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ABSTRACT - The Agra wetland has been proposed for inclusion in the European Network of Protected
Areas, known as “Natura 2000” (LIMNI AGRA, GR1240004), in accordance with the Habitat
Directive 92/43/EEC and the Directive for Birds 79/409/EEC. The region can be divided into a
core area, which is mainly covered by water and includes wetland communities, and a surround-
ing peripheral zone where terrestrial ecosystems primarily dominate. The habitats present in the
core area are of great ecological significance not only because one is classified as a priority habi-
tat (Calcareous fens with Cladium mariscus and Carex davalliana), but also because they are rest-
ing habitats for a large number of migratory birds. The purpose of this study is to establish a mon-
itoring system for the significant vegetation types to assess the present conservation status and
detect significant changes in the wetland. For this purpose the following vegetation types were
selected for monitoring: Natural eutrophic lakes with Magnopotamion or Hydrocharition-type
vegetation (3150), Mediterranean tall-herb and rush meadows (Molinio-Holoschoenion) (6420),
Calcareous fens with Cladium mariscus and Carex davalliana (7210%), and Reed bed communi-
ties (72A0). Within these selected vegetation types permanent plots were established. plant sam-
ples collected and, where required, water and soil analyses conducted.
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INTRODUCTION

During the 20™ Century more than half (63%) of the Greek wetlands were
destroyed by humans and mostly converted to agricultural land. The remaining wet-
lands are estimated to cover 190,000 hectares, of which about 100,000 hectares
belong to the Ramsar Convention network (Finlayson e al., 1991). The study area
of Agra wetland is part of the European Natura 2000 Network (GR1240004)
(Habitat Directive 92/43/EEC) and is also an area significant for birds (Directive
79/409/EEC) (Dafis ef al., 1996). The Agra wetland is part of the wetland ecosys-
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tems of northern Greece and, according to the Ramsar classification system
(Tsiouris & Gerakis, 1991; Zalidis & Mantzavelas, 1994), is an artificial wetland.
Specifically, it is a semi-natural ecosystem because the Tiavos (also named Vrita)
wetland previously existed there (springs of River Edesseos). It is well-known that
wetlands are amongst the most productive natural ecosystems and have a number
of important functions such as: water storage and filtration, flood prevention, posi-
tive contribution to the local climate, habitats of rare or endangered species, pro-
duction of natural products etc.

The present study takes place within the scope of a European program called
Life Nature (LIFEO3 NAT/GR/000092) and aims to assess the present condition of
the wetland with the aid of an environmental monitoring system. Using this moni-
toring system, significant changes in the ecosystem can be detected so that appro-
priate management measures can be taken.

STUDY AREA

Agra wetland is located in the Prefecture of Pella (Macedonia) in northern
Greece (FIGURE 1), at an altitude of 480 m and 40°47° N, 21°54’ E.

According to Platis ef al. (2000), the protected area of Agra comprises a total
surface area of 4,738 ha and can be divided into two zones: zone A or core area
(wetland ecosystem), and zone B or peripheral zone (terrestrial/mountainous
ecosystem). The core area was formed after the Electric Power Corporation hydro-
electric dam was built in 1955. The dam was built in the place of an older wetland
(Tiavos) where the springs of Edesseos River are located. According to meteoro-
logical data of the area, the climate is characterized as sub-Mediterranean with an
average annual rainfall of 850 mm and average annual temperatures between 5-
14°C (Platis et al., 2000). Geologically, the study area is located on the border of the
Pelagonian zone with the old Vardar zone, presently called” Almopia zone
(Mountrakis, 1985). The study area comprises contemporary alluvial deposits of the
Quaternary period (IGME, 1983), while in the surrounding area limestones and
marbles belonging to the Triassic-Jurassic and Cretaceous periods can be found.

MATERIAL AND METHODS

The vegetation types present in the wetland ecosystem of Agra were identified
based on their physiognomical characteristics (Zalidis & Mantzavelas, 1994; Platis
et al., 2000; Karagiannakidou et al., 2003; Gounaris, 2004). From the distinguished
vegetation types, priority habitats or habitats of significant species (mainly birds)
were selected for monitoring. These are: Natural eutrophic lakes with
Magnopotamion or Hydrocharition-type vegetation (Natura code 3150) 126.20 ha
in area, Mediterranean tall-herb and rush meadows (Molinio-Holoschoenion)
(Natura code 6420) 149.83 ha in area, Calcareous fens with Cladium mariscus and
Carex davalliana (Natura code 7210* - a priority habitat) 74.23 ha in area, and Reed
bed communities (Natura code 72A0) of 319.56 ha. The above vegetation types
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cover a total of 669.82 ha. They comprise 57.46% of the core area (zone A), and
14.14% of the Special Protection Area (SPA).

In all the vegetation types selected for monitoring, 23 permanent sampling plots
(relevés) were established from 15-21 July 2004, using the Braun-Blanquet method
(1964). In a number of habitats soil profiles were established and soil and water
samples collected for analysis (FIGURE 2). The sampling plots are placed in each
representative vegetation type of the wetland ecosystem. They are square (5x5m) or
circular in shape (5m radius, plots L1-L4, P1-P2) depending on the type of vegeta-
tion (wet meadows or water bodies, respectively). Four water samples (locations:
P1, L2, L3, L4) were collected where hydrophytic vegetation was present. Three
soil samples were also collected (locations: Y1, Y6, K1) from areas where wet
meadows and marshes prevailed (Papamichos, 1979). Water (October 2004 and
February 2005) and soil samples (September 2004) were transported to the labora-
tory for analysis. Water sample analysis included pH measurements, dissolved oxy-
gen (D.0.), ion concentrations etc., while soil samples were analysed for pH (H,0
1:1), presence of free carbonate ions (CaCOj3), organic carbon content (C%) (using
the method of liquid acidity with acidic medium K,Cr,O5), and total nitrogen con-
tent (N%) (following the Kjeldahl method).

Strid & Tan (1997; 2002), Greuter er al. (1984; 1986; 1989) and Tutin et al.
(1968-1980; 1993) were used for taxa identification and nomenclature.
Papastergiadou (1990), Grabherr & Mucina (1993), Mucina et al. (1993), Rodwell
(1995), Dafis et al. (1996), and Mucina (1997) were used for syntaxa nomenclature.
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FIGURE 1 - The study area of Agra wetland in the Prefecture of Pella (Macedonia, N Greece),
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It should be noted that the sampling plot L2 might be reassigned into the Natura
2000 code: 3140 - Hard oligo-mesotrophic waters with benthic vegetation of Chara
formations, with the following syntaxonomy:

Charetea fragilis Fukarek ex Krausch 1964
Charetalia hispidae Sauer ex Krausch 1964
Charion vulgaris (Krause et Lang 1977) Krause 1981
Charetum vulgaris Corillion 1957

The presence of the Potamo-Vallisnerietum was recorded in the area by Pavlides
(1989), who noted that Nymphaea alba, which appears in equal contribution with
Myriophyllum verticillatum, comprises the Myriophyllo-Potametum So6 1934, The
same scientist also recorded the Potametum lucentis Hueck 1931, Potamogeton
pectinatus comm. and Myriophyllum verticillatum-Potamogeton nodosus comm,
Papastergiadou (1990) identified the presence of the Potametum natantis (So6
1927) Eggler 1933 in the area.

Syntaxonomical synopsis

Potametea Klika in Klika et Novak 1941
Nupharo-Potametalia Schaminee, Lanjouw et Schipper 1990 (= Potametalia
W. Koch 1926)
Parvopotamion (Vollmar 1947) Den Hartog et Segal 1964 (= Eu-
Potamion (W. Koch 1926) Oberd. 1957)
Potamo-Vallisnerietum Br.-Bl. 1931, (L4), (315037)
Potamerum crispi So6 1927, (P1, P2, L1, L2, L3), (315077)
Nymphaeion albae Oberd. 1957
Nymphaeetum albae Oberd. & Mitarb. 1967,
(without relevés), (315042)

TaBLE | - Hydrological characteristics of Lake Agra (O=October 2004, F=February 2005).

DO EG [K [ Ne [ Mg CF__[ HCO; [ 507 [ Noy
1OCA- | PERC
he PH mS/ | meg | meq/ | meq | meq | SAR | meq/ meq/ | meg/
ToN bt el o L L L L L meql |} L
Springs [+] 69 5.55 0.78 0.08 037 5.2 438 0.17 04 8.2 031 011
of R, "
Edesseos F 69 495 0.69 007 040 54 34 0.19 04 68 0.31 011
Middeof| o | 7 | w3s | 0es |07 [0m2 | 24 | a2 [ 0us [ 03 [ 70 [om | om
Agra 2
(gorth) F 79 1325 0.65 008 037 40 42 0.18 03 7.0 025 0.06
Middle o | 74 | 1040 | 075 [ 008 [ 039 | 50 | 30 | 020 | o4 | 48 | 036 | oos
of Lake
Agr F 82 1110 | 071 007 041 36 34 022 03 56 029 007
(south)
Dam [+ 73 7.60 0.71 007 036 44 | 36 0.18 04 70 022 0.03

P 74 | 1565 [ 065 [ 007 | 036 | 40 | 24 [ 020 | 03 | 50 | 030 [ 006
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Hydrological characteristics

The chemical composition of the water from different parts of the wetland is pre-
sented in TABLE 1. Data indicate that the pH of the water is neutral to slightly alka-
line. In addition, data indicate that Ca?+ and Mg2* concentrations are moderate, C1-
concentration is low, and nitrate (NO3') concentration in the springs of River
Edesseos is high. In addition, low SAR (Sodium absorption ration) values were
recorded.

Monitoring sample plots
Relevé number 14 P2 P1 L1 L2 L3
Total cover (%) 100 45 85 80 70 80
Herb cover (%) 100 <5 10 80 <5 80
Moss cover (%) 0 07 0 0 0
Algae cover (%) 20 45 15 0 70 0
Water cover (%) 100 100 100 100 100 100
Water depth (cm) 200 600 45 180 230 145
Max height of herbs (cm) 150 300 200 180 230 160
Total species number 3 3 4 4 4 3
Diagnostic species of Potametea Klika in Klika et
Novék 1941
Vallisneria spiralis 4. .
Potamogeton crispus L1 .4 13
Potamogeton pectinatus 3 .1 1 1 2
Myriophyllum verticillatum Lo
Potamogeton lucens o1 .
Ceratophyllum demersum r
Diaguostic species of Charetea fragilis Fukarek ex

| Krausch 1964
Chara vulgaris A
Diagnostic species of Monfio-Cardaminetea Br.-Bl. et
R. Tx. ex Klika 1948
Cratoneurum commutatum ST S
ic species of is i Klika

in Klika et Novak 1941
Berula erecta L2
Other species
Algac (= Cladophora sp.) 2 3 2

Habitat type: Mediterranean tall-herb and rush dows (Molinio-Holoschoenion)

(6420).

Location: Wet meadows.

Landscape; Level areas and small elevated areas due to the presence of root sys-
tems (Carex spp., Juncus spp., Cyperus longus).

Drainage: Poor, with seasonal fluctuation of the groundwater level.
Groundwater level is >90 cm (November 2004).

Vegetation type: Three plant communities were distinguished from our relevés.
The first, Carex distans-Trifolium resupinatum comm. (642077) better represents
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this particular habitat (6420) as it includes most diagnostic species of the class
Molinio-. Arrhemztheretea The second, Carex dlsrzms Lythrum salicaria, and third,
Juncus articulatus-Carex panicul [ include several diagnostic taxa
that belong to other cl.asses particularly the Phragmito-Magnocaricetea, which
forms extensive reed beds in the area. The sampling plots Y1 to Y7 show the suc-
cessive appearance of the three communities (FIGURE 2).

This habitat type is a wet meadow with moderate plant biodiversity (6-18
species, average 13.3) and with dominant species: Carex distans, C. paniculata, C.
cf. vulpina, Juncus articulatus, J. inflexus, Cyperus longus, Cirsium palustre,
Trifolium resupinatum, Mentha aquatica etc. The herbaceous layer has a cover of
40-100%, whereas in small sites there is water with depths of 10-20 cm. The ground
flora height range is (5-)60-160 cm.

Syntaxonomical synopsis

Molinio-Arrhenatheretea Tx. 1937
Trifolio-Hordeetalia Horvatic 1963
Trifolion resupinati Micevski 1957
Carex distans-Trifolium resupinatum comm., (Y1, Y2, Y3), (642077
Carex distans-Lythrum salicaria comm., (Y4, Y5, Y9, Y10),
(642077
Juncus articulatus-Carex paniculata comm., (Y6, Y7, Y8,
Y11, Y12), (642077)

Soil type: Humic-gley soil

Soil profile description (Y1)

Of: 1(-2) cm. Plant litter decomposed (f).

Ao (Hlo): Depth 0-30 cm. A horizon rich in organic matter (14.46%), black
colour, with crumby structure and silty-clay texture. Alluvial
deposits with numerous fine roots originating from ground-level
vegetation (Carex spp., Juncus spp., Cirsium palustre, Cyperus
longus etc). Rich in nitrogen (0.48%) and moderate degree of
decomposition (C/N= 30). The horizon properties are affected by
the drainage conditions and the upward movement of water (cap-
illary action). The high pH value (pH= 7.9) can be atiributed to
the high CaCO; concentration (carbonate). Horizon limit is
gradual.

Cgr (H2gr): Depth 30-90 cm. Organic horizon (organic matter 25.1%), moist,
without structure, consisting mainly of plant litter with low degree
of decomposition mainly due to redox conditions (C/N= 98). In its
mass grey colour spots are observed. The pH is moderately alkaline
(pH= 7.9) and the total nitrogen is 0.26%.
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Soil profile description (Y6)

Of:

Ao (Hlo):

Cgr (H2gr):

Cgr (H3gr):

C (H4):

2(-3) cm. Plant litter decomposed (f), with greater amount of plant
litter in the outcrops due to the root systems present.

Depth 0-20 cm. A horizon rich in organic matter (16.5%), with
crumby structure, silty-loam-clay texture, moist, brown-black
colour, with numerous fine roots, absence of rocks and gravels and
presence of free carbonate jons (pH= 7.5, slightly alkaline). Rich in
nitrogen (total nitrogen 0.38%) and moderate degree of decompo-
sition (C/N= 43). Horizon limit is gradual.

Depth 20-40 c¢m. A horizon rich in organic matter (12.4%), without
structure, with clay-loam texture, moist-saturated, brown-black
colour and with many fine roots. Low degree of decomposition
(C/N= 94, total nitrogen 0.13%) and appearance of redox spots.
The high pH value (pH= 7.6, slightly alkaline) can be attributed to
the high carbonate ion concentration (CaCOj3). Horizon limit is
gradual.

Depth 40-80 cm. A horizon rich in organic matter (10.4%), cohe-
sive, without structure, plastic, with silty-clay texture, brown-black
colour, moist. Absence of roots, limited decomposition (C/N= 31,
total nitrogen 0.33%) and appearance of redox spots. The high pH
value (pH= 7.7, slightly alkaline) can be attributed to the high free
carbonate (CaCO,). Horizon limit is gradual.

Depth >80 cm. A horizon rich in organic matter (19.8%). It is com-
prised of organic litter with no cohesion, saturated, brown in
colour. Rich in nitrogen (total nitrogen 0.94%), moderate degree of
decomposition (C/N=21). Carbonate ions are present and the pH is
slightly alkaline (pH= 7.5, slightly alkaline).
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Habitat type: Calcareous fens with Cladium mariscus and Carex davalliana
(7210%; * = priority habitat).
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Location: Tall wet meadows.

Landscape: Generally the landscape is flat, however, outcrops (20-40 cm) are
present in some areas. On these outcrops dense root systems of dominant plant
species such as Cladium mariscus, Cirsium palustre occur.

Drainage: Poor with seasonal flooding (spring to early summer) due to the oper-
ation of the dam. Groundwater level is >90 cm.

Vi ion type: The fati ladiy marisci was found here, with
Cladium mariscus being the dominant species, while a small number of other
species are present with low cover (%). This is the habitat of calcareous fens with
Cladium mariscus, Cirsium palustre, Calystegia sepium etc. (7210%), which has low
plant biodiversity (5-6 species; average 5.5) in the study area. The herbaceous layer
has a cover of 95-100% and height of up to 250 cm. In a few places water depths
of 1 cm are observed.

Syntaxonomical synopsis

Phragmito-Magnocaricetea Klika in Klika et Novidk 1941
Phragmitetalia Koch 1926
Magnocaricion elatae Koch 1926
Cladietum marisci Zobrist 1933 emend. Pfeiffer 1961, (K4, K5),
(721021)

Soil type: Humic-gley soil.
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Monitoring sample plots

Relevé number K4 K5
Herb cover (%) 95 100
Water cover (%) 10 o
Water depth (cm) | )
Max height of herbs (cm) 250 250
Total species number 6 5

Diagnostic species of Phragmito-
Magnocaricetea Klika in Klika et
Novik 1941

Cladium mariscus 55
Lycopus europaeus .or
Diagnostic species of Molinio-
Arrhenatheretea Tx. 1937

Cirsium palustre ro1
Mentha aguatica + .
Lyszmachxa vulgaris .oF

species of Galio-Urticet.
Passarge ex Kopecky 1969

Calystegia sepium + r
Other species

Bidens tripartita +
Samolus valerandi T

Habitat-type: Reed bed communities (72A0).

Location: Reed bed corr

Landscape: Generally the landscape is flat with small, elevated areas of dense
reed root systems (Phragmites australis) and to a lesser extent Carex cf. vulpina,
Agrostis stolonifera, Typha latifolia, etc.

Drainage: Very poor. Permanent or seasonal flooding is observed due to the
operation of the dam. The flooding that occurs here lasts longer than that observed
in the wet meadows. The groundwater level is near the surface.

Vegetation type: Marsh vegetation with moderate degree of plant biodiversity (6-
11 species; average 9.3). The dominant taxon here is Phragmites australis (72A010).
Some species with lower heights and significant cover (%) appear together mainly
from the class Molinio-Arrhenatheretea. Species that appear with high or low cover
(%) are: Phragmites australis, Carex cf. vulpina, Agrostis stolonifera, Typha latifo-
lia, Cirsium palustre, Thelypteris palustris, Lysimachia vulgaris, etc. This habitat
occupies the largest part of the study area and is the most adapted vegetation type in
the wetland. The herb layer cover is 90-100%, while at various locations the water
depth reaches 20 cm. The height of the reed beds ranges from 80 to 250 cm.

Lavrentiades (1956) indicates that the wetland of Vrita (prior to the construction
of the hydroelectric dam and the formation of the Agra lake wetland), was covered
by 33% stagnant water or gma]l nvers a.nd 66% by the halophy[es Phragmites aus-
tralis, Typha lia and S plectus These halophytes




32

constituted pure communities in the form of scattered stands, with Phragmites aus-
tralis as the dominant taxon.

Syntaxonomical synopsis

Phragmito-Magnocaricetea Klika in Klika et Novék 1941
Phragmitetalia Koch 1926
Phragmition australis Koch 1926
Phragmitetum australis (Gams 1927) Schmale 1939 (?1, 72, 73),
(72A015)

Soil type: Humic-gley soil.

Soil profile description (K1)

Of: 2-5 em. Organic litter (mainly from reeds) decomposed (f), with higher
amounts in areas with elevated soil-root systems.

HI1: Depth 0-40 cm. A horizon rich in organic matter (9.5%), without structure,
viscous, with loam texture, brown in colour, numerous fine roots and some
thicker ones (alive). Low degree of decomposition (C/N= 102, total nitro-
gen 0.09%), free carbonate present and pH slightly alkaline (pH= 7.7).
Horizon limit is gradual.

H2: Depth 40-80 cm. A horizon rich in organic matter (9.5%), with clay-loam
texture, saturated, of grey-brownish yellow (dark) colour. Roots abundant
(dead and alive) with scattered root systems present. The pH is very strong-
1y alkaline (pH= 9.8).
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sample plots
Relevé number Ki K2 K3
Herb cover (%) 1 1 9
Water cover (%) 10
Water depth (cm)

Max height of herbs (cm) 80 250 250
Total species number 6 1111
i ic species of Phragmit 18 Klika in Klika et Novik 1941
Phragmites australis 4 4 4
Lycopus europaeus . 13 r
Typha latifolia . . 2
Cladium mariscus . 1 .
Scutellaria galericulata . . +

i species of Molinie Tx. 1937

Cirsium patustre 1 1
Carex of. vulpina 4 3
Agrostis stolonifera . 3 2
Lysimachia vulgaris + 1
Mentha aquatica 1 .
Teucrium scordium . +
Diagnostic species of Galio-Urficetea Passarge ex Kopecky 1969
Calystegia sepium 1 1 .
Galium aparine . . +
Other species
Thelypteris palustris . 3 2
Salix cinerea . 1 +
Juncus articulatus . . 1
Rorippa thracica T

DISCUSSION

According to the international system of soil classification, FAO/UNESCO, the
soils in the area are classified as organic (gley soils) because they were formed
under hydromorphic conditions (Misopolinos & Silleos, 1984; Brady & Weil,
2002). The American Classification System classifies these soils as halfbogs, bog
soils or histosoils and their various subcategories (saprists-hemists-fibrists),
depending on the degree of decomposition of the organic litter (>2/3, 1/2, <2/3}.
The determining factor for the formation of the above soils is the frequent to per-
manent presence of water and the poor aerobic conditions (anaerobic) together
with the appearance of redoximorphic features and gley horizons (gleization or
gleying).

Analyses of the hydrological parameters do not indicate any threshold values.
Furthermore, data from this study did not show significant deviations from those of
previous studies even though it was not possible to completely match their locations
and sampling methods (Papastergiadou, 1990; Platis et al., 2000).

Results produced from this study so far point to the significant role of the
Electric Power Corporation as regulator of the seasonal hydrological conditions of
Lake Agra due to the operation of the dam. The consequences of these seasonal con-
ditions on the formation or decomposition of peat as well as the habitat types,
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including the priority habitat 7210%, is evident. The priority habitat type is stressed
when groundwater level drops significantly i.e. more than 15 cm (Gregarek &
Vogel, 2000). This is probably why this unique habitat is absent or has scattered dis-
tribution in areas of the wetland that have large fluctuations in groundwater level
(e.g. near the dam), while in areas with stable water levels it forms dense stands
such as the ones found near the village of Vrita.

Phytosocmloglcally, lyplcal vegetation units such as the associations of
Cladi marisci, F australis were described, in which the dominant
species identify the association. Other vegetation units were described at the level
of association or community for which, however, the determination of their syntax-
onomy and ecology proved to be generally difficult. This can be attributed to the
fact that in neighbouring vegetation units, dominant or co-dominant diagnostic
species of different classes often mix.

Thus assoclallons such as the Potamo-Vallisnerietum, Potametum crispi, as well

as cc of Molinio-Arrh h , are often difficult to distinguish or it
is questionable whether they belong to specific units when species such as Chara
vulgaris, Cratoneurum or algac (e.g. Cladophora spp.) domi and

diagnostic species are low in number and cover (%). In such cases, more significant
factors play a role in vegetation unit identification other than structure and plant
composition. These factors include the ecology and direction of unit evolution (pos-
itive or negative). It is therefore imperative, apart from the permanent sampling
plots in locations where typical vegetation units appear, to also establish transects
in areas where transitional vegetation exists, Within these transects, identification of
flora and mapping and analysis of the ecological growth conditions should be con-
ducted during a twelve-month period as well as from one year to the next.
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RIASSUNTO

Installazione di un sistema per il monitoraggio di habitat naturali nella zona acquatica di Agra
(Pella, Grecia).

La zona acquatica di Agra & stata proposta per integrare la rete europea di Aree Protette, nota
anche come “Natura 2000” (LIMNI AGRA, GR 1240004), secondo la Direttiva sulla conservazione
degli habitat naturali ¢ seminaturali e della flora ¢ fauna selvatiche per il manteninsento della biodi-
versitd (92/43/CEE), noncht la Direttiva sulla conservazione degli uccelli selvatici (79/409/CEE).
Larea comprende il nucleo, costituito soprattutto da superfici d’acqua e formazioni di igrofite, e la
zona periferica, dove predominano gli ecosistemi terrestri. Gl habitat naturali del nucleo sono di gran-
de importanza ecologica, non solo perch uno di loro 2 un habitat naturale di alta priorita (paludi cal-
caree con Cladium mariscus e Carex davalliana), ma anche perché sono I'habitat di un’avifauna
migratoria molto importante. Lo scopo della ricerca & I'i ione di un sistema di i jo dei
pidl importanti tipi di vegetazione, perche si possa arrivare a una estimazione della situazione ¢, nello
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stesso tempo, il reperimento dei cambi pid importanti della zona acquatica. Quindi, & stata stimata
necessaria I'installazione di un sistema di monitoraggio ambientale (monitoring) in questa zona acqua-

tica, che include il i io dei tipi pill i idi i A questo scopo sono stati sele-
zionati i seguenti tipi di vegetazione: lagln naturali eutrofici con vegetazione tipo Magnopotamion o
(3150), prati i con alte erbe e giunchi (Molinio - Holoschoenion) (6420),

palud1 calcaree con Cladium mariscus e Carex davalliana (7210*) e canneti (72A0). Nei tipi di vege-
tazione della zona acquatica selezionati sono state installate delle superfici permanenti di campiona-
tura e, dove necessario, sono state effettuate 1’analisi dell’acqua e del suolo.

REFERENCES

Brapy C.N. aND WEIL R.R., 2002 - The Nature and Properties of Soils. Thirteenth Edition, Prentice
Hall Upper Saddle River, New Jersey, 52-539 pp.

BRAUN-BLANQUET J., 1964 - Pflanzensoziologie. Grundziige der Vegetationskunde. 3 Aufl., Wien,
New York, 865 pp.

DaFIs S., PAPASTERGIADOU E., GEORGIOU K., BABALONAS D., GEORGIADIS T., PAPAGEORGIOU M.,
Lazaripou TH. and Ts1aousst V., 1996 - Directive 92/43/EEC, The Greek “Habitat” Project
NATURA 2000. An Overview. Life Contract B4-3200/94/756, Commission of the European
Communities DG XI, The Goulandris Natural History Museum - Greek Biotope / Wetland Centre,
917 pp.

FINLAYSON C.M., HoLLis G.E. AND Davis T.J. (eds.), 1991 - Managing Mediterranean Wetlands and
Their Birds. Proc. Symp., Grado, Italy 1991. IWNRB Spec. Publ. No. 20, Slimbridge, UK, 285 pp.

Gounarss N., 2004 - Reestablishment of riparian tree stands in the wetland of Agra-Vryta-Nisi.
Special Study. Thessaloniki, 58 pp. (in Greek).

GREGAREK S. AND VOGEL A., 2000 - Die Schneide (Cladium mariscus) in Nurdwesrdeul:chland -
Basidaten fuer einen Artenschutz auf 3 ihe fuer
Naturschutz 9: 157-171.

GREUTER W., BURDET H. AND LONG G., 1984, 1986, 1989 - Med-Checklist. Volumes 1, 3, 4. Genéve.

GRABHERR G. AND MUCINA L. (Hrsg.), 1993 - Die Pflanzengesellschaften Osterreichs. Teil II. Gustav
Fischer Verlag, Jena, 523 pp.

INSTITUTE OF GEOLOGY AND MINERAL EXPLORATION (IGME), 1983 - Geological Map of Greece.
Second Edition. (in Greek).

KARAGIANNAKIDOU V., PAPADEMETRIOU M., PLATIS P. AND IATROPOULOS K., 2003. Contribution to the
knowledge of the flora and the vegetation of the wetland lake Agra. Proceedings of the 3
Panhellenic Rangeland Congress of the Hellenic Pasture and Range Society «Range science and
development of mountainous regions», Karpenissi, 4-6 September 2002: 271-277. (in Greek).

LAVRENTIADES 1.G., 1956 - On the hydrophytes of Greek ia. Ph.D. Thesis. T! i, 88
pp. (in Greek). o

MisoroLiNos D.N. AND SniEos G.N., 1984 - Soil classification system. Giahoudi-Giapouli,
Thessaloniki, 173 pp. (in Greek).

MOoUNTRAKIS M.D., 1985 - Geology of Greece. University Studio Press, Thessaloniki, 207 pp. (in
Greek).

MUCINA L., 1997 - Conspectus of classes of European vegetation. Folia Geobot. Phytotax. 32: 117-
172.

MUCINA L7GRABHERR G. AND ELLMAUER T. (Hrsg.), 1993 - Die Pflanzengesellschaften Osterreichs.
Teil L. Gustav Fischer Verlag, Jen, 578 pp.




36

PAPAMICHOS N., 1979 - Guidelines of soil profile. Aristotle University of Thessaloniki, Thessaloniki,

23 pp. (in Greek).

pou E., 1990 - T iological and ccological studies of aquatic macrophytes
(Hydrophytes), in northern Greece. Ph.D. Thesis. Scient. Ann. Dept. of Biology, Aristotie
University Of Thessaloniki., Annex 24. Thessaloniki, 266 pp. (in Greek).

PavLIDES A.G., 1989 - The vegetation of the aquatic plants of artificial Agras lake. Scient. Ann. Dept.
of Biology, Aristotle University of Thessaloniki, BIOS (THESSALONIKI), 1: 159-170. (in
Greek).

Pramis P., GRIGORIADIS N., PAPACHRISTOU TH., Kasioumis K., HaTziLAcoU D., DiMALEXIS A. AND
Boussouras D., 2000 - Special Environmental Plan & Management Plan of Special Protection
Area (Management Plan) Wetland of “Lake Agras” NAGREF-Forest Research Institute,
Thessaloniki, 253 pp. (in Greek).

RODWELL J.S. (ed.), 1995 - British Plant Cq ities. Vol. 4. Aquatic lities, swamps and tall-
herb fens. Cambridge University Press, Cambridge, 283 pp.

STRID A. AND TaN K. (eds.), 1997 - Flora Hellenica. Vol. 1. Sven Koeltz, Kénigstein, 547 pp.

STRID A. AND TaN K. (eds.), 2002 - Flora Hellenica. Vol. 2. A. R. G. Gantner Verlag K.G., Ruggell,
511 pp.

Tstouris E.S. AND GERAKIS A P., 1991 - Wetlands of Greece, Values-Alterations-Protection. Aristotle
University of Tt iki, Ds of Laboratory of Ecology & protection of
Nature, Thessaloniki, 96 pp.

TutiN, T.G., HEYwoop VH., BUrGEs N.A., MOORE D.M., VALENTINE D.H., WALTERs S.M. AND WEBB
D.A. (eds.), 1968, 1972, 1976, 1980 - Flora Europaea, 2, 3, 4, 5. Cambridge University Press,
Cambridge.

Tuty, T.G., Burces N.A., CHaTer A.O., EpmonsoN LR., HEywoop V.H., MOORE D.M., VALENTINE
D.H., WaLters S.M. axp WEsB D.A. (eds.), 1993 - Flora Europaea, 1. (2 ed.). Cambridge
University Press, Cambridge.

Zauis C.G. AND MANTZAVELAS L.A. (eds.), 1994 - Inventory of Greek wetlands as natural resources
(First approximation). Greek Biotope/Wetland Centre (EKBY) xviii+587 pp. (in Greek).




