTpeg mou adBovolv oTNV MEePLOXH, HIKPOUC XELUAPPOUS, TeXVNTEG Sefopeveg,
OTEPVEC K.qL.

SUMMARY

The project site of Mt. Oiti includes four high altitude temporary ponds, namely
Livadies, Greveno, Alykaina and Louka. The project site of Mt. Kallidromo includes
three high altitude ponds, namely Nevropoli, Mourouzos and Mouriza.

For the study regarding the amphibians, two visits to the sites were done during
2013 and 2014. At the project site of Mt. Kallidromo, water was present only at
Nevropoli pond while the other two ponds had been dried out due to the seasonal
environmental conditions. At the Mt. Kallidromo site, six (6) species of Amphibia
were recorded, having more than adequate numbers. At the project site of Mt. Qiti,
all temporary ponds were dry. Nevertheless, around these ponds five (5) amphibian
species were recorded. All of these records indicate that the biological cycles of the
species are fulfilled regardless of the temporal presence of water in ponds as they
seem to be able to utilize smaller, permanent water bodies (e.g. small streams,
livestock water troughs, artificially maintained ponds).
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MAPAAOTEO A.3.1.y. MeAétn Baong Kat SLaypoviKES SLAKUUAVOELG TWV BLOTIKWY KOWVOTATWY TwV
gnoxlakwv Aluviwy (3170*) ota 6pn Ottn kot KaAAiSpouo. Mépog . Apdipia.

1. Ewaywyn

TA AMOIBIA TQN ENOXIKQN AIMNIQN

To BAGCLKOTEPO XOPOKTNPLOTIKO TWV EMOXLKWV Alpviwy, gival n meploSikdTnTa TNG UTIAPENG
vepoU, eite autn elval eTAola Kal meplopiletal os Alyoug PNVEG TNV AvolEn N amouclalet
KATIOLOUC UNVEG TO KaAoKaipl, lte n MANPWOT] TOUG £XEL EMELCOSLAKA XOPAKTNPLOTIKA.

AN XapaKTNPLOTIKA armoteAoUV ol Splusiec afloTikég ouvbnkeg, ou odeidovtal petafl
GA\WV OTO yeyovog OTL otnv MAsloPndla Toug Ta emMOXIKA Aluvia sival pnxd, Le HEYAAN
eTULPAVELA KAl WC €K TOUTOU £lval TILO ETUPPETI O KALUOTIKEG AAAOYEG OKOUA KOl KATA T
Slapkela TNG PEPAG, N KN otabepr) SLapKeLlag TnG ENpng mepLodou, K.a.

Ta Apvia mapouoialouv emniong moAU €vtovn Stakvuovon oto uéyebog, oto oxnuo, oTo
BaBog, otV MOLKIAOTNTA TWV OPYAVIOHWY KAl OTn XPOVIKA Sldpkela MANpOTNTOG o vepd
(Beja & Alcazar, 2003; Boix et al., 2004; Boix et al., 2001; European Commission DG
Environment, 2003; Lahr 1997; Rhazi et al., 2004; 2001a; Rhazi et al., 2001b).

Eival meptBaiiovta mou amoteAouv tAovala Ny TPodnc yia moAAd £i6n mavidag, piag kat
n ondn g un vdpoPLag BAGoTNoNG TTOU KAAUTITEL TNV EKTACT TOUG KATA TOUC ENpoUC LAVEG
UTIO aEPOPLEG OUVONKEG, AMOTEAEL TAOUCLOTEPN TIOLOTLKA KOlL TTOGOTLKA TPOdr OE MPWTEIVEG
yla toug campoddyoug opyaviopoug (Barlocher et al, 1978). OL ocuvObnkeg autég oe
ouvbuaoud pe tnv adBovn nAlodavela Adyo Hikpol BaBoug, suvoolv TNV aveumodlotn
avarmntuén g udpopLlag xAwpidag pe amoTEAECUA TO OLKOCUOTN A, 0TO UVOAS Tou, va ival
TIAOUGLOTEPO KOL VA XapakTnpiletal amnd peyalltepn BlomokiAdtnTa.

‘Etol, opyavicpol onwg ta Stddopa Audifla mou Stabétouv mpooapuoyEG yla TV Enpn
niepiodo, €xouv TNV guKkalpia va eKPETAAANEUTOUV £va OLKOGUOTNO TIOU TOUG TIAPEXEL TN
Sduvatotnta va avantiouv uPnAEG TIUKVOTNTEC TANBUCUWY OTO TPOVUUPLKO akoun otadlo,
TpLy omd T LETaUopdwon Kat T Slaomopd Twv evnAiKwy.

‘Eva ONUAVTIKO XOPAKTNPLOTIKO TWV ALUVIWY amoTteAel n OXETIKA amoucia Bnpeutwy, KUPLWG
Papwyv. ‘Otav, mavtwg, sudavidovtotl aomdvdulol Bnpeutég, ta ev Suvapel Bnpauata
£€xouv cuvnBw¢ ohokAnpwoel Tov KUKAO LW TOUG 0TO ALUVIO KOl £X0UV amOpOKpUVOEL amo
QUTO. Y€ YEVIKEG YPAUUEC ETIONG, LOYVUEL OTL UE TNV ETILUAKUVON TNG TIEPLOSOU TANPOTNTAG OE
vePO, aufAavetal n MOWKIAOTNTA Twv €dwv Tou Aluviou (Beja & Alcazar, 2003; Blaustein &
Schwartz, 2001; Boix et al., 2004; Eitam et al., 2004; Nicolet et al., 2004; Rhazi et al., 2004).

Ol opyaviopol ou oxetilovral pe emoxikd Aluvia, Soakpivovtal kupiwg oe SUo Katnyoplec:
0€ QUTOUG TIOU TIOPOUEVOUV OTn AEKAVN TOU ALUVIOU Kal HETA TNV amofnpovon, Kol o€
auToUG TIOU amopakpUvovtal and auto oe Kamola ¢aon. 2tn deltepn Katnyopla avikouv
opyaviopol mou umoPdAlovtal o€ OUVIOUN OVIOYEVETIKN oAAayn otn popdoloyia,
duaolohoyia kalL cupmeplpopd, ocuvnBwWG ot ocuvdptnon He TG OAAAYEC TOU AUECOU
nieptBaAlovtog toug (Wilbur 1980), nAadn opyaviopol mou udiotavral petapopdwon.

Y& QUTA TNV Katnyopia avikouv ta meploocotepa Apdifla tng eAANVIKAC ETILKPATELOG TIOU
g€aptwvTtol and To UYPO OTOLXELD Yyl TNV avamapaywyn Kal tnv avamtuén Toug Katd Ta
npwta otadia TN {wng toug. Ta emoytkd Awuvio rtailouv dlaitepo poAo o MOAMEC TIEPLOXES
™G EAAGSaG, ou oTepOoUVTOL HOVIHWY USATIVWY oxnUatlopwy. Agilel va onuelwOei otL otnv
EMASa 10 73% TwV eMOXLOKWY ALUviwy BpLoKeTAL 0 vnold Tou Alyaiou, Adyw Twv Enpuwv
KALLLOTLKWY OUVONKWV TIOU ETULKPATOUV.
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MAPAAOTEO A.3.1.y. MeAétn Baong Kat SLaypoviKES SLAKUUAVOELG TWV BLOTIKWY KOWVOTATWY TwV
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Ta Apdifla mapouctdlouv CNUAVTLIKA TMAQCTIKOTNTA OTNV TOXUTNTO TNG METAMOPIWONG,
KoBwg Kal oto UEyeBOC TOug KaTA TNV evnhAikiwon, oe ocupdwvio pe TRV TAXLTNTO
amofnpavong Tou Awuviou. MeydAo pEyebog KOTA TN UETAPOPGWON CUVETAYETAL
HLEYAAUTEPN OPUOCTIKOTNTA, OE MEPIMTWAON OUWG APECNC amoENpavVong Tou ALpviou umapyel
Kivbuvog va punv oAokAnpwOBei n petapodpdwon, yeyovog mou Ba odnyrosl oto Bavato Tou
mAnBuopou. Eival mpodaveg OtL n uypn mepiodog mailel peydlo poAlo otnv emiBiwon Twv
anoyovwv (Grillas et al., 2004; Jakob et al., 2003; Ryan & Winne, 2001; Snodgrass et al.,
2000).

H Slwaomopd kaBwg kat n avamopaywyn tTwv AudBiwv Aappavel xwpa Kotd TV VvAALKN
daon.

Ta meploootepa €i6n AudiBiwv tng EAAASAG efaptwvTtal AUeca amo £MOXIKA Aluvia 6cov
adopd TN peTapopdwon Kal WLALTEPWE TNV avarapaywyr Toug.

Ta i6n auta eivat kuplwg ta €€AG:

Mesotriton alpestris, Lyssotriton vulgaris, Pelobates syriacus, Bufo bufo, Hyla arborea,
Bombina variegata, Bombina bombina, Pseudepidalea viridis, Triturus carnifex, Triturus
karelinii, Pelophylax bedriagae, Pelophylax kurtmuelleri, Pelophylax epeiroticus, Pelophylax
ridibundus, Rana dalmatina, Rana temporaria.

ATIO Twv aplBUo TWV eldwV Kal HOVo, VIVETAL AQVTIANTITH N onUacio Twv EMOXLOKWY AUViwy
yla tn Statripnon tng BlomokiAotntag tng opotaéiog otov EAMadLkO xwpo.

Metafl aA\wv, Ta Apvia amoteAoUv €uvoikd olkoouothpata ya ta Audifla Adyw Ttou
mAoUTOU o€ PUTO- Kol {WO-TIAQYKTOV, TToU amoteAel Tpodr Twv povuudwv Toug, Kabwg Kal
Aoyw NG mAololag udpoPlag BAdotnong, mou amoteAel davikd umofabpo yla Tty
evamoBeon Kal mpootacia TwWV aUywv ToUG.

Mpo¢ To TENOC TN AvolEng, Ta meplocotepa Alpvia anoénpaivovtal Kat n 6pactnpLOTNTA TWV
Sladpopwv AudBiwv meplopiletal katda tn Sldpkelo Tou KahokalploU (Beja and Alcazar,
2003; Boix et al., 2001; Grillas et al., 2004; Jakob et al., 2003).

Ta Meooyelakd Emoyxtakd Awpvia (MTF, Mediterranean Temporary Ponds), amotehoUv
olkoouoTAHaTa Tpotepatotntog cVpdwva pe to Siktuo Natura 2000 tng Eupwmalkng
‘Evwong (Natura code 3170, Habitats Directive 92/43/EC) kol amaviwvial KUplwg o€
Meooyelakeg xwpeg tng Eupwring. Emiong, mpootatelovtal and T XUpBacn Papocdp yla
toug Yypotomoucg (Wndwopa VINIL33/2002). Exouv Aoutdv avoyvwplopévn afia wg
OolKOOUOTNUATA, KOL OmoTeEAOUV TEPLOXEC TPOTEPALOTNTAC Via  Slatipnon, adou,
avefapTATWC TOU UIKpoU pey£Boug Ttoug, mepllappavouv TOAAOUG OTMAVIOUG KoL
amelAoVLEVOUC OpyaVIOHOoUG. MOAAEC TIEPLOXEG UE EMOXIKA Auvia epdavilouv €vtovn tdon
urnoBabuiong kat e€adaviong (Blaustein & Schwartz, 2001; Collinson et al., 1995).

Ol mpoomdBeleg SLATAPNONG TWV OLKOCUCTNUATWY TWV EMOXIKWY Alviwy, Ba mpémel va
ETUKEVTPWVOVTAL OTNV QVTLUETWIILON TNG UMoPABULoNG TIou TPOKAAOUV oL avOpWwILVEG
dpaoctnplotntes. ISlatépwg Ba  TPEMEL va  TPOOTATEUOVTOL TO  XOPOKTNPLOTIKA
udpomepldSou Kal TOLOTNTOC VEPOU, OTMOTPEMOVIAG TL.Y. TNV OMOEAPAVON TWV ALUVIWV
(Collinson et al., 1995; Nicolet et al., 2004) kat tn LOAUVOT] TOUG.

Katd moAAoU¢ epeuvntég Ta Apdifla amotelolv kahoUg Blodeikteg Aoyw tng 8laitepng
gvalodnaoiag otn poAuvon Twv uSATWV Tou odeilleTal oTo USATOMEPATO SEPUA TOUG KAl Ta
auvya toug (e.g. Blaustein et al., 2003). Navtwg, A@AAoL cuyypadei¢ apdlopntolv tnv
unepevalobnoia toug o udato-petadepodpeva tollka npoiovra (Kerby et al., 2010).

Mo tnv mpootacia Twv Auviwv, Ba mpénel va amodelyetal n ekBabuvor toug, n omoia
ouvteAel otnv amopdkpuvon f Kol amwAsla kataduylwyv Kabwg Kalg tn Helwon tng
OUYKEVTPpWONG Opemtikwv ouowwv. Emiong oL mpoomdBeleg Swatrpnong Ba mpemel va
otoxelouv otnVv Tpootacia SIKTUwvV Aluviwv -avw Twv 8€ka- Kal OXL otnv Tpootaocia
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MEHOVWUEVWY Aluviwyv. Me autd tov tpdmo efaocdaliletal n datripnon StadopeTikwy
OLKOTOTIWV KOl TIOLKIALAG ELSWV, LOLATEPWG OE TWV OTIAVLOTEPWY €S AUTWV.

Jtnv EAAGSQ, éva onuaviikd mocooto twv MTF Bplokovtal oe kivbuvo Adyo Kupiwg
avBpwrnivwv TapeUPAcEwY, OMWG HOAUVON amd AypOTIKEC SPAOTNPLOTNTEC, EMEKTAON
KOAALEPYNOLUWY EKTACEWV KAL UTIEPEKUETAAEUCN USATIVWY TIOPWV.

JUMMEPACUATLKA, QMALTOUVTAL AUECEC SPACELG QMOKATAOTAONG Kol SLatrpnong €ToL Wote
va amnodevyxBel mepattépw umoPfabuiwon (Dimitriou et al., 2006). Amauteital emiong
€EATOULKEUMEVN QVTILETWIILON TWV AMENWV O KABE oUYKeKPLUEVN TiepimTworn, dedopévou
OTL oL ekAoTOTE ouvOnKkeg molkiAouv (cUvBeon eldwv, AvOPWILVEG TILECELS, ULKPOKALUQ,
€6adog KTA).
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2. MeBoboloyia

‘Eva BaoKO XOPOKINPLOTIKO TNG opddag twv AudBiwv, €lval n evtomiopévn Kal ouxva
OWPEUTLKN KOTAVOUN Twv TANBUOUWV. ETOL, N CUVIPUTTIKN TAELOVOTNTA TWV OudLBlwv
BpilokeTtal o€ cwpata VEPOU N KOVTA O€ QUTA N £0TW O€ apeon e€aptnon and uPnAr OXETIKNA
uypaocio, Kal CUVENMWC n emloyn TNG KAtdAnAng pebBodoloyiag oxetiletol dueoa pe TO
YVWPLOHO QUTO.

TNV mepintwon g dlepelivnong Twv 0wV Kal TANBUoUWVY apdIBiwv ota emoxlka Alpvia
KOl YELTOVIKOUG OLKOTOTOUG, KOTAAANAeg uéBodol yla tnv mopovoa epyoacia, kpiBnkav ot
egne:

1. AkouoTtikr) p€B0d0g. KatdAAnAn yla ta Avoupa AudiBla (Batpdyia, ¢plvol). Emiokedn
otn Béon SswypatoAndiag, kat koataypoadn twv eldwv Twv apdBiwv and Ta KaAéopatd
Tou¢. Me t™n HEBOSO QUTA MMOPOUUE VO EVIOTIIOOUUE QVOTOPAYWYLIKEG O€0elg, TN
dawvoloyla Twv eldwy KOTA TNV avamapaywylkn mepiodo, KabBwg Kal va €KTLUACOUUE TN
OXETIKN adBovia TwV APoEVIKWY ATOUWVY (LOVO Ta APOEVIKA dvoupa Koalouv).

2. MéBodog odpwong Kat EKTEVOUG SLEPEUVNONG OVOTIOPAYWYLKWY BECEWV. I QUTH TNV
nEBodo capwvetal n B£on SeypatoAndiog (cuvnBwg pe amoxeg) e OTOXO TOV EVIOTILOUO
evnNAIKwy, YIVETOL EVIOMIOWOG, Qvoyvwplon Kal Katoypoadr Twv woamobéocswv, Kabwg
emiong Kal Twv povupdwy Kal yupivwy. H péBodog divel Sedopéva kupiwg yia tnv adBovia
Kal ouvBeon t™ng audBlonavidog tng emAeyUévNG TEPLOXNAG, EKTIUNOELG TNG OXETLKNAG
adBoviag Twv €L6wvV, EKTLUNOELS TNG ouXVOTNTAG epdaviong Twv 8wV (ekdppaocpévn oe
aplOpog atopwv/avbpwrmowpa) TOU amoTeAEl Kal €UPECN €KTIHNON TNG OXETIKAC
TLUKVOTNTAG TWV EL0WV oTNV TiepLlo)n HEAETNC. Elval n néBodog mou xpnoLuomnolnke Kupilwg
oTnv mapovoa epyoaia.

3. Tuxaieg Stadpopég. KatdAAnAn ywa €idn otn xepoaia ¢daon toug (ocuxvd €KTOG TNG
QVATOPAYWYIKAG Teplddou), ylo €ldn He HIKPOTEPN OUVAPELD HE TO VvePO ().
ocohapavédpeg), kabweg kat ya SewypatoAngieg avoupwv oe pEATA, TAUUUNPLOUEVOUC
Blotomoug, kavaAla K.a. Aivel mAnpodopieg yla tnv mapoucia Twv el8WV 0TV MEPLOXH, TN
oXetik adBovia toug, KaBwg koL Tt ouxvotnta eudaviong toug (aplBuog atdopwv/
avBpwmnowpa) wg EUPESN EKTIUNON TNG OXETLKAC TOUG TTUKVOTNTAC.
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3. AnoteAéopata

Ma tnv Baoikn UeAETN kataypadnig tTng Kataotaong twv mAnBuouwv twv AudBiwv ota
ETOXLKA Atpvial oto 6poc KaAidpopo mpaypatomnotiOnkav Suo entokePelg otic 11/6/2013 n
npwtn Ko otig 27/5/2014 n Sgutepn.

To tpododotoupevo amnd mnyn Alvio NeBpomoAn, Slabétel ocuvexwg Peyaho Oyko vepol.
Eywve ouAdoyn Tpltwvwv Tou eidoug Mesotriton alpestris (6 apoevikd, 11 OnAuka kat 7
veapd tnv mpwtn ¢dopd Kal 5 ONAUKA, 4 apoevIKA Kal 3 povUpudeg TV deUTEPN) UTHPXOV
OUWG TIOAU Tteploocotepa dtopa. To Alpvio dhofevel emiong éva mAololo MANBUOUO TOU
eldoucg Pelophylax kurtmuelleri pe mopoucia tov mpwrto xpovo (2013) yupivwv kabwg Kat
NULLETAPOPpOWUEVWY aTOpwY. Emiong, mapotnpnbnke peydhoc oplBpog eviAlkwv P.
kurtmuelleri xat éva atopo Hyla arborea. Ano ta dtopa M. alpestris TUAPOTA ATO TIG
dalayyeg Twv daktuAwv duAaxdnkav oe kabBapn albBavoln ylo mepattépw peAétn. Emiong
HLKPOG aplOuog avnAikwv kal yupilvwv tou eidoug P. kurtmuelleri, TomoBetnOnkav ot
KaBapn alBavoAn kat petadEpbnkav oto epyaoctiplo. Katd tnv Ssutepn SelypatoAnyia
mapatnpnbnke Kol WUIKPOC aplBudg mpovupdwv Ttou eidoug Bombina variegata.
MNapatnpnbnke emniong éva vepodLdo Natrix natrix.

Fevikwe n Kataotaon TG apdBlomavidag xapaktnpiletal we LKOVOTOLNTIKA KAl WE TTPOG TN
BlomolKIANOTNTA KOl WG MPOE Toug apLlOUoUC TwV atopwy. Q¢ €K TOUTOU BewpoUUE OTL TO
Alpvio NePBpomoAn amotelel otaBud Brpeuong ywo PEAN TNG yUPW Tavidag Onwg £pmetq,
nedapyopopda mouAld k.a. H avBpwrvn Spaoctnpldtnta otnv nePLoyr), EKSNAWVETOL HEOW
NG MEALOCOKOUIOG, TOU TIEPLOTACLAKOU TOUPLOUOU KOl OE ONUAVTIKO BaBuo tne ektpodng
Boosldwv.Eival pavepd otL Ta neprtwpata Twv {wwv KaBwg Kot n andbson anopplUdTwy
TIOU TTPOKUTITOUV OO TIG SpACELS AUTEG MLBapuvouv To mepLBAANoV ThG USATOGUAAOYNC.

OL enoykég udatooulhoyeg, Moupoulog-Moupila avatoAikd tng NeBpomoAng, otig 11
louviou 2013 Atav oto cUVOAG Toug oXedOV amoénpapévec, He s€aipeon tnv meploxn yupw
arnd notiotpeg, OMou MopEPeVe eAAXLOTO vePO. O peydlog aplOUog LOALG LETAUOPDWUEVWVY
atopwv Twv WV Hyla arborea xal Rana dalmatina, kot evog povo petapopdpwpévou R.
dalmatina amotelel Loxupn £vbelen otL n amoénpavon tng Alpvng eixe ocuvteleotel ehdyloto
XPOVO TIPLV Ao TNV emiokePn pag ekel. Xe mapakeipevn motiotpa, cuAAEXBNnKkav Selypata
and 4 atopo B. variegata kot 2 atopa R. dalmatina. Ta Booeldr) amoteAoUV TAKTIKOUG
ETILOKEMTECG TNG TEpLOXNG. TEAog mapatnpnOnke éva ¢idtL peyéboucg >Im. Katd tnhv deltepn
emnioken, Tov Mawo 2014, Bp£Onke tepaoTiog aplBuog yupivwy Pseudepidalea viridis.

Jtnv motiotpa mpLv amno tn NeBpomohn Bpédnke éva dtopo Pelophylax kurtmuelleri.

Yt ZouBala mapatnpnOnkav apétpnteg mpovuudeg Tpltwvwy Mesotriton alpestris KaBwg
Kall Alyol oXeTIKA yupivol, Kat 2 avwplpol Batpayot tou eidoug Rana dalmatina.

Ma tnv Baocikn PeAETn kataypadng tTNG KATAotaong Twv mMAnBuouwyv twv AudBiwv ota
EMOXKA Avia oto 6pog Oitn mpaypatonotiOnkay dVo emokePelg ot 11/6/2013 n mpwtn
Kal otig 28/5/2014 n Seltepn.

210 Opocg Oltn, 6Aa ta Alpvia ixav Eepabel kal katd TG SUo emoKEPELS, OUWCE OL yUPW Ao
QUTA MEPLOXEG dLAoEevouv audiBla os pudkia kot GAAEG TpodhoSOTOUEVES USATOOUANOYEG.

To Awvio otnv meploxi AoUka Oev OLEBETE vePO, €VW OL KOKEG KOULPLKEC OUVONKEC
anétpedav Epeuva NG yUpw TepLoxng. Mavtwg n daoikn duon NG eupUTEPNG TTEPLOXAC LG
€6woe TNV evtumwon OtL amnoteAel KatdAAnAo evliaitnua ya apdiBla onwg m.x. Hyla
arborea, Mesotriton alpestris, Salamandra salamandra k.a. Mpdypatt 6tav tov MdLo Kat tov
lobvio 2015, oto mAaiclo AAou €peuvNTIKOU TIPOYPAUUATOG Eylvav SU0 PEYAAUTEPNG
S1apkelag emlokEPELS oTnv AoUKa, KataypAddnke onUOVTIKOG aplOUog oVILMTPOCWNWY oo
Ta €16n Mesotriton alpestris, Bombina variegata kol Pseudepidalea viridis ot otioTpeg TNG
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neploxnG. To yeyovog auto Seixvel otL ta Apdifla otnv cuykekpluévn meploxn {ouv
KOVOVLKA KOl OAOKANPWVOUV TOUC BLoAoyLlkoucg Toug KUKAOUG OTLG HOVIUEG USATOOUANOYEG
0.OXETWC TNE Mapouaiag vepol oTo EMOXLKO ALpvio.

g ALBadiég To Auvio ATav Eepd Kal KOTA TIG SUO0 ETOKEPELG , TTOPAKEIUEVO PUAKL OUWG
nepleixe adBova R. graeca, evihika Kot veopd, kaBwg kat yupivoug. Emiong, mapatnpndnke
e€alpeTik@ peyalog aplBuog atoépwv M. alpestris, oe OAa Ta otddla: mpovUudEg,
NULLETAPOpOWUEVA, AVWPLUO, EVAALKO, EVW Topatnpndnke kat Stadikaoia {euyapwuaToc,
pe amoBeon omeppatodhopou. Inpewwdnke emiong n mapoucia evog AVIUTPOCWIOU TOU
eldoug¢ Rana graeca. e mopakeipevo pudkl, oto peiBpo Tou 6popou, to 2013
napatnpndnkav kot cuAAExBnkav Seiypata and Bombina variegata, evw Kol 6w apKETA
{wa Bpiokovtav os culeuktikn daon (amplexus). Tov Mdatwo tou 2014 kataypadpnke HLKPOG
oplOUOC atopwy Rana graeca. H mapakeipevn texvnti Aipvn, mou tpododoteital amnod nnyn,
Tiepleixe peyalo aplOuo M. alpestris. TENOG otnv texvnNTA AlUvn TIOU UTIAPXEL OTNV TEPLOXNA
Twv ABadlwv umdpxel évag mukvotatog MAnBuopog Mesotriton alpestris amoteAoUUEVOG
and petapopdwpéva ATopa Kal mpovUudeg kabBwg emiong kol MOAU peyAAog aplBuog
npovu WV Tou eiboug Bombina variegata.

Amévavtl and v KataBoBpa mapatnprnBnke peydAog aplBuoc atopwv tou eidoug
Mesotriton alpestris

Notiwg tng KataBobpag, otn AlpvolAa otnv aplotepn TAEUPA Tou Spopou, Kataypddnkav
apétpnta atopa M. alpestris, kaBw¢ kal 5 evAAilka atopa kat 1 veapd tou eidoug Bombina
variegata.

To Aluvio oto peevo Atav emiong &epd evw Kol N €PEUVA OE TIAPOKEIUEVO pEUa amEPn
akaprn.

TéAog, To Alpvio ‘AAUKava’, o€ PeEYAAO UPOUETPO oTNV UTTOATILKNA {wvn, NTav £epd. NAvIwg
1o TePBAAAOV yUpw amo autd Kpivetal wg LdAlov adhdéevo yia ta ApdiBia.

ALaXpOVIKA SLOKUMAVON TWV BLOKOLWVWVLWV TWV EMOXLKWV ALuviwv.

Y10 KaM\ibpopo, ota umod pelétn Apvia, kataypadnkav ta idla €idn AudiBiwv Katl KoTd Tig
800 emiokéPelg, to 2013 kat to 2014. E€aipeon amote)el n mopatrpnon tou sidouc P. viridis
T0 2014.

Opoliwg otnv Oitn, o 6Aeg TG USATOCUANOYEG KOVTA oTa UTO PEAETN Aluvia Ta omola nTav
Eepd, kataypadbnkav ta dla £i6n AudiBiwv kal katd tg Svo emokéPelg, To 2013 Kat To
2014. Movov n meploxny Aouka Sladopormoleital dedopévou OtL ta Stabéotpa and GAAo
npoypoppa otolxeia Seiyvouv dtL evw tov lovvio 2013 kot tov Mdato 2014 dgv onpelwbnke
napouoia ApudLBiwy, To 2015 sival mapdvta tpia 16N e oNUAVTIKOUC aplOpoUc ATOUWVY.
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Motiotpa otig KataBobpec. Dwtd A. Aeydxic.
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emoxtakwv Alpviwv (3170*) ota 6pn Oltn kat KaAAidpopo. Mépog I. ApdipLa.

NeBpomoAn. dwtd A. Aeydkig.

JouBaAa. Dwtd A. Aeydkig.

LIFE11 NAT/GR/1014 - ForOpenForests - EOviko kou Kamodiotplako Naveniotiuio AGnvwv
To €pyo cuyxpnuatodoteital ano to xpnHatodotiko péco LIFE+ tng Evpwraikng Emtponic

10



MAPAAOTEO A.3.1.y. MeAétn Baong Kal SLaxpoviKEG SLOKUUAVOELG TV BLOTLKWY KOWVOTATWY TwV
emoxtakwv Alpviwv (3170*) ota 6pn Oltn kat KaAAidpopo. Mépog I. ApdipLa.

NoUKa. Qwtd A. Aeydkic.

APadLeg emavw. Owtd A. Aeydkig.
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MAPAAOTEO A.3.1.y. MeAétn Baong Kal SLaxpoviKEG SLOKUUAVOELG TV BLOTLKWY KOWVOTATWY TwV
enoxtokwv Alpviwv (3170*) ota 6pn Ottn kot KaAAidpopo. Mépog I'. AudiBLa.

T

APBadLec Texvnt e€apevr). Dwtd A. Aeydxig.

FpePevo. Dwto A. Asydkig.
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MAPAAOTEO A.3.1.y. MeAétn BAong Katl SLoXPOVLKEG SLOKUUAVOELG TWV BLOTIKWY KOLVOTATWVY TWV
EMOXLAKWV Alpviwy (3170*) ota 6pn Ottn kat KaAAidpopo. Mépog . AudipLa.

ANUKava. QwTtd A. AsydKLc.

Mesotriton alpestris. ®wto K. EAeuBepdxkog.
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MAPAAOTEO A.3.1.y. MeAétn Baong Kal SLaxpoviKEG SLOKUUAVOELG TV BLOTLKWY KOWVOTATWY TwV
enoxtokwv Alpviwv (3170*) ota 6pn Ottn kot KaAAidpopo. Mépog I'. AudiBLa.

Bufo bufo Pseudepidalea viridis

Pelophylax kurtmuelleri

Hyla arborea

Qwto K. EAeuBepaxoc.
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MAPAAOTEO A.3.1.y. MeAétn Baong Kal SLaxpoviKEG SLOKUUAVOELG TV BLOTLKWY KOWVOTATWY TwV
enoxtokwv Alpviwv (3170*) ota 6pn Ottn kot KaAAidpopo. Mépog I'. AudiBLa.

Bombina variegata. ®wtd K. EAeuBepdkoc.
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MAPAAOTEO A.3.1.y. MeAétn Baong Kat SLaypoviKES SLAKUUAVOELG TWV BLOTIKWY KOWVOTATWY TwV
gnoxlakwv Aluviwy (3170*) ota 6pn Ottn kot KaAAiSpouo. Mépog . Apdipia.

4. Jupnepaocparta

H Staxpovikn Stakvpavon Twv MANBuoUwVY Twv ARPLBLwY OTIG UTTO UEAETN TTIEPLOXEG
elvat oAU pikpr). Auto g€nyeital amo To yeyovog TG EMOXLKNG SLAKUUAVONG OTIWG
autr avtavakAdtal otnv Bpoxomtwon. Meyallutepng Sldpkelag r/kat £viacng
Bpoxéc ouvioToLV ToVv Bactkd PUOULOTIKO TTOPAyOoVTa YL TNV TTANPOTNTA TWV ALUVIWV
oe vepo. ‘Oha ta AudiBla mou Jouv OTNV MEPLOXN €XOUV QIMOAUTN QVAYKN TNV
Tlapoucia VEPOU TOUAAXLOTOV yLa Mio HIKPR XPOVLKN SLAPKELD WOTE va anobéocouv
T AQUYA N TG TPOVUUGEG TOuG. Ta €moxkd Aluvia maviwg &gv €xouv amoAutn
onuacia ywa ta Audifia dedopévou OTL QUTA XPNOLUOTIOLOUV MLIKPEC MOVLUEG
USATOOUAAOYEG, KUPLWG TLG TTOTIOTPEG, oL omoieg adBovouv, KaBwg Kal pudakLa Kot
TEXVNTEC TPOPOSOTOUHEVEG USATOCUANOYEG yla TNV amoBeon auvywv f mpovupdwv.
Ta mAéov PuxpoPpla €16n xpnoLUOTIOLOUV TTIEPLOCOTEPO TA EMOXLKA Alpvia ¢’ 6cov
n mapoucia vepol OE OUTA OUMIIMTEL HME T ETOXIKEG TOUG OPAOCELG.
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