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SUMMARY 

The base study concluded that the temporary ponds are different between Mt. Oiti 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 Isoëtalia 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 ψentral 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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ΠΕΡΙΛΗΨΗ 

Βαςικό ςυμπζραςμα τθσ μελζτθσ είναι ότι υπάρχουν ςθμαντικζσ διαφορζσ μεταξφ των 

εποχιακϊν λιμνίων του όρουσ Οίτθ και του όρουσ Καλλιδρόμου.  Οι διαφορζσ αφοροφν τθν 

γεωμορφολογία και τθν υδρολογία (δράςθ Α.2, ενότθτα 2), τθ χλωριδικι του ςφνκεςθ και 

τα οικολογικά χαρακτθριςτικά τθσ βλάςτθςθσ, και τισ πιζςεισ και απειλζσ που 

αντιμετωπίηουν. Σα δφο κοινά χαρακτθριςτικά των λιμνίων και ςτα δφο βουνά είναι θ 

ςθμαντικι διαχρονικι διακφμανςθσ τθσ χωρικισ κατανομισ και τθσ αφκονίασ των φυτϊν 

κακϊσ και θ εξάρτθςθ τθσ χωρικισ κατανομισ των φυτϊν από το βάκοσ και τθ διάρκεια τθσ 

υγρισ φάςθσ. 

Σα λιμνία τθσ Οίτθσ ζχουν κανονικότερθ εναλλαγι τθσ υγρισ και τθσ ξθρισ οικοφάςθσ και θ 

ξθρι οικοφάςθ αρχίηει γενικά νωρίτερα. Οι φυτοκοινότθτεσ ανικουν κυρίωσ ςτθν 

παραδοςιακι τάξθ Isoëtalia και τα φυτά ανκίηουν αργά τθν άνοιξθ ι νωρίσ το καλοκαίρι. Σα 

κφρια τυπικά είδθ τουσ είναι τα Lythrum thymifolia, Limosella aquatica, Ranunculus 

lateriflorus, Myosurus minimus, and Veronica oetaea. Σο λιμνίο τθσ Λοφκασ είναι το μόνο 

που φιλοξενεί τθ Mentha pulegium, ζνα πολυετζσ είδοσ που ανκίηει αργά το καλοκαίρι και 

το φκινόπωρο. Σα είδθ των λιβαδιϊν περιορίηονται ςτα περικϊρια των λιμνίων, εκτόσ από 

το λιμνίο τθσ Λοφκασ όπου οριςμζνα είδθ λιβαδιϊν ειςβάλλουν ςτα κεντρικά τμιματα του 

λιμνίου. Δεν αναπτφςςεται πουκενά υδρόβια βλάςτθςθ  και πρόςκοπθ νιτρόφιλθ βλάςτθςθ 

με Polygonum arenastrum διαδζχεται τισ κοινότθτεσ των εποχιακϊν λιμνίων. τα λιμνία 

Γρεβενό και Λιβαδιζσ θ βόςκθςθ και θ καταπάτθςθ είτε από ηϊα είτε από οχιματα είναι 

ςπάνιεσ. τθν Αλφκαινα, θ βόςκθςθ και το ποδοπάτθμα από ηϊα είναι πιο ςυχνά, αλλά όχι 

ζντονα. Αντίκετα, ςτθ Λοφκα τόςο θ βόςκθςθ όςο και θ καταπάτθςθ από ηϊα και οχιματα 

είναι ζντονεσ. υμπεραςματικά, θ κατάςταςθ διατιρθςθσ των εποχιακϊν λιμνίων είναι 

ευνοϊκι ςτα λιμνία Λιβαδιζσ, Γρεβενό και Αλφκαινα αλλά μθ-ικανοποιθτικι ςτο λιμνίο 

Λοφκα. 

Σα λιμνία του Καλλιδρόμου ζχουν πιο ακανόνιςτθ εναλλαγι τθσ υγρισ και τθσ ξθρισ 

οικοφάςθσ, ειδικά ο Μουροφηοσ και θ Μουρίηα, και θ ξθρι οικοφάςθ αρχίηει αργότερα, 

ειδικά ςτθ Νεβρόπολθ. Οι φυτοκοινότθτεσ των εποχιακϊν λιμνίων ανικουν όλεσ ςτθν 

παραδοςιακι τάξθ Nanocyperetalia και τα φυτά ανκίηουν αργά το καλοκαίρι ι το 

φκινόπωρο. Σα κφρια τυπικά είδθ είναι τα Verbena supina, Helitropium supinium, Mentha 

pulegium, και Cyperus fuscus. Είδθ υγρϊν και ξθρϊν λιβαδιϊν και ιδιαίτερα νιτρόφιλα είδθ 

ειςβάλλουν ςτισ κοινότθτεσ των εποχιακϊν λιμνίων και φτάνουν ακόμα και να τισ 

αντικακιςτοφν, ιδιαίτερα ςτθν περιφερειακι ηϊνθ τθσ Νεβρόπολθσ  και ςε όλθ τθν ζκταςθ 

των λιμνίων Μουροφηοσ και Μουρίηα. τθ Νεβρόπολθ αναπτφςςεται υδρόβια βλάςτθςθ 

τθν άνοιξθ τθν οποία ο καλοκαίρι διαδζχονται οι κοινότθτεσ των εποχιακϊν λιμνίων και των 

ςυνανκρωπικϊν λιβαδιϊν. Σόςο θ βόςκθςθ όςο και το ποδοπάτθμα από ηϊα είναι ζντονα 

ςε όλα τα λιμνία. Η καταπάτθςθ από οχιματα είναι πιο ςυχνι και εκτεταμζνα ςτα λιμνία 

Μουροφηοσ και Μουρίηα. υμπεραςματικά, οι φυτοκοινότθτεσ των εποχιακϊν λιμνίων ςτο 

όροσ Καλλίδρομο βρίςκονται ςε μθ ικανοποιθτικι κατάςταςθ διατιρθςθσ και ιδιαίτερα ςτα 

λιμνία Μουροφηοσ και Μουρίηα είναι αποςπαςματικζσ. 
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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, Isoëto-Nanojuncetea Br.-Bl. et Tüxen ex 

Br.-Bl. et al. 1952 with two orders in the Mediterranean, Isoëtalia 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 Isoëto-Nanojuncetea in two classes: Isoëtea velatae de Foucault 1998 (more or less 

corresponding to the Isoetalia) 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 Isoëtalia the most widely accepted 

alliances are Isoëtion Br.-Bl. and the longer innundated Preslion cervinae Br.-Bl. ex Moor 

(Grillas et al. 2004a, 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, Šumberová 2011). Notably, 

https://inpn.mnhn.fr/
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Radiolion linoidis under the name Cicendion (Rivas Goday in Rivas Goday & Borja 1961) Br.-

Bl. 1967 is included in the Isoëtalia 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 Slavnid 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 Isoëtion (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 

oetaea).  

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. Oiti 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 
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Figure 1a. Wet and dry ecophase variation in Livadies in May. Photo: P. Delipetrou, I. 

Dimitriadis, G. Mantakas.
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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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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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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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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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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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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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Figure 7. Wet and dry ecophase variation in Mourouzos from May to December. Photo: P. 
Delipetrou, I. Dimitriadis, Ch. Vasilatos. 
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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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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, 

Lubomír Tichý, 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 (φ) 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 (Chytrý 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 (φ ≥ 0.5), for constant species 75 (frequency  ≥ 

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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Figure 8a. Spatial distribution of vegetation units in Livadies pond in 2013. 
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Figure 8b. Spatial distribution of vegetation units in Livadies pond in 2014. 
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Figure 9a. Spatial distribution of vegetation units in Greveno pond in 2013. 
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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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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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Figure 12a. Spatial distribution of vegetation units in Nevropoli pond in 2013. 
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Figure 12b. Spatial distribution of vegetation units in Nevropoli pond in 2014. 
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Figure 13. Spatial distribution of vegetation units in the ponds Mouriza (left) and Mourouzos 
(right)  in 2013. 
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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 Isoëto-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. Oiti. 

Vegetation Units Vegetation type Distribution 

1 Limosella aquatica-Veronica oetaea-Lythrum 
thymifolia 

3170_Α Livadies, Greveno, 
Alykaina 

2 Lythrum thymifolia-Veronica oetaea 3170_Α Alykaina, Livadies 

3 Trifolium hybridum-Lythrum thymifolia transition zone 3170_Α-
mountain grassland 

Livadies, Greveno, 
Alykaina 

4 Mentha pulegium-Plantago lanceolata-
Spergularia rubra 

transition zone 3170_D-
mountain grassland 

Louka 

5 Veronica oetaea-Limosella aquatica-Eleocharis 
palustris 

3170_B Livadies  

6 Ranunculus lateriflorus-Eleocharis palustris 3170_C Livadies  

7 Mentha pulegium-Ranunculus lateriflorus 3170_D Louka 

8 Mentha pulegium-Ranunculus lateriflorus-
Convolvulus betonicifolius 

3170_D- terrestrialisation  Louka 
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Figure 14. Hierarchical classification tree of vegetation units on Mt. Oiti. 

 

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 Isoëto-Nanojuncetea. The community shows affinities to the alliances 

Radiolion linoidis (Myosurus minimus) and Isoëtion (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, Veronica 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 Isoëtalia (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. It 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 

cervinae 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 
temporary pond 

(Isoeto-Nanojuncetea) 

Mentha pulegium . . . 78 34.2 . . 100 51.8 100 51.8 
Ranunculus lateriflorus 1 4 22 30 72 16.0 85 26.1 93 31.6 100 37.2 

 Lythrum thymifolia 91 26.3 100 32.8 68 8.7 33 89 24.2 26 15 33 

 Limosella aquatica 68 40.5 4 6 . 88 58.5 16 . . 

 Myosurus minimus 65 32.2 36 44 14.7 56 24.4 3 1 11 . 

 Veronica oetaea 96 43.6 64 53 . 96 43.0 9 . . 

 Lythrum portula . . 5 . 7 12 20.5 . . 

 Juncus minutulus 7 . 17 21.1 4 12 12.8 . . . 

 Lotus angustissimus . . . 56 62.4 . . 4 11 

 Swamp sedges 
(Phragmito-

Magnocaricetea) 

Eleocharis palustris . 4 24 . 83 43.6 93 51.6 37 . 

 Wet grassland 
(Mollinio-

Arrhenatheretea: 
Arrhentheretalia) 

Cyperus species . . . . . . 4 11 26.0 

 Juncus species . . . . . . . 11 31.4 

 Plantago lanceolata . 4 53 20.3 100 59.4 . 3 4 67 31.5 

 Juncus compressus . . . 37 32.3 . . 4 44 41.4 

 Trifolium hybridum 9 . 69 74.1 . 1 2 . . 

 Carex ovalis . . . . . 2 12.0 . . 

 Juncus thomasii 3 15.8 . . . . . . . 

 Rumex conglomeratus . . 1 . . . . . 

 Rumex crispus 1 . 3 . . 2 . . 

 Pioneer trampled 
nitrophilous 

vegetation (Polygono-
Poetea annuae) 

Polygonum arenastrum 97 39.5 8 45 19 90 34.0 25 11 67 

 Spergularia species 2 . 2 . . . . . 

 Spergularia rubra . . . 74 52.2 . . 37 16.8 44 23.9 

Mesophilous 
eutrophic grassland 

(Molinio-
Arrhenatheretea: 
Plantaginetalia 

majoris, Molinietalia 
caeruleae) 

Poa trivialis . . . . . 1 . . 

Trifolium repens 5 . 7 48 47.1 . . . 22 
Phleum species . . . 4 18.0 . . . . 
Trifolium micranthum . . . 26 48.4 . . . . 

Trisetum flavescens . . 2 15 33.8 . . . . 
Taraxacum species . . . 11 31.4 . . . . 
Lotus corniculatus 1 . 9 26.5 . . . . . 

Festuca rubra . . 1 . . . . . 
Festuca nigrescens . . 1 . . . . . 
Veronica serpyllifolia . 4 26 29.0 11 . 2 . 11 

Trifolium fragiferum . . 3 15.4 . . . . . 

Mountain grassland 
(Juncetea trifidi, 

Nardetea strictae, 
Festuco-Brometea) 

Luzula multiflora . . . . . 1 . . 
Festuca callieri . . 1 . . 1 . . 

Luzula spicata 4 . 7 18.9 . . . . . 
Bellardiochloa variegata 2 . 5 15.7 . . . . . 
Hieracium species . . . 11 31.4 . . . . 

Festuca species . . 2 30 34.6 . . . 22 23.4 
Festuca spectabilis . . . 4 18.0 . . . . 
Ranunculus species 1 . 11 28.5 . . 1 . . 

Dianthus tymphresteus 2 . 54 68.9 . . 1 . . 
Festuca dalmatica 15 14.9 4 27 33.8 . . 1 . . 
Centaurea nervosa ssp. promota . . 20 42.2 . . . . . 

Leontodon cichoriaceus . . 41 60.6 . . 1 . . 
Anthoxanthum odoratum . . 32 37.7 19 2 3 . . 
Armeria canescens . . 11 31.0 . . . . . 

Galium verum 7 . 41 52.9 . 1 4 . . 
Hieracium hoppeanum ssp. 
pilisquamum 

. . 5 19.9 . . . . . 

Hieracium cymosum . . 3 15.4 . . . . . 
Poa species . . . 7 12.8 . . . 11 22.1 

Phleum alpinum 6 16 52 52.5 . 3 4 . . 
Allium phthioticum . . 3 15.4 . . . . . 
Poa macedonica . . 4 17.8 . . . . . 

Nardus stricta . . 5 16.5 . . 3 . . 

Oro-Mediterranean 
grassland and low 

scrub (Daphno-
Festucetea) 

Convolvulus betonicifolius . . . 22 3.1 . . 41 21.0 89 67.4 
Myosotis minutiflora 2 . 1 . . . . . 

Parentucellia latifolia . . 1 15 35.0 . . . . 
Crepis species . . . 7 25.6 . . . . 
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Vegetation Class Vegetation Unit 1 2 3 4 5 6 7 8 
 Potentilla pedata . . 6 23.6 . . . . . 

Potentilla recta . . 2 12.6 . . . . . 

Abies cephalonica . . 1 . . . . . 

 Poa bulbosa . 4 58 65.0 7 . 2 . . 

 Plantago holosteum . . 5 21.8 . . . . . 

 Rumex acetosella . . 63 48.3 48 33.0 2 1 15 . 

 Ornithogalum species . . 4 17.8 . . . . . 

 Dry grassland (various 
types) 

Astragalus sempervirens . . 5 19.9 . . . . . 

 Sedum amplexicaule ssp. 
tenuifolium 

. . 4 17.8 . . . . . 

 Festuca jeanpertii ssp. achaica 1 . 23 40.8 . 2 1 . . 

 Cruciata pedemontana . . 2 12.6 . . . . . 

 Centaurea triumfettii . . 1 . . . . . 

 Cerastium brachypetalum . . 14 34.7 . . . . . 

 mosses not identified 3 4 48 56.4 4 3 1 . . 

 Campanula spatulata . . 11 29.1 . . 1 . . 

 Juniperus communis ssp. nana . . 1 . . . . . 

 Anthemis species . . 5 19.9 . . . . . 

 Paronychia polygonifolia . . 3 15.4 . . . . . 

 Crocus species . . 5 21.8 . . . . . 

 Erophila verna 1 . 31 50.1 . 1 1 . . 

 Ranunculus paludosus . . 6 23.6 . . . . . 

 Plantago argentea 5 8 30 40.4 . 1 . . . 

 Synanthropic 
grassland 

(Artemisietea 
vulgaris-Stellarietea 

mediae)  

Elymus repens . . . 4 18.0 . . . . 

 Veronica arvensis . . 9 27.2 . . 1 . . 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

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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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 Oiti 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 Isoëto-

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. 

aa  



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. 

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

35 

Myosurus minimus 

Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 

                                                

       
? g 

               
        

fl fl 
              

         
fr fr 

             
          

dis dis 
           

 

 

Limosella aquatica 

Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 

                                                

       
? g g g 

             
        

fl fl fl fl fl fl 
          

           
fr fr fr fr 

         
            

dis dis dis dis 
       

 

 

Lythrum thymifolia 

Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 

                                                

       
? ? g g g 

            
          

fl fl fl fl fl 
         

            
fr fr fr fr 

        
             

dis dis dis dis 
      

 

 

Ranunculus lateriflorus 

Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 

                                                

        
? g g g 

     
g g ? 

    
         

fl fl fl fl fl 
          

           
fr fr fr fr fr 

        
             

dis dis dis dis 
      

 

 

Mentha pulegium 

Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 

                                                

        
v v v v v 

           
            

fl fl fl fl 
        

             
fr fr fr fr fr 

      
              

dis dis dis dis dis 
    

 

 

Polygonum arenastrum 

Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 

                                                

        
? g g g 

            
           

fl fl fl fl fl fl fl fl 
     

            
fr fr fr fr fr fr fr fr 

    
             

dis dis dis dis dis dis dis dis 
  

 

 
 

  Generally flooded phase (water level > 0 – 0.5 cm) 

  Flooded phase some years or pond partly flooded and soil waterlogged 

  Dry phase 

 

Figure 17. Phenological cycle of the main typical species of the temporary ponds of Mt. Oiti. 

g: germination, fl: flowering, fr: fruiting, dis: seed dispersal, v: production of vegetative 

resettes. 
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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 1st (lengths of 

gradient 4.081) and the 2nd (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 1st 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   49.4 

    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
st

 canonical axis and for the full model (Monte Carlo test) 
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plots (vegetation group):  1,  2,  3,  5,  6 
species:  temporary pond,  swamp,  wet grassland,  pioneer nitrophilous,  synanthropic, 

  mountain grassland, dry grassland/scrub  

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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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. 

 

 

c 
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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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20. Percentage species turnover per plot at Livadies pond. Labels represent the 

number of common (same) species per plot. 
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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 1st (lengths of 

gradient 2.888) and the 2nd (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 1st and 2nd 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 1st 

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 1st 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 1st 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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plots (vegetation group):  1,  3 
species:  temporary pond,  wet grassland,  pioneer nitrophilous,  

  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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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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 1st 

(lengths of gradient >4) so unimodal analysis is appropriate (ter Braak 1994). The DCA model 

(Figure 23) with the 1st and 2nd 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 1st 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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except from Plantago lanceolata. Also, Eleocharis palustris was placed at lower values of the 

1st 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 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

plots (vegetation group):  1,  2,  3,  5,  6 
species:  temporary pond,  swamp,  wet grassland,  pioneer nitrophilous,  synanthropic, 

  mountain grassland, dry grassland/scrub  

Figure 23. DCA of Alykaina 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). 
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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. 

 

 

 

 

 

 

 

 

 

 

 

 

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 1st and 2nd 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 1st 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 1st 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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plots (vegetation group):  4,  7,  8 
species:  temporary pond,  swamp,  wet grassland,  pioneer nitrophilous,  synanthropic, 

  mountain grassland, dry grassland/scrub  

Figure 25. PCA of Louka 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). 

 

 

 

 

 

 

 

Figure 26. Response curves of species to year of 

sampling 2014 (GLM model). 
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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 Isoëto-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 

1a Cyperus fuscus-Eleocharis palustris 3170_E-aquatic1 Nevropoli 

1b Eleocharis palustris-Ranunculus 
trichophilous 

3170_E-aquatic2 Nevropoli 

1c Heliotropium supinum-Eleocharis 
palustris 

3170_F-aquatic Nevropoli 

2 Lolium rigidum-Plantago lanceolata wet grassland-synanthropic1 Nevropoli 

3-4 Cyperus fuscus-Veronica beccabunga 3170_E-swamp Nevropoli 

5 Cirsium vulgare-Cynodon dactylon wet grassland-synanthropic2 Nevropoli 

6a Xanthium spinosum-Cynodon 
dactylon 

3170_F1-synanthropic Nevropoli, Mourouzos, 
Mouriza 

6b Verbena supina -Mentha pulegium-
Xanthium spinosum 

3170_F1 Nevropoli 

7a Xanthium spinosum-Mentha 
pulegium 

3170_F2-synanthropic Nevropoli, Mourouzos 

7b Heliotropium supinum-Xanthium 
spinosum 

3170_F2 Nevropoli 

aa  
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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 Slavnid 1951 and their degradation or their transition to 

grassland. 

 

 

 

 

 

 

 

 

 

 

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

 

Vegetation unit 1a-3170_E-aquatic1: 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-

 1 2 3 
4 

5 6 7 
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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. Novák 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 1c-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-synanthropic1: 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 Tüxen, Lohmeyer & Preising ex von Rochow 1951 and Molinio-

Arrhenatheretea Tüxen 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 Tüxen, Lohmeyer & Preising ex von Rochow 1951, Artemisietea vulgaris Lohmeyer, 

Preising & Tüxen ex von Rochow 1951, and Molinio-Arrhenatheretea Tüxen 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  

(Phragmito-Magnocaricetea, 
Potametea, Charetea fragilis) 

Eleocharis palustris 94 34.8 100 39.0 100 39.0 . 50 . 2 3 29 45 

Veronica beccabunga 6 . . . 100 96.7 . . . . . 

Ranunculus trichophyllus 50 61.8 83.1 2 . . . . . . . 

Chara species 38 57.1 2 . . . . . . . . 

Wet and mesophilous eutrophic 
grassland  

(Molinio-Arrhenatheretea) 

Potentilla reptans . . . . . 2 15 22.8 7 3 4 

Plantago lanceolata . . . 100 49.6 100 49.6 65 24.4 17 27 . 2 

Trifolium repens . . . . 50 66.9 . . . . 2 

Rorippa sylvestris 50 10.4 5 10 . 100 45.4 62 19.2 22 50 10.4 16 35 

Juncus species . . . . 50 68.8 . . . . . 

Hordeum hystrix . . . 11 31.8 . . . . . . 

Bellis perennis . . . . . 10 30.2 . . . . 

Rumex species . . . 11 27.0 . . . 3 . . 

Trifolium fragiferum . . . 22 11.9 50 25 14.8 7 7 . . 

Mediterranean temporary pond 
(Isoeto-Nanojuncetea) 

Verbena supina 6 . 25 . . 2 . 100 67.6 . 61 35.1 

Lotus angustissimus . . 2 44 53.6 . 10 5.5 3 . . 1 

Mentha pulegium 12 45 68 . . 55 57 93 29.0 84 22.9 84 22.6 

Heliotropium supinum . . 85 59.3 . . . . 10 . 79 54.0 

Crypsis schoenoides . . 3 . 50 61.8 2 . . 2 2 

Juncus articulatus . . . . 50 68.8 . . . . . 

Cyperus fuscus 100 66.3 2 . . 100 66.3 . . . . . 

Pioneer trampled nitrophilous 
vegetation  

(Polygono-Poetea annuae) 

Coronopus squamatus . . . . . . 2 . 2 1 

Polygonum arenastrum 6 1 2 22 . 58 24.2 63 28.6 60 26.1 17 29 

Synanthropic grassland 

 including alien species  

Xanthium spinosum . 7 20 11 . 30 98 36.5 93 33.1 89 30.1 91 31.7 

Cynodon dactylon . 1 . 78 23.3 50 98 36.5 73 20.3 97 36.0 17 19 
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Vegetation class Vegetation unit 1a 1b 1c 2_ 3-4 5 6a 6b 7a 7b 

(Artemisietea vulgaris-Stellarietea 
mediae) 

Convolvulus arvensis 6 29 53 33 . 75 17.8 75 17.8 63 79 20.7 70 14.4 

Cuscuta campestris . . . . . . 35 20.2 10 63 47.6 31 16.6 

Hibiscus trionum . . . . . . 2 . . 1 

Echinochloa crus-galli 25 16.3 2 . . 50 2 3 3 5 11 1.2 

Geum urbanum . . . 11 31.8 . . . . . . 

Hypecoum species . . . 22 45.2 . . . . . . 

Centaurea solstitialis . . . 44 46.6 . 28 25.2 3 . . . 

Cirsium vulgare . . . 22 . 62 61.1 7 . 2 . 

Echium italicum . . . . . 2 . . . . 

Cichorium intybus . . . 22 45.2 . . . . . . 

Amaranthus species . . . . . 2 3 7 . 2 

Eryngium campestre . . . . . 2 2 . . . 

Portulaca oleracea . . . . . . . . . 1 

Lolium rigidum . . . 100 86.2 . 20 6.9 3 7 . . 

Dry grassland and scrub 

(Festuco-Brometea, Poetea bulbosae) 

Parentucellia latifolia . . . 11 31.8 . . . . . . 

Pyrus spinosa . . . 11 31.8 . . . . . . 

Colchicum species . . . . . 2 . . . . 

Medicago species . . . . . 2 3 12.0 . . . 

Sanguisorba minor . . . . . . 2 . . . 

Bellis annua . . . . . 5 15.3 3 . . . 

Trifolium species . . . . . . 3 10 25.2 . . 

Ranunculus species . . . . . . 2 . . . 
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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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  Generally flooded phase 

  Pond partly flooded or soil heavily waterlogged 

  Dry phase (at some parts soil waterlogged) 

 

Figure 29. Phenological cycle of the main typical species of the temporary ponds of Mt. Oiti. 

g: germination, fl: flowering, fr: fruiting, dis: seed dispersal, v: production of vegetative 

resettes. Wet and dry ecophase for the pond of Nevropoli. 
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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 

1st axis (lengths of gradient  6.095) and a modest unimodal reponse in the 2nd axis (3.134) so 

unimodal analysis is appropriate (ter Braak 1994). The DCA model (Figure 30) with the 1st 

and 2nd 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 1st 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 1st 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 2nd 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 23.5 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 

 

 

 

 

 

 

aa  

aa  



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. 

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

58 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

plots (vegetation group):  1a, 1b,  1c,  2,  3-4,  5,   6a,  6b,   7a,  7b 

species:  temporary pond,  swamp-aquatic,  wet grassland,  pioneer nitrophilous,  synanthropic, 
  dry grassland/scrub  

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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In Nevropoli pond, as in the ponds of Oiti, 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 31. Percentage species turnover per plot at Nevropoli pond. Labels represent the 

number of common (same) species per plot. 
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4. Illustration 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 33. Trampling by vehicles at the pond of Louka, in late May 2014. Photo: G. Mantakas. 
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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: I. Dimitriadis. 
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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: I. Dimitriadis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 37. Heavy grazing and trampling at the pond of Nevropoli in early September 2013. 
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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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. 



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. 

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

64 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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. 
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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: I. Dimitriadis. 
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ΠΕΡΙΛΗΨΗ 

Σα αςπόνδυλα που ηουν μόνιμα ι για ζνα μζροσ τθσ ηωισ τουσ ςτα εποχικά λιμνία 

περιλαμβάνουν ζντομα και καρκινοειδι διαφόρων τάξεων κακϊσ και τροβιλιςτικοφσ 

Πλατυζλμινκεσ. Για τθν δειγματολθψία τουσ χρθςιμοποιικθκαν διάφορεσ μζκοδοι ανάλογα 

με τον τρόπο και χϊρο ηωισ τουσ. ε οριςμζνεσ περιοχζσ δεν ιταν δυνατι θ παρατιρθςθ 

και ςυλλογι δειγμάτων γιατί τα λιμνία αυτά είχαν ξερακεί. Επίςθσ διαπιςτϊκθκαν μεγάλεσ 

διαταραχζσ, κυρίωσ ςτθν λίμνθ τθσ Νεβρόπολθσ, που οφείλονται ςτθν δράςθ βοοειδϊν 

αλλά και ςτθν ανεξζλεγκτθ παρουςία και διαταραχι από επιςκζπτεσ. Κατά τθν διάρκεια των 

δφο επιςκζψεων οι οποίεσ πραγματοποιικθκαν περίπου τθν ίδια εποχι, δεν διαπιςτϊκθκε 

κάποια διαχρονικι διακφμανςθ των πλθκυςμϊν των αςπονδφλων.  

 

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. Oiti. 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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Ειςαγωγή 

Σα αςπόνδυλα που ηουν μόνιμα ι για ζνα μζροσ τθσ ηωισ τουσ ςτα εποχικά λιμνία 

περιλαμβάνουν ζντομα των τάξεων Εφθμερόπτερα, Οδοντόγνακα, Σριχόπτερα, Δίπτερα, 

Ετερόπτερα και Κολεόπτερα. Επίςθσ, περιλαμβάνουν Καρκινοειδι Ανόςτρακα, Νωτόςτρακα 

και Κογχόςτρακα κακϊσ και τροβιλιςτικοφσ Πλατυζλμινκεσ. 

Σα ζντομα αποτελοφν ςθμαντικό μζροσ του υδάτινου περιβάλλοντοσ. ε πολλζσ περιοχζσ 

αποτελοφν το 60-70% του ςυνολικοφ αρικμοφ ειδϊν (Zacharias et al., 2007). Κακϊσ θ 

αφκονία των ειδϊν εντόμων εξαρτάται από πολλά χαρακτθριςτικά όπωσ τθν ανάπτυξθ των 

μακροφφτων, τθν ποςότθτα του διαλυμζνου οξυγόνου και τθν ανάπτυξθ πλθκυςμϊν 

μικροβίων, χρειάηονται ειδικζσ προςαρμογζσ για να επιβιϊςουν. Οριςμζνα είδθ, είτε ωσ 

προνυμφικζσ είτε ωσ ενιλικεσ μορφζσ, ςκάβουν και κρφβονται ςτον πυκμζνα μειϊνοντασ 

ζτςι τθ δραςτθριότθτά τουσ για να επιβιϊςουν τθν περίοδο τθσ ξθραςίασ. Η ςφςταςθ τθσ 

πανίδασ των εντόμων διακυμαίνεται ςθμαντικά και κακορίηεται ςε μεγάλο βακμό από τθν 

υδρολογία του περιβάλλοντόσ τουσ. 

Σα Καρκινοειδι είναι θ μεγαλφτερθ ομάδα μακροαςπονδφλων ςτα εποχικά λιμνία. τθν 

περιοχι τθσ Μεςογείου θ αφκονία ειδϊν Καρκινοειδϊν είναι ςυχνά μεγαλφτερθ ςτα 

εφιμερα νερά παρά ςτα μόνιμα. Σα μακροαςπόνδυλα επιβιϊνουν ςτθν ξθραςία με τθ 

μορφι ανκεκτικϊν ςταδίων όπωσ αυγά και κφςτεισ. 

Οι πιο κοινοί κθρευτζσ ςτα εποχικά λιμνία είναι οι τροβιλιςτικοί Πλατυζλμινκεσ, οι 

νωτονικτεσ, τα καταδυόμενα Κολεόπτερα και οι προνφμφεσ των Οδοντόγνακων. Από αυτά, 

μόνο οι τροβιλιςτικοί είναι ςε κζςθ να παράγουν ανενεργά αυγά που επιβιϊνουν τισ ξθρζσ 

περιόδουσ. Ο τφποσ του λιμνίου είναι ο βαςικόσ παράγοντασ για να κακοριςτεί ποιοι 

κθρευτζσ είναι οι πιο αποτελεςματικοί (π.χ. κολά ζναντι κακαρϊν λιμνίων, λιμνία με ι 

χωρίσ βλάςτθςθ κλπ.). Εάν υπάρχει ζλλειψθ των μεγαλφτερων κθρευτϊν, το κφριο 

πλεονζκτθμα κα ζχουν τα μικρότερα Καρκινοειδι. Αυτά τα Καρκινοειδι δεν ςυναντϊνται 

ςυχνά ςε νερά με ψάρια (Brendonck et al., 2002; Eitam et al., 2004; Lahr, 1997; Spencer et 

al., 1999). 

Πολλά οικολογικά χαρακτθριςτικά ζχουν αποδοκεί ςτισ πανιδικζσ κοινότθτεσ των εποχικϊν 

λιμνίων. Μερικά από αυτά είναι θ φπαρξθ διαδοχισ φάςεων, θ αντικατάςταςθ των κφριων 

λειτουργικϊν τροφικϊν ομάδων κατά τθ διάρκεια τθσ υδροπεριόδου, ο περιοριςμζνοσ 

ρόλοσ των κθρευτϊν, θ διάρκεια τθσ υδροπεριόδου ωσ βαςικόσ παράγοντασ, και θ 

περιβαλλοντικι πίεςθ που αντιπροςωπεφει τθν ξθρι φάςθ για τθν πανίδα (Boix et al., 

2009). 

Η υδρόβια βλάςτθςθ και ζνα ςθμαντικό μζροσ των αςπονδφλων εξαρτϊνται από ςπόρουσ, 

ςπόρια, αυγά και κφςτεισ που επιβιϊνουν κατά τθ διάρκεια τθσ ξθρισ περιόδου. Ζτςι θ 

διατιρθςθ των ιηθμάτων του πυκμζνα των λιμνίων είναι απαραίτθτθ για τθ διατιρθςθ των 

αποκεμάτων ςπορίων και άλλων ανκεκτικϊν μορφϊν ϊςτε να διατθρθκεί θ βιοποικιλότθτά 

τουσ. 

Ο τφποσ τθσ πανίδασ εξαρτάται από το μζγεκοσ του λιμνίου, το ζδαφοσ και το χρονικό 

διάςτθμα τθσ φπαρξθσ νεροφ. Πολλά ζντομα χρθςιμοποιοφν τα λιμνία ευκαιριακά για τθν 

αναπαραγωγι και τθ διατροφι τουσ (κυρίωσ Οδοντόγνακα, Δίπτερα και μερικά 

Κολεόπτερα) αλλά μεταναςτεφουν ςε άλλα υδάτινα ςυςτιματα όταν τα λιμνία ξθραίνονται.  
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Σο θμίξθρο κλίμα το οποίο επικρατεί ςε όλθ τθ Μεςογειακι λεκάνθ θ οποία χαρακτθρίηεται 

από τθν ζντονθ εποχικότθτα και τθ μθ προβλεψιμότθτα τθσ διακεςιμότθτασ νεροφ, 

αποτρζπει τθν ανάπτυξθ ενόσ μόνιμου επιφανειακοφ υδρογραφικοφ δικτφου, το οποίο 

περιορίηεται ςυνικωσ ςε υφάλμυρα νερά παράκτιων υγροτόπων και λιμνϊν και ςε λιμνία 

μεγάλου υψομζτρου. Από τθν άλλθ πλευρά, τα εποχικά λιμνία είναι τα πιο διαδεδομζνα και 

αντιπροςωπευτικά υδάτινα οικοςυςτιματα των μεςογειακϊν χωρϊν, και φιλοξενοφν 

πλοφςιεσ και αποκλειςτικζσ βιολογικζσ κοινότθτεσ προςαρμοςμζνεσ ςτο κλιματικό πρότυπο 

τθσ περιοχισ. Επιπλζον ζχει αποδειχκεί ότι τα εποχικά λιμνία περιζχουν ζνα μεγαλφτερο 

ποςοςτό τθσ τοπικισ βιοποικιλότθτασ από άλλουσ τφπουσ υγροτόπων όπωσ οι λίμνεσ, τα 

ποτάμια και τα ρυάκια (Biggs et al., 2005; Hassall et al., 2012; Williams et al., 2004). Κακϊσ 

ζχουν μεγαλφτερθ ποικιλία χλωρίδασ και πανίδασ, περιζχουν επίςθσ ζνα μεγαλφτερο 

ποςοςτό ςπάνιων και μοναδικϊν ειδϊν (Williams et al.; 2004, Davies et al., 2008). Κατά 

ςυνζπεια , τα εποχικά λιμνία και οι βιοκοινωνίεσ τουσ ζχουν τεκεί υπό προςταςία με οδθγία 

τθσ Ευρωπαϊκισ Ζνωςθσ (οδθγία 92/43/ΕΟΚ του υμβουλίου) και από τθ φμβαςθ Ραμςάρ 

για τουσ Τγροτόπουσ (Ψιφιςμα VIII.33/2002). Μεταξφ των αςπονδφλων, οριςμζνεσ ομάδεσ 

καρκινοειδϊν ςυχνά κεωροφνται ωσ «είδθ ναυαρχίδεσ» των Μεςογειακϊν εποχικϊν 

λιμνίων (π.χ. Eder & Hödl, 2002; Marrone et al., 2009). Παρά τθν πολυπλοκότθτα και τθ 

ςθμαςία των κοινοτιτων των καρκινοειδϊν των μεςογειακϊν εποχικϊν λιμνίων, θ 

εξαιρετικά πλοφςια πανίδα εντομόςτρακων των οικοςυςτθμάτων αυτϊν ζχει αποτελζςει 

αντικείμενο ερευνθτικοφ ενδιαφζροντοσ μόνο κατά τισ τελευταίεσ δεκαετίεσ, και πολλζσ 

ταξινομικζσ ομάδεσ και περιοχζσ εξακολουκοφν να είναι ελάχιςτα γνωςτζσ (Marrone, 2006). 
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2. Μεθοδολογία 

Οι δειγματολθψίεσ πραγματοποιικθκαν ςε λιμνία και των δφο ορεινϊν όγκων αλλά και ςε 

άλλα ςτάςιμα ι ρζοντα ενδιαιτιματα. Οι δειγματολθψίεσ των υδρόβιων οργανιςμϊν 

πραγματοποιικθκαν με τθν βοικεια αποχϊν, ςαρϊνοντασ τθν επιφάνεια του νεροφ και του 

ιηιματοσ ςε όςο μεγαλφτερθ ζκταςθ. τα ρζοντα φδατα οι απόχεσ παρζμεναν ςε ζνα 

ςυγκεκριμζνο ςτακερό ςθμείο επί τουλάχιςτον 5 λεπτά. 

Για τα ιπτάμενα είδθ, οι προνφμφεσ των οποίων ηουν ςτο νερό, χρθςιμοποιικθκαν ειδικζσ 

απόχεσ για ιπτάμενα είδθ. Η ςυλλογι τουσ πραγματοποιικθκε ςε όλθ τθν επιφάνεια γφρω 

από τα ςτάςιμα και ρζοντα ενδιαιτιματα, ςε μία απόςταςθ 100 μ. τθν ίδια ζκταςθ ζγιναν 

επίςθσ ςυλλογζσ με το χζρι για μθ ιπτάμενα είδθ, οι προνφμφεσ των οποίων είναι υδρόβιεσ. 
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3. Αποτελζςματα 

Επίςκεψη 11-13 Ιουνίου 2013 

Κατά τθ διάρκεια τθσ επίςκεψθσ ςτο Καλλίδρομο και τθν Οίτθ μεταξφ 11-13 Ιουνίου 2013, 

πραγματοποιικθκαν δειγματολθψίεσ και παρατθριςεισ ςε μεςογειακά εποχικά λιμνία για 

τθν καταγραφι των υδρόβιων αςπονδφλων . 

υγκεκριμζνα ζγιναν επιςκζψεισ ςτα λιμνία Νεβρόπολθ και ουβάλα ςτο Καλλίδρομο, και 

Λιβαδιζσ, Γρεβενό, Λοφκα και  Αλφκαινα ςτθν Οίτθ. 

Όλα τα λιμνία τα οποία επιςκεφκικαμε, εκτόσ τθσ Νεβρόπολθσ, είχαν ξερακεί και επομζνωσ 

ιταν πολφ δφςκολο να εντοπιςκοφν υδρόβια αςπόνδυλα. Όμωσ ςυλλζχκθκαν ενιλικα 

Οδοντόγνακα (λιβελοφλεσ), οι προνφμφεσ των οποίων είναι υδρόβιεσ. Επίςθσ ςυλλζχκθκαν 

υδρόβια Κολεόπτερα από πθγζσ γλυκοφ νεροφ οι οποίεσ τροφοδοτοφν οριςμζνα από αυτά 

τα λιμνία ι βρίςκονται πολφ κοντά ςε αυτά.  

Επίςθσ διαπιςτϊκθκαν μεγάλεσ διαταραχζσ, κυρίωσ ςτθ λίμνθ τθσ Νεβρόπολθσ, που 

οφείλονται ςτθν δράςθ βοοειδϊν αλλά και ςτθν ανεξζλεγκτθ παρουςία και διαταραχι από 

επιςκζπτεσ. 

Επίςκεψη 27-28 Μαΐου 2014 

Κατά τθ διάρκεια τθσ επίςκεψθσ ςτο Καλλίδρομο και τθν Οίτθ μεταξφ 27-28 Μαΐου 2014, 

πραγματοποιικθκαν δειγματολθψίεσ και παρατθριςεισ ςε μεςογειακά εποχικά λιμνία για 

τθν καταγραφι των υδρόβιων αςπονδφλων . 

υγκεκριμζνα ζγιναν επιςκζψεισ ςτα λιμνία Νεβρόπολθ, λιμνίο ανατολικά τθσ Νεβρόπολθσ 

και ουβάλα ςτο Καλλίδρομο, και Λιβαδιζσ ςτθν Οίτθ. Επίςθσ ζγιναν επιςκζψεισ και 

καταγραφζσ ςε μικρά λιμνία, ποτίςτρεσ και ςε ρυάκια των περιοχϊν.  

τισ περιοχζσ μελζτθσ ςυλλζχκθκαν ενιλικα Οδοντόγνακα (λιβελοφλεσ), υδρόβιεσ 

προνφμφεσ Οδοντόγνακων, Σριχόπτερων, Εφθμερόπτερων, Νευρόπτερων, Ημίπτερα, 

Καρκινοειδι, υδρόβιοι δακτυλιοςκϊλθκεσ κ.ά. Επίςθσ ςυλλζχκθκαν υδρόβια Κολεόπτερα 

από πθγζσ γλυκοφ νεροφ οι οποίεσ τροφοδοτοφν οριςμζνα από αυτά τα λιμνία ι βρίςκονται 

πολφ κοντά ςε αυτά.  

Επίςθσ επιβεβαιϊκθκαν οι διαταραχζσ, κυρίωσ ςτθ λίμνθ τθσ Νεβρόπολθσ, που οφείλονται 

ςτθν δράςθ βοοειδϊν αλλά και ςτθν ανεξζλεγκτθ παρουςία και διαταραχι από επιςκζπτεσ. 

Διαχρονική διακφμανςη (variation) των βιοκοινοτήτων των εποχικϊν λιμνίων 

Κατά τθν διάρκεια των δφο επιςκζψεων οι οποίεσ πραγματοποιικθκαν περίπου τθν ίδια 

εποχι, δεν διαπιςτϊκθκε κάποια διαχρονικι διακφμανςθ των πλθκυςμϊν των 

αςπονδφλων. Βεβαίωσ, για να διαπιςτωκεί μια τζτοια διακφμανςθ απαιτοφνται 

τουλάχιςτον δειγματολθψίεσ 5-10 ςυναπτϊν ετϊν. 

Ανάλυςη αποτελεςμάτων 

Ο προςδιοριςμόσ των ειδϊν τα οποία ςυλλζχκθκαν βρίςκεται ςε εξζλιξθ γιατί δεν υπάρχουν 

κατάλλθλεσ κλείδεσ και περιγραφζσ που κα μποροφςαν να χρθςιμοποιθκοφν για τθν 

ανάλυςθ. Για αρκετά δείγματα απαιτείται θ γνϊμθ ειδικϊν από το εξωτερικό, μία 

διαδικαςία αρκετά χρονοβόρα.  
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4. υμπεράςματα 

Για τθν αποκατάςταςθ των εποχικϊν λιμνίων απαιτοφνται κατ’ αρχάσ, ςε ότι αφορά ςτα 

αςπόνδυλα, θ διατιρθςθ τθσ υδρολογικισ δυναμικισ τουσ με ενίςχυςθ του υδάτινου 

δυναμικοφ. Μεταξφ των μζτρων που απαιτοφνται για τθ διατιρθςθ των αςπονδφλων των 

εποχικϊν λιμνίων πρζπει να περιλαμβάνονται μζτρα για τθν διατιρθςθ τθσ υδρολογικισ 

δυναμικισ των λιμνίων και για τθν αποφυγι ςυνφπαρξθσ ψαριϊν ι ειςβλθτικϊν ειδϊν 

όπωσ οι καραβίδεσ. Επίςθσ, πρζπει να υπάρχει ςωςτι διαχείριςθ τθσ βόςκθςθσ και ρφκμιςθ 

των γεωργικϊν πρακτικϊν ςτθ λεκάνθ απορροισ. υχνά απαιτοφνται δραςτθριότθτεσ 

αποκατάςταςθσ όταν οι βιότοποι ζχουν υποςτεί ζντονθ υποβάκμιςθ.  

Για να γίνει μία ςωςτι διαχείριςθ των λιμνίων, είναι απαραίτθτο να προςδιοριςτεί θ 

βζλτιςτθ και μζςθ περίοδοσ και θ ζνταςθ των πλθμμυρϊν, θ ςφνκεςθ των ηωικϊν και 

φυτικϊν ειδϊν, θ χριςθ των λιμνίων από τα ςπονδυλωτά, ιδιαίτερα των αμφιβίων, και θ 

χριςθ τουσ από υδρόβια πτθνά. Είναι επίςθσ πολφ ςθμαντικό να παρακολουκείται θ 

ποιότθτα του νεροφ για να προςδιοριςτεί ο βακμόσ τθσ ρφπανςθ από φυτοφάρμακα και 

λιπάςματα. Επιπλζον, είναι απαραίτθτο να αναλυκεί θ ζνταςθ τθσ χριςθσ του χϊρου από 

αγροτικά ηϊα και ο προςδιοριςμόσ του βζλτιςτου βακμοφ χριςθσ, προκειμζνου θ χριςθ 

αυτι να προςαρμοςτεί ςε λογικά επίπεδα. 

Μία από τισ ςθμαντικότερεσ δραςτθριότθτεσ για τθν αποκατάςταςθ των εποχικϊν λιμνίων 

είναι θ διατιρθςθ όχι μόνο των ςθμαντικότερων λιμνίων αλλά και των υποδεζςτερων, 

μεταξφ των οποίων κα πρζπει να προςτατευκοφν και άλλεσ υδάτινεσ μάηεσ όπωσ πθγζσ, 

ρυάκια και υγρά λιβάδια. Επίςθσ, κα πρζπει να εφαρμοςτοφν διαφορετικζσ ςτρατθγικζσ 

διαχείριςθσ, ανάλογα με το μζγεκοσ, τθν ςθμαςία, τθν ευαιςκθςία και τθν τοποκεςία του 

κάκε λιμνίου. 

Σζλοσ απαιτείται θ ενίςχυςθ των προςπακειϊν για τθν εφαρμογι ςτρατθγικϊν 

εκπαίδευςθσ και ενθμζρωςθσ των τοπικϊν κοινωνιϊν που κα απευκφνονται ςτο ευρφ κοινό 

και ςε φορείσ που ζχουν ςχζςθ με τθ διατιρθςθ τθσ φφςθσ, τθ διαχείριςθ τθσ γθσ και τθ 

γεωργία. 
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ΠΕΡΙΛΗΨΗ 

το πλαίςιο του προγράμματοσ Life ForOpenForests για τθ μελζτθ των Αμφιβίων ζγιναν δφο 

επιςκζψεισ ςτα όρθ Καλλίδρομο και Οίτθ τον Ιοφνιο του 2013 και τον Μάιο του 2014. το 

όροσ Καλλίδρομο μόνο ςτο λιμνίο Νεβρόπολθ υπιρχε νερό ενϊ τα δφο άλλα, Μουροφηοσ 

και Μουρίηα, θταν ςτεγνά. υνολικϊσ παρατθρικθκαν και καταγράφθκαν ζξι (6) είδθ 

Αμφιβίων με καλι αρικμθτικι αντιπροςϊπευςθ. Αν και ςτο όροσ Οίτθ και τα τζςςερα υπό 

μελζτθ λιμνία (Λοφκα, Λιβαδιζσ, Γρεβενό και Αλφκαινα) ιταν αποξθραμζνα, εντοπίςτθκαν 

πζντε (5) είδθ Αμφιβίων και πάλι με ικανοποιθτικό αρικμό ατόμων. 

Σα δεδομζνα αυτά υποδεικνφουν ότι όλα τα Αμφίβια που απαντϊνται ςτα υπό μελζτθ 

λιμνία ολοκλθρϊνουν τουσ βιολογικοφσ τουσ κφκλουσ αςχζτωσ τθσ εποχικισ παρουςίασ 

νεροφ, κακϊσ ζχουν τθ δυνατότθτα να χρθςιμοποιοφν μικρότερεσ μόνιμεσ υδατοςυλλογζσ 

όπωσ ποτίςτρεσ που αφκονοφν ςτθν περιοχι, μικροφσ χειμάρρουσ, τεχνθτζσ δεξαμενζσ, 

ςτζρνεσ κ.α. 

 

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. Oiti, 

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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1. Ειςαγωγή 

ΣΑ ΑΜΦΙΒΙΑ ΣΩΝ ΕΠΟΧΙΚΩΝ ΛΙΜΝΙΩΝ 
 
 
Σο βαςικότερο χαρακτθριςτικό των εποχικϊν λιμνίων, είναι θ περιοδικότθτα τθσ φπαρξθσ 
νεροφ, είτε αυτι είναι ετιςια και περιορίηεται ςε λίγουσ μινεσ τθν άνοιξθ ι απουςιάηει 
κάποιουσ μινεσ το καλοκαίρι, είτε θ πλιρωςι τουσ ζχει επειςοδιακά χαρακτθριςτικά. 
 Άλλα χαρακτθριςτικά αποτελοφν οι δριμείεσ αβιοτικζσ ςυνκικεσ, που οφείλονται μεταξφ 
άλλων ςτο γεγονόσ ότι ςτθν πλειοψθφία τουσ τα εποχικά λιμνία είναι ρθχά, με μεγάλθ 
επιφάνεια και ωσ εκ τοφτου είναι πιο επιρρεπι ςε κλιματικζσ αλλαγζσ ακόμα και κατά τθ 
διάρκεια τθσ μζρασ, θ μθ ςτακερι διάρκειασ τθσ ξθρισ περιόδου, κ.α.  
 
 Σα λιμνία παρουςιάηουν επίςθσ πολφ ζντονθ διακφμανςθ ςτο μζγεκοσ, ςτο ςχιμα, ςτο 
βάκοσ, ςτθν ποικιλότθτα των οργανιςμϊν και ςτθ χρονικι διάρκεια πλθρότθτασ ςε νερό 
(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). 
 
Είναι περιβάλλοντα που αποτελοφν πλοφςια πθγι τροφισ για πολλά είδθ πανίδασ, μιασ και 
θ ςιψθ τθσ μθ υδρόβιασ βλάςτθςθσ που καλφπτει τθν ζκταςι τουσ κατά τουσ ξθροφσ μινεσ 
υπό αερόβιεσ ςυνκικεσ, αποτελεί πλουςιότερθ ποιοτικά και ποςοτικά τροφι ςε πρωτείνεσ 
για τουσ ςαπροφάγουσ οργανιςμοφσ (Barlocher et al., 1978). Οι ςυνκικεσ αυτζσ ςε 
ςυνδυαςμό με τθν άφκονθ θλιοφάνεια λόγο μικροφ βάκουσ, ευνοοφν τθν ανεμπόδιςτθ 
ανάπτυξθ τθσ υδρόβιασ χλωρίδασ με αποτζλεςμα το οικοςφςτθμα, ςτο ςφνολό του, να είναι 
πλουςιότερο και να χαρακτθρίηεται από μεγαλφτερθ βιοποικιλότθτα.  
 
Ζτςι, οργανιςμοί όπωσ τα διάφορα Αμφίβια που διακζτουν προςαρμογζσ για τθν ξθρι 
περίοδο, ζχουν τθν ευκαιρία να εκμεταλλευτοφν ζνα οικοςφςτθμα που τουσ παρζχει τθ 
δυνατότθτα να αναπτφξουν υψθλζσ πυκνότθτεσ πλθκυςμϊν ςτο προνυμφικό ακόμθ ςτάδιο, 
πριν από τθ μεταμόρφωςθ και τθ διαςπορά των ενθλίκων. 
 
Ζνα ςθμαντικό χαρακτθριςτικό των λιμνίων αποτελεί θ ςχετικι απουςία κθρευτϊν, κυρίωσ 
ψαριϊν. ϋΟταν, πάντωσ, εμφανίηονται αςπόνδυλοι κθρευτζσ, τα εν δυνάμει κθράματα 
ζχουν ςυνικωσ ολοκλθρϊςει τον κφκλο ηωισ τουσ ςτο λιμνίο και ζχουν απομακρυνκεί από 
αυτό. ε γενικζσ γραμμζσ επίςθσ, ιςχφει ότι με τθν επιμικυνςθ τθσ περιόδου πλθρότθτασ ςε 
νερό, αυξάνεται θ ποικιλότθτα των ειδϊν του λιμνίου (Beja & Alcazar, 2003; Blaustein & 
Schwartz, 2001; Boix et al., 2004; Eitam et al., 2004; Nicolet et al., 2004; Rhazi et al., 2004). 
 
Οι οργανιςμοί που ςχετίηονται με εποχικά λιμνία, δακρίνονται κυρίωσ ςε δφο κατθγορίεσ: 
ςε αυτοφσ που παραμζνουν ςτθ λεκάνθ του λιμνίου και μετά τθν αποξιρανςθ, και ςε 
αυτοφσ που απομακρφνονται από αυτό ςε κάποια φάςθ. τθ δεφτερθ κατθγορία ανικουν 
οργανιςμοί που υποβάλλονται ςε ςφντομθ οντογενετικι αλλαγι ςτθ μορφολογία, 
φυςιολογία και ςυμπεριφορά, ςυνικωσ ςε ςυνάρτθςθ με τισ αλλαγζσ του άμεςου 
περιβάλλοντόσ τουσ (Wilbur 1980), δθλαδι οργανιςμοί που υφίςτανται μεταμόρφωςθ.  
ε αυτι τθν κατθγορία ανικουν τα περιςςότερα Αμφίβια τθσ ελλθνικισ επικράτειασ που 
εξαρτϊνται από το υγρό ςτοιχείο για τθν αναπαραγωγι και τθν ανάπτυξι τουσ κατά τα 
πρϊτα ςτάδια τθσ ηωισ τουσ. Σα εποχικά λιμνία παίηουν ιδιαίτερο ρόλο ςε πολλζσ περιοχζσ 
τθσ Ελλάδασ, που ςτεροφνται μόνιμων υδάτινων ςχθματιςμϊν. Αξίηει να ςθμειωκεί ότι ςτθν 
Ελλάδα το 73% των εποχιακϊν λιμνίων βρίςκεται ςε νθςιά του Αιγαίου, λόγω των ξθρϊν 
κλιματικϊν ςυνκθκϊν που επικρατοφν.  
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Σα Αμφίβια παρουςιάηουν ςθμαντικι πλαςτικότθτα ςτθν ταχφτθτα τθσ μεταμόρφωςθσ, 
κακϊσ και ςτο μζγεκόσ τουσ κατά τθν ενθλικίωςθ, ςε ςυμφωνία με τθν ταχφτθτα 
αποξιρανςθσ του λιμνίου. Μεγάλο μζγεκοσ κατά τθ μεταμόρφωςθ ςυνεπάγεται 
μεγαλφτερθ αρμοςτικότθτα, ςε περίπτωςθ όμωσ άμεςθσ αποξιρανςθσ του λιμνίου υπάρχει 
κίνδυνοσ να μθν ολοκλθρωκεί θ μεταμόρφωςθ, γεγονόσ που κα οδθγιςει ςτο κάνατο του 
πλθκυςμοφ. Είναι προφανζσ ότι θ υγρι περίοδοσ παίηει μεγάλο ρόλο ςτθν επιβίωςθ των 
απογόνων (Grillas et al., 2004; Jakob et al., 2003; Ryan & Winne, 2001; Snodgrass et al., 
2000). 
Η διαςπορά κακϊσ και θ αναπαραγωγι των Αμφιβίων λαμβάνει χϊρα κατά τθν ενιλικθ 
φάςθ. 
Σα περιςςότερα είδθ Αμφιβίων τθσ Ελλάδασ εξαρτϊνται άμεςα από εποχικά λιμνία όςον 
αφορά τθ μεταμόρφωςθ και ιδιαιτζρωσ τθν αναπαραγωγι τουσ.  
Σα είδθ αυτά είναι κυρίωσ τα εξισ: 
Mesotriton alpestris, Lyssotriton vulgaris, Pelobates syriacus, Bufο 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.  
Από των αρικμό των ειδϊν και μόνο, γίνεται αντιλθπτι θ ςθμαςία των εποχιακϊν λιμνίων 
για τθ διατιρθςθ τθσ βιοποικιλότθτασ τθσ ομοταξίασ ςτον Ελλαδικό χϊρο. 
Μεταξφ άλλων, τα λιμνία αποτελοφν ευνοϊκά οικοςυςτιματα για τα Αμφίβια λόγω του 
πλοφτου ςε φφτο- και ηϊο-πλαγκτόν, που αποτελεί τροφι των προνυμφϊν τουσ, κακϊσ και 
λόγω τθσ πλοφςιασ υδρόβιασ βλάςτθςθσ, που αποτελεί ιδανικό υπόβακρο για τθν 
εναπόκεςθ και προςταςία των αυγϊν τουσ. 
Πρόσ το τζλοσ τθσ άνοιξθσ, τα περιςςότερα λιμνία αποξθραίνονται και θ δραςτθριότθτα των 
διαφόρων Αμφιβίων περιορίηεται κατά τθ διάρκεια του καλοκαιριοφ (Beja and Alcazar, 
2003; Boix et al., 2001; Grillas et al., 2004; Jakob et al., 2003). 
 
Σα Μεςογειακά Εποχιακά Λιμνία (MTF, Mediterranean Temporary Ponds), αποτελοφν 
οικοςυςτιματα προτεραιότθτασ ςφμφωνα με το δίκτυο Natura 2000 τθσ Ευρωπαϊκισ 
Ζνωςθσ (Natura code 3170, Habitats Directive 92/43/EC) και απαντϊνται κυρίωσ ςε 
Μεςογειακζσ χϊρεσ τθσ Ευρϊπθσ. Επίςθσ, προςτατεφονται από τθ φμβαςθ Ραμςάρ για 
τουσ Τγροτόπουσ (Ψιφιςμα VIII.33/2002). Ζχουν λοιπόν αναγνωριςμζνθ αξία ωσ 
οικοςφςτθματα, και αποτελοφν περιοχζσ προτεραιότθτασ για διατιρθςθ, αφοφ, 
ανεξαρτιτωσ του μικροφ μεγζκουσ τουσ, περιλαμβάνουν πολλοφσ ςπάνιουσ και 
απειλοφμενουσ οργανιςμοφσ. Πολλζσ περιοχζσ με εποχικά λιμνία εμφανίηουν ζντονθ τάςθ 
υποβάκμιςθσ και εξαφάνιςθσ (Blaustein & Schwartz, 2001; Collinson et al., 1995). 
Οι προςπάκειεσ διατιρθςθσ των οικοςυςτθμάτων των εποχικϊν λιμνίων, κα πρζπει να 
επικεντρϊνονται ςτθν αντιμετϊπιςθ τθσ υποβάκμιςθσ που προκαλοφν οι ανκρϊπινεσ 
δραςτθριότθτεσ. Ιδιαιτζρωσ κα πρζπει να προςτατεφονται τα χαρακτθριςτικά 
υδροπεριόδου και ποιότθτασ νεροφ, αποτρζποντασ π.χ. τθν αποξιρανςθ των λιμνίων 
(Collinson et al., 1995; Nicolet et al., 2004) και τθ μόλυνςι τουσ. 
Κατά πολλοφσ ερευνθτζσ τα Αμφίβια αποτελοφν καλοφσ βιοδείκτεσ λόγω τθσ ιδιαίτερθσ 
ευαιςκθςίασ ςτθ μόλυνςθ των υδάτων που οφείλεται ςτο υδατοπερατό δζρμα τουσ και τα 
αυγά τουσ (e.g. Blaustein et al., 2003). Πάντωσ, άλλοι ςυγγραφείσ αμφιςβθτοφν τθν 
υπερευαιςκθςία τουσ ςε υδατο-μεταφερόμενα τοξικά προϊόντα (Kerby et al., 2010).  
 
Για τθν προςταςία των λιμνίων, κα πρζπει να αποφεφγεται θ εκβάκυνςι τουσ, θ οποία 
ςυντελεί ςτθν απομάκρυνςθ ι και απϊλεια καταφυγίων κακϊσ καισ τθ μείωςθ τθσ 
ςυγκζντρωςθσ κρεπτικϊν ουςιϊν. Επίςθσ οι προςπάκειεσ διατιρθςθσ κα πρζπει να 
ςτοχεφουν ςτθν προςταςία δικτφων λιμνίων -άνω των δζκα- και όχι ςτθν προςταςία 

https://www.google.gr/search?client=firefox-a&rls=org.mozilla:el:official&channel=sb&biw=1680&bih=975&q=%CE%B1%CF%80%CE%BF%CE%BE%CE%B7%CF%81%CE%B1%CE%AF%CE%BD%CE%BF%CE%BD%CF%84%CE%B1%CE%B9&spell=1&sa=X&ei=b157U8ToBLGPyQOh7IGADw&ved=0CCYQBSgA
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μεμονωμζνων λιμνίων. Με αυτό τον τρόπο εξαςφαλίηεται θ διατιρθςθ διαφορετικϊν 
οικοτόπων και ποικιλίασ ειδϊν, ιδιαιτζρωσ δε των ςπανιότερων εξ αυτϊν. 
 
τθν Ελλάδα, ζνα ςθμαντικό ποςοςτό των MTF βρίςκονται ςε κίνδυνο λόγο κυρίωσ 
ανκρϊπινων παρεμβάςεων, όπωσ μόλυνςθ από αγροτικζσ δραςτθριότθτεσ, επζκταςθ 
καλλιεργιςιμων εκτάςεων και υπερεκμετάλευςθ υδάτινων πόρων. 
 
υμπεραςματικά, απαιτοφνται άμεςεσ δράςεισ αποκατάςταςθσ και διατιρθςθσ ζτςι ϊςτε 

να αποφευχκεί περαιτζρω υποβάκμιςθ (Dimitriou et al., 2006). Απαιτείται επίςθσ 

εξατομικευμζνθ αντιμετϊπιςθ των απειλϊν ςε κάκε ςυγκεκριμζνθ περίπτωςθ, δεδομζνου 

ότι οι εκάςτοτε ςυνκικεσ ποικίλλουν (ςφνκεςθ ειδϊν, ανκρϊπινεσ πιζςεισ, μικροκλίμα, 

ζδαφοσ κτλ). 
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2. Μεθοδολογία 

Ζνα βαςικό χαρακτθριςτικό τθσ ομάδασ των Αμφιβίων, είναι θ εντοπιςμζνθ και ςυχνά 

ςωρευτικι κατανομι των πλθκυςμϊν. Ζτςι, θ ςυντριπτικι πλειονότθτα των αμφιβίων 

βρίςκεται ςε ςϊματα νεροφ ι κοντά ςε αυτά ι ζςτω ςε άμεςθ εξάρτθςθ από υψθλι ςχετικι 

υγραςία, και ςυνεπϊσ θ επιλογι τθσ κατάλθλθσ μεκοδολογίασ ςχετίηεται άμεςα με το 

γνϊριςμα αυτό. 

τθν περίπτωςθ τθσ διερεφνθςθσ των ειδϊν και πλθκυςμϊν αμφιβίων ςτα εποχικά λιμνία 

και γειτονικοφσ οικοτόπουσ, κατάλλθλεσ μζκοδοι για τθν παροφςα εργαςία, κρίκθκαν οι 

εξισ:  

1. Ακουςτική μζθοδοσ. Κατάλλθλθ για τα Άνουρα Αμφίβια (βατράχια, φρφνοι). Επίςκεψθ 

ςτθ κζςθ δειγματολθψίασ, και καταγραφι των ειδϊν των αμφιβίων από τα καλζςματά 

τουσ. Με τθ μζκοδο αυτι μποροφμε να εντοπίςουμε αναπαραγωγικζσ κζςεισ, τθ 

φαινολογία των ειδϊν κατά τθν αναπαραγωγικι περίοδο, κακϊσ και να εκτιμιςουμε τθ 

ςχετικι αφκονία των αρςενικϊν ατόμων (μόνο τα αρςενικά άνουρα κοάηουν). 

2. Μζθοδοσ ςάρωςησ και εκτενοφσ διερεφνηςησ αναπαραγωγικών θζςεων. ε αυτι τθν 

μζκοδο ςαρϊνεται θ κζςθ δειγματολθψίασ (ςυνικωσ με απόχεσ) με ςτόχο τον εντοπιςμό 

ενθλίκων, γίνεται εντοπιςμόσ, αναγνϊριςθ και καταγραφι των ωοαποκζςεων, κακϊσ 

επίςθσ και των προνυμφϊν και γυρίνων. Η μζκοδοσ δίνει δεδομζνα κυρίωσ για τθν αφκονία 

και ςφνκεςθ τθσ αμφιβιοπανίδασ τθσ επιλεγμζνθσ περιοχισ, εκτιμιςεισ τθσ ςχετικισ 

αφκονίασ των ειδϊν, εκτιμιςεισ τθσ ςυχνότθτασ εμφάνιςθσ των ειδϊν (εκφραςμζνθ ςε 

αρικμόσ ατόμων/ανκρωποϊρα) που αποτελεί και ζμμεςθ εκτίμθςθ τθσ ςχετικισ 

πυκνότθτασ των ειδϊν ςτθν περιοχι μελζτθσ. Είναι θ μζκοδοσ που χρθςιμοποιικθκε κυρίωσ 

ςτθν παροφςα εργαςία. 

3. Συχαίεσ διαδρομζσ. Κατάλλθλθ για είδθ ςτθ χερςαία φάςθ τουσ (ςυχνά εκτόσ τθσ 

αναπαραγωγικισ περιόδου), για είδθ με μικρότερθ ςυνάφεια με το νερό (π.χ. 

ςαλαμάνδρεσ), κακϊσ και για δειγματολθψίεσ άνουρων ςε ρζματα, πλυμμθριςμζνουσ 

βιότοπουσ, κανάλια κ.α. Δίνει πλθροφορίεσ για τθν παρουςία των ειδϊν ςτθν περιοχι, τθ 

ςχετικι αφκονία τουσ, κακϊσ και τθ ςυχνότθτα εμφάνιςισ τουσ (αρικμόσ ατόμων/ 

ανκρωποϊρα) ωσ ζμμεςθ εκτίμθςθ τθσ ςχετικισ τουσ πυκνότθτασ. 
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3. Αποτελζςματα 

Για τθν βαςικι μελζτθ καταγραφισ τθσ κατάςταςθσ των πλθκυςμϊν των Αμφιβίων ςτα 
εποχικά λιμνία ςτο όροσ Καλλίδρομο πραγματοποιικθκαν δφο επιςκζψεισ ςτισ 11/6/2013 θ 
πρϊτθ και ςτισ 27/5/2014 θ δεφτερθ. 

Σο τροφοδοτοφμενο από πθγι λιμνίο Νεβρόπολθ, διακζτει ςυνεχϊσ μεγάλο όγκο νεροφ. 
Εγινε ςυλλογι τριτϊνων του είδουσ Mesotriton alpestris (6 αρςενικά, 11 κθλυκά και 7 
νεαρά τθν πρϊτθ φορά και 5 κθλυκά, 4 αρςενικά και 3 προνφμφεσ τθν δεφτερθ) υπιρχαν 
όμωσ πολφ περιςςότερα άτομα. Σο λιμνίο φιλοξενεί επίςθσ ζνα πλοφςιο πλθκυςμό του 
είδουσ Pelophylax kurtmuelleri με παρουςία τον πρϊτο χρόνο (2013) γυρίνων κακϊσ και 
θμιμεταμορφωμζνων ατόμων. Επίςθσ, παρατθρικθκε μεγάλοσ αρικμόσ ενιλικων P. 
kurtmuelleri και ζνα άτομο Hyla arborea. Από τα άτομα M. alpestris τμιματα από τισ 
φάλαγγεσ των δακτφλων φυλάχκθκαν ςε κακαρι αικανόλθ για περαιτζρω μελζτθ. Επίςθσ 
μικρόσ αρικμόσ ανθλίκων και γυρίνων του είδουσ P. kurtmuelleri, τοποκετικθκαν ςε 
κακαρι αικανόλθ και μεταφζρκθκαν ςτο εργαςτιριο. Κατά τθν δεφτερθ δειγματολθψία 
παρατθρικθκε και μικρόσ αρικμόσ προνυμφϊν του είδουσ Bombina variegata. 
Παρατθρικθκε επίςθσ ζνα νερόφιδο Natrix natrix.  

Γενικϊσ θ κατάςταςθ τθσ αμφιβιοπανίδασ χαρακτθρίηεται ωσ ικανοποιθτικι και ωσ προσ τθ 
βιοποικιλότθτα και ωσ προσ τουσ αρικμοφσ των ατόμων. Ωσ εκ τοφτου κεωροφμε ότι το 
λιμνίο Νεβρόπολθ αποτελεί ςτακμό κιρευςθσ για μζλθ τθσ γφρω πανίδασ όπωσ ερπετά, 
πελαργόμορφα πουλιά κ.α. Η ανκρϊπινθ δραςτθριότθτα ςτθν περιοχι, εκδθλϊνεται μζςω 
τθσ μελιςςοκομίασ, του περιςταςιακοφ τουριςμοφ και ςε ςθμαντικό βακμό τθσ εκτροφισ 
βοοειδϊν.Είναι φανερό ότι τα περιττϊματα των ηϊων κακϊσ και θ απόκεςθ απορριμάτων 
που προκφπτουν από τισ δράςεισ αυτζσ επιβαρφνουν το περιβάλλον τθσ υδατοςυλλογισ.  

Οι εποχικζσ υδατοςυλλογζσ, Μουροφηοσ-Μουρίηα ανατολικά τθσ Νεβρόπολθσ, ςτισ 11 
Ιουνίου 2013 ιταν ςτο ςφνολό τουσ ςχεδόν αποξθραμζνεσ, με εξαίρεςθ τθν περιοχι γφρω 
από ποτίςτρεσ, όπου παρζμενε ελάχιςτο νερό. O μεγάλοσ αρικμόσ μόλισ μεταμορφωμζνων 
ατόμων των ειδϊν Hyla arborea και Rana dalmatina, και ενόσ μόνο μεταμορφωμζνου R. 
dalmatina αποτελεί ιςχυρι ζνδειξθ ότι θ αποξιρανςθ τθσ λίμνθσ είχε ςυντελεςτεί ελάχιςτο 
χρόνο πριν από τθν επίςκεψι μασ εκεί. ε παρακείμενθ ποτίςτρα, ςυλλζχκθκαν δείγματα 
από 4 άτομα B. variegata και 2 άτομα R. dalmatina. Σα βοοειδι αποτελοφν τακτικοφσ 
επιςκζπτεσ τθσ περιοχισ. Σζλοσ παρατθρικθκε ζνα φίδι μεγζκουσ >1m. Κατά τθν δεφτερθ 
επίςκεψθ, τον Μάιο 2014, βρζκθκε τεράςτιοσ αρικμόσ γυρίνων Pseudepidalea viridis.  

τθν ποτίςτρα πριν από τθ Νεβρόπολθ βρζκθκε ζνα άτομο Pelophylax kurtmuelleri.  

τθ ουβάλα παρατθρικθκαν αμζτρθτεσ προνφμφεσ τριτϊνων Mesotriton alpestris κακϊσ 
και λίγοι ςχετικά γυρίνοι, και 2 ανϊριμοι βάτραχοι του είδουσ Rana dalmatina. 

Για τθν βαςικι μελζτθ καταγραφισ τθσ κατάςταςθσ των πλθκυςμϊν των Αμφιβίων ςτα 
εποχικά λιμνία ςτο όροσ Οίτθ πραγματοποιικθκαν δφο επιςκζψεισ ςτισ 11/6/2013 θ πρϊτθ 
και ςτισ 28/5/2014 θ δεφτερθ. 

το όροσ Οίτθ, όλα τα λίμνια είχαν ξερακεί και κατά τισ δφο επιςκζψεισ, όμωσ οι γφρω από 
αυτά περιοχζσ φιλοξενοφν αμφίβια ςε ρυάκια και άλλεσ τροφοδοτοφμενεσ υδατοςυλλογζσ. 

 Σο λιμνίο ςτθν περιοχι Λοφκα δεν διζκετε νερό, ενϊ οι κακζσ καιρικζσ ςυνκικεσ 
απζτρεψαν ζρευνα τθσ γφρω περιοχισ. Πάντωσ θ δαςικι φφςθ τθσ ευρφτερθσ περιοχισ μασ 
ζδωςε τθν εντφπωςθ ότι αποτελεί κατάλλθλο ενδιαίτθμα για αμφίβια όπωσ π.χ. Hyla 
arborea, Mesotriton alpestris, Salamandra salamandra κ.α. Πράγματι όταν τον Μάιο και τον 
Ιοφνιο 2015, ςτο πλαίςιο άλλου ερευνθτικοφ προγράμματοσ ζγιναν δφο μεγαλφτερθσ 
διάρκειασ επιςκζψεισ ςτθν Λοφκα, καταγράφθκε ςθμαντικόσ αρικμόσ αντιπροςϊπων από 
τα είδθ Mesotriton alpestris, Bombina variegata και Pseudepidalea viridis ςτισ ποτίςτρεσ τθσ 
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περιοχισ. Σο γεγονόσ αυτό δείχνει ότι τα Αμφίβια ςτθν ςυγκεκριμζνθ περιοχι ηουν 
κανονικά και ολοκλθρϊνουν τουσ βιολογικοφσ τουσ κφκλουσ ςτισ μόνιμεσ υδατοςυλλογζσ 
αςχζτωσ τθσ παρουςίασ νεροφ ςτο εποχικό λιμνίο.  

 τισ Λιβαδιζσ το λιμνίο ιταν ξερό και κατά τισ δφο επιςκζψεισ , παρακείμενο ρυάκι όμωσ 
περιείχε άφκονα R. graeca, ενιλικα και νεαρά, κακϊσ και γυρίνουσ. Επίςθσ, παρατθρικθκε 
εξαιρετικά μεγάλοσ αρικμόσ ατόμων M. alpestris, ςε όλα τα ςτάδια: προνφμφεσ, 
θμιμεταμορφωμζνα, ανϊριμα, ενιλικα, ενϊ παρατθρικθκε και διαδικαςία ηευγαρϊματοσ, 
με απόκεςθ ςπερματοφόρου. θμειϊκθκε επίςθσ θ παρουςία ενόσ αντιπροςϊπου του 
είδουσ Rana graeca. ε παρακείμενο ρυάκι, ςτο ρείκρο του δρόμου, το 2013 
παρατθρικθκαν και ςυλλζχκθκαν δείγματα από Bombina variegata, ενϊ και εδϊ αρκετά 
ηϊα βρίςκονταν ςε ςυηευκτικι φάςθ (amplexus). Σον Μάιο του 2014 καταγράφθκε μικρόσ 
αρικμόσ ατόμων Rana graeca. Η παρακείμενθ τεχνθτι λίμνθ, που τροφοδοτείται από πθγι, 
περιείχε μεγάλο αρικμό M. alpestris. Σζλοσ ςτθν τεχνθτι λίμνθ που υπάρχει ςτθν περιοχι 
των Λιβαδιϊν υπάρχει ζνασ πυκνότατοσ πλθκυςμόσ Μesotriton alpestris αποτελοφμενοσ 
από μεταμορφωμζνα άτομα και προνφμφεσ κακϊσ επίςθσ και πολφ μεγάλοσ αρικμόσ 
προνυμφϊν του είδουσ Bombina variegata. 

Απζναντι από τθν Καταβόκρα παρατθρικθκε μεγάλοσ αρικμόσ ατόμων του είδουσ 
Mesotriton alpestris 

Νοτίωσ τθσ Καταβόκρασ, ςτθ λιμνοφλα ςτθν αριςτερι πλευρά του δρόμου, καταγράφθκαν 
αμζτρθτα άτομα M. alpestris, κακϊσ και 5 ενιλικα άτομα και 1 νεαρό του είδουσ Bombina 
variegatα. 

Σο λίμνιο ςτο Γρεβενό ιταν επίςθσ ξερό ενϊ και θ ζρευνα ςε παρακείμενο ρζμα απζβθ 
άκαρπθ. 

 Σζλοσ, το λίμνιο ‘Αλφκαινα’, ςε μεγάλο υψόμετρο ςτθν υποαλπικι ηϊνθ, ιταν ξερό. Πάντωσ 
το περιβάλλον γφρω από αυτό κρίνεται ωσ μάλλον αφιλόξενο για τα Αμφίβια.  

 

Διαχρονική διακφμανςη των βιοκοινωνιών των εποχικών λιμνίων. 

το Καλλίδρομο, ςτα υπό μελζτθ λιμνία, καταγράφθκαν τα ίδια είδθ Αμφιβίων και κατά τισ 
δφο επιςκζψεισ, το 2013 και το 2014. Εξαίρεςθ αποτελεί θ παρατιρθςθ του είδουσ P. viridis 
το 2014.  

Ομοίωσ ςτθν Οίτθ, ςε όλεσ τισ υδατοςυλλογζσ κοντά ςτα υπό μελζτθ λιμνία τα οποία θταν 
ξερά, καταγράφθκαν τα ίδια είδθ Αμφιβίων και κατά τισ δφο επιςκζψεισ, το 2013 και το 
2014. Μόνον θ περιοχι Λοφκα διαφοροποιείται δεδομζνου ότι τα διακζςιμα από άλλο 
πρόγραμμα ςτοιχεία δείχνουν ότι ενϊ τον Ιοφνιο 2013 και τον Μάιο 2014 δεν ςθμειϊκθκε 
παρουςία Αμφιβίων, το 2015 είναι παρόντα τρία είδθ με ςθμαντικοφσ αρικμοφσ ατόμων.  
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Λοφκα. Φωτό Κ. Ελευκεράκοσ. 

 

Ποτίςτρα ςτισ Καταβόκρεσ. Φωτό Α. Λεγάκισ. 
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Νεβρόπολθ. Φωτό Α. Λεγάκισ. 

 

ουβάλα. Φωτό Α. Λεγάκισ. 
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Λοφκα. Φωτό Α. Λεγάκισ. 

 

 

Λιβαδιζσ επάνω. Φωτό Α. Λεγάκισ. 
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Λιβαδιζσ Σεχνθτι δεξαμενι. Φωτό Α. Λεγάκισ. 

 

 

Γρεβενό. Φωτό Α. Λεγάκισ. 
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Αλφκαινα. Φωτό Α. Λεγάκισ. 

 

 

 

Mesotriton alpestris. Φωτό Κ. Ελευκεράκοσ. 
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Bufo bufo    Pseudepidalea viridis 

 

Rana graeca 

 Pelophylax kurtmuelleri 

 Hyla arborea 

Φωτό Κ. Ελευκεράκοσ. 
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Bombina variegata. Φωτό Κ. Ελευκεράκοσ.
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4. υμπεράςματα 

Η διαχρονικι διακφμανςθ των πλθκυςμϊν των Αμφιβίων ςτισ υπό μελζτθ περιοχζσ 

είναι πολφ μικρι. Αυτό εξθγείται από το γεγονόσ τθσ εποχικισ διακφμανςθσ όπωσ 

αυτι αντανακλάται ςτθν βροχόπτωςθ. Μεγαλφτερθσ διάρκειασ ι/και ζνταςθσ 

βροχζσ ςυνιςτοφν τον βαςικό ρυκμιςτικό παράγοντα για τθν πλθρότθτα των λιμνίων 

ςε νερό. ϋΌλα τα Αμφίβια που ηουν ςτθν περιοχι ζχουν απόλυτθ ανάγκθ τθν 

παρουςία νεροφ τουλάχιςτον για μία μικρι χρονικι διάρκεια ϊςτε να αποκζςουν 

τα αυγά ι τισ προνφμφεσ τουσ. Σα εποχικά λιμνία πάντωσ δεν ζχουν απόλυτθ 

ςθμαςία για τα Αμφίβια δεδομζνου ότι αυτά χρθςιμοποιοφν μικρζσ μόνιμεσ 

υδατοςυλλογζσ, κυρίωσ τισ ποτίςτρεσ, οι οποίεσ αφκονοφν, κακϊσ και ρυάκια και 

τεχνθτζσ τροφοδοτοφμενεσ υδατοςυλλογζσ για τθν απόκεςθ αυγϊν ι προνυμφϊν. 

Σα πλζον ψυχρόφιλα είδθ χρθςιμοποιοφν περιςςότερο τα εποχικά λιμνία εφ’ όςον 

θ παρουςία νεροφ ςε αυτά ςυμπίπτει με τισ εποχικζσ τουσ δράςεισ.
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