Thaiszia - J. Bot., Kosice, 12: 137-160, 2002 ) . THAISZIA

http://www.upjs,sklbz/thaiszia/index,html JO U RNAL O F
BOTANY

Aquatic plant communities in the catchment area of
the Ipef river in Slovakia and Hungary

Part ll. Class Potametea

RICHARD HRIVNAK

Department of Phytology, Faculty of Forestry, Technical University of Zvolen,
Masarykova 24, SK-96053 Zvolen, Slovakia, e-mail: hrivnak@vsld.tuzvo.sk

HRIVNAK R. (2002): Aquatic plant communities in the catchment
area of the Ipel river in Slovakia and Hungary. Part Il. Class
Potametea. — Thaiszia — J. Bot. 12: 137-160. — ISSN 1210-0420.

ABSTRACT: The author reports on the resuits of the studies on
aquatic plant communities of the class Pofamefea in the catchment
area of Ipel river in Slovakia and Hungary. in 1993-2000, 22
aquatic vegetation units were identified in this region. The
synmorphology, synecology, synchorology characteristics of the
detected aquatic plant communities are presented.
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This paper is a continuation of the article "Aquatic plant communities in the
catchment area of the Ipel river in Slovakia and Hungary. Part |. Classes
Lemnetea and Charetea fragilis" (HRIVNAK 2002). The chapters "Introduction”,
and "Material and methods (Characteristics of study area, Phytosociological
studies, Soil and water sampling and Nomenclature)” are referred to the above-
mentioned citation.

Results and Discussion

Survey of vegetation units

Potametea R. TX. et PREISING 1942
Potametalia KOCH 1926 .
Myriophyllum spicatum-Potamogeton natans community
Nymphaeion albae OBERD. 1957
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Trapetum natantis V. KARPATI 1963
Potametum natantis VON S0 1927
Polygonetum amphibii (natantis) VON SO0 1927
Nuphar lutea community
Potamion lucentis RIVAS-MARTINEZ 1973
Potametum lucentis HUECK 1931
Potametum crispi VON SO0 1927
Elodeetum canadensis EGGLER 1933
Potamion pusilli HEJNY 1978
Potametum pectinati CARSTENSEN 1955
Parvopotameto-Zannichellietum palustris KOCH 1926
Potametum trichoidis FREITAG, MARKUS & SCHWIPPL 1958
Najadetum marinae (OBERD. 1957) FUKAREK 1961
Callitricho-Batrachietalia PASSARGE 1978
Ranunculion fluitantis NEUHAUSL 1957
Potametum nodosi PASSARGE 1964
Sparganium emersum community
Myriophyllum spicatum community
Ranunculion aquatilis PASSARGE 1964
Hottonietum palustris R. Tx. 1937
Potamo perfoliati-Ranunculetum circinati SAUER 1937
Ranunculetum aquatilis GEHU 1961
Batrachium rhipiphyllum community
Batrachium trichophylium community
Callitriche platycarpa community
Callitriche cophocarpa community

Characteristic of vegetation units
Myriophyllum spicatum-Potamogeton natans community

This community grew in a gravel ditch and covered its surface. The water
regime is fluctuating. The floating leaves of Potamogeton natans covered the
surface of water, and the submerged species Myriophyllum spicatum and
Ceratophyllum demersum formed a dense mass below it. Towards the water
margins, it was replaced by the reed vegetation, Typhetum latifoliae mainly. The
stands of this community are documented by the following phytosociological
relevés:

SK; LK; Velka nad Ipfom village, E; gravel ditch in the alluvium of Ipef river; 165;
25, 100; 5-40; S; S; 11.8.1997; RH: 169.

Myriophyllum spicatum 5, Potamogeton natans 2a, Ceratophyllum demersum +,
Typha latifolia +.

Trapetum natantis V. KARPAT! 1963 (Tab. 1, rel. 1-4)

In the catchment area of ipel river, Trapetum natantis belongs to non-native
aquatic plant communities. The first information about the occurrence of Trapa
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natans in this area was published by CvACHOVA (1988) from a fishpond near
Zelené village. The fruit transport in water tubs during fish deliveries from South-
eastern Slovakia (Vychodoslovenska nizina lowland) is considered the most
probable way of the expansion of this species. Nevertheless, the present
expansion within this region is possible through big water-fowl as well.

Trapetum natantis grows in the stagnating, eutrophic water, which is 30-150
cm deep. The water level is usually fluctuating during the vegetation period. In
addition to the weather-conditioned fluctuations of the water level, the artificial
water reservoirs are characterised by a special regime. It depends on the way of
their management. However, the fruits of Trapa natans are able to survive even
a several-month period with a full absence of water, and germinate again under
the more favourable conditions in the subsequent year. In a terrain depression
near Poltar (tab. 1, rel. 3) the neutral pH value was detected (6,84). The bottom
is formed by gravel or fine inorganic material.

The stands of Trapetum natantis are poor in species. The dominating floating-
leaved macrophyte, Trapa natans, covers the entire surface of water. The others
species grow with less values of cover in the submerged layer mainly. Three
floristical and ecoclogical variants are separated in Table 1:

— the variant of mesotrophic biotopes with the presence of Riccia fluitans and
Utricularia australis (tab. 1, rel. 1),

— the variant with the presence of lemnids (Lemna minor, Spirodela polyrhiza)
and the other submerged water macrophytes (Potamogeton crispus, P. pusillus,
Utricularia vulgaris agg.; tab. 1, rels 2--3),

- the variant of eutrophic biotopes with the presence of Ceratophyllum
demersum (tab. 1, rel. 4).

In the catchment area of the Ipel river, the occurrence of Trapetum natantis
was published by HRIVNAK (1997, 1999) and OTAHELOVA & al. (1998). On the
territory of Slovakia, OTAHELOVA (1995) presented the recent occurrence.

Potametum natantis vON S00 1927 (Tab. 1, rels 5-12)

This community was found in natural as well as artificial biotopes. The stands
of Potametum natantis occurred most frequently in artificial biotopes, fishponds
and gravel ditches. The water is stagnating, eutrophic, weakly translucent and 5—
300 cm deep. In three localities, the moderately acid (5.91 and 6.32) and
moderately alkaline (7.47) pH values were detected. In some localities, mainly
fishponds, the water level is very fluctuating. This fact is related to their
management. The bottom is formed by gravel, which is overlaid with a layer of
inorganic materials with a changing thickness.

It is a relatively often community, with the domination of a floating-leaved
macrophyte, Potamogeton natans. Other species, mainly aquatic macrophytes,
are rare. This community is very poor in species. In one relevé, the mean
number of species is three. In the catchment area of Ipel river, four floristical
and ecological variants were detected:

— the typical variant, very poor in species (tab. 1, rels 6-10),
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— the variant of eutrophic biotopes with the occurrence of submerged aquatic
macrophytes — Ceratophyllum demersum, Myriophyllum spicatum and
Potamogeton pectinatus (tab. 1, rel. 5),

— the variant with the presence of Potamogeton acutifolius (tab. 1, rel. 11),

— the variant with the species of Oenanthion aquaticae HEJNY ex NEUHAUSL
1959, fixed on eutrophic, moderately alkaline biotopes with a fluctuating water
level (tab. 1, rel. 12).

In the study area, KARPATI & KARPATI (1967), KOVACS & MATHE (1967),
HRIVNAK (1999), HRIVNAK & al. (2001b) published the information on the

occurrence of Potametum natantis. Phytosociological relevé published by -

KovACcs & MATHE (1967: p. 137) belongs to the typical variant, which has been
described in this paper (tab. 1, rel. 6-10). OTAHELOVA (1995) published the
recent information on its occurrence in the Slovak Republic. In the Alfold
phytogeographical region of Hungary, Potametum natantis belongs to rare plant
communities (BORHIDI & SANTA 1999).

Polygonetum amphibii (natantis) voN S006 1927 (Tab. 1, rels 13-16)

This community forms homogenous, non-closed stands, poor in species.
Persicaria amphibia f. natans is a dominating species. Other species are rare,
only lemnids (Lemna minor, L. trisulca and Spirodela polyrhiza) are present with
a higher frequency.

HRIVNAK (1997, 1999), HRIVNAK & al. (1997a), OTAHELOVA & al. (1998)
mentioned Polygonetum amphibii (natantis) from study area. On the territory of
Slovakia, OTAHELOVA (1995) presented the occurrence of this community from
the inundation area of the Danube, Morava and Tisa rivers, and the fishponds of
Trnavska pahorkatina Mts. and Liptovska kotlina basin.

Nuphar lutea community (Tab. 1, rel. 17)

This community was found in the canalised water-course of Sucha brook near
Savol village. Nuphar lutea forms monodominant stands. This species was found
in this locality in 1993 (cf. HRIVNAK & al. 1997b). Floating leaf of Nuphar lutea
covered the whole water-course of Sucha brook in 1993-1995. Later, the cover
of Nuphar lutea decreased following terrestrialization of canal. In this place, the
marsh species as Sparganium erectum or Phragmites australis dominated. The
last fragment of Nuphar lutea community was registered in 1996.

In the catchment area of Ipel river, Nuphar lutea belongs to rare species. In
the past, its occurrence was more frequent as nowadays (cf. SVOBODOVA 1966,
1967; KARPATI & KARPATI 1967; KOVACS & MATHE 1967). HRIVNAK & al. (1997b,
2001b) published recent data from this area. KOVACS & MATHE (1967) presented
4 phytosociological relevés of Nymphaeetum albo-luteae from the surroundings
of Drégelypalank and Ludanyhalészi villages in Hungary. DAVID & al. (1995) and
DAVID (1990) presented the occurrence of this community in a river oxbow near
Kubarovo village.
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Potametum lucentis (Tab. 2, rel. 1)

In the catchment area of lIpel river, Potametum lucentis is a very rare
submerged aquatic plant community. It is poor in species. In the stands of a
canal near the RuzZina water reservoir, Potamogeton lucens is a dominating
species, and the other submerged aquatic macrophytes (Myriophyllum spicatum,
P. crispus and Zannichellia palustris) are typical of the presented variant of this
community (tab. 2, rel. 1). Potamogeton lucens grows in the Ruzina water
reservoir too, but always as the accompanying species of others aquatic plant
communities (e. g. Najadetum marinae).

in Slovakia, the centre of the occurrence of Potamefum lucentis is in the
western part — Borska and Podunajska niZina lowlands (cf. OTAHELOVA 1995).

Potametum crispi (Tab. 2, rels 2-7)

Potametum crispi is a submerged community, poor in species, with the mean
number of 5 species per one relevé. It grows in gravel ditches, canals, brooks
and rivers, mainly in a stagnating or slowly flowing water, rarely in a medium-
flowing water too. The maximum water level was approximately 150 cm. On the
pottom, the gravel, sand, artificial and fine inorganic materials were detected.

Potamogeton crispus is the dominating species, some other aquatic
macrophytes (e. g. Potamogeton pusillus, P. frichoides and Zannichellia
palustris) are coodominating. The floristic variability of this community is in a
close relationship with the ecological conditions of biotop, mainly the rapidity of
flowing and the sediment class. Based on the achieved phytosociological data
from the catchment area of lpel river, the following floristical and ecological
variants were defined:

-~ the variant with the presence of submerged aquatic macrophytes of
mesotrophic and eutrophic biotopes (Ceratophyllum demersum, Myriophyllum
spicatum, Potamogeton lucens, P. trichoides and Zannichellia palustris; tab. 2,
rels 2-4),

- the variant with the presence of Lemna trisulca (tab. 2, rel. 5),

— the variant with the presence of Callitriche palustris agg. and Potamogeton
pusillus (tab. 2, rel. 6),

— the variant with the dominance of Potamogeton crispus without any other
species (tab. 2, rel. 7).

The phytosociological relevés (2-7, tab. 2) complete the information on the
occurrence of Potametum crispi in Slovakia (cf. OTAHELOVA 1995). By now,
Potametum crispi was only known from Western and Eastern Slovakia
(OTAHELOVA L. c.).

Elodeetum canadensis (Tab. 2, rels 8-9)

Eleodea canadensis is a North American alien species, which was detected in
Europe in 1836 (OTAHELOVA 1995). It forms submerged stands, poor in species.
Elodeetum canadensis grows in stagnant or slowly flowing, eutrophic and
hypertrophic, shallow or deep water. The maximum depth of water level was
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detected in a pool near the castle in-Halic': village (250 cm). HEJNY & HUSAK

(1978) and OTAHELOVA (1995) considered 1-1.5 m the maximum water level in |

this community. The bottom is formed by a thick layer of inorganic and organic

material. Elodea canadensis is the dominating species with the cover from 70 to |
90 %. Two floristical and ecological variants were defined using a poor

phytosociological material:

— the variant with the helophytes of eutrophic biotopes (Alisma lanceolatum,

Bidens frondosa and Sparganium erectum; tab. 2, rel. 8),

— the variant with the presence of the other aquatic macrophytes
(Ceratophyllum demersum, Lemna minor and Trapa natans; tab. 2, rel. 9).

In addition to two localities in Luéenec town and near Hali¢ village, the
fragments of Elodeetum canadensis grow in the canal of Sucha brook near
Savol village (cf. HRIVNAK & al. 1997b).

In the catchment area of Ipel river, only one information on this community

was published (cf. HRIVNAK 1997). The recent occurrence of this community in

Slovakia was presented by OTAHELOVA (1995).
Potametum pectinati (Tab. 3, rels 1-4)

This submerged community grows in the stagnant to quickly flowing eutrophic
and hypertrophic water. The stands of this community grow in the brooks, canals
and river oxbows. The types of bottoms depend on the flow classes, and may be
formed by gravel, silt, and artificial or organic material. Water is weakly
translucens and 10-60 cm deep.

The floristical variability of Potametum pectinati is in a relationship with the

ecological conditions of the biotop. In the catchment area of Ipel river, two

floristical and ecological variants were defined:

— the typical variant, poor in species (tab. 3, rels 1-2),

— the variant of shallow, stagnant or slowly flowing and eutrophic water-bodies,
with the presence of species like Butomus umbellatus, Ceratophyllum
demersum, Chara vulgaris, Lemna minor, Riccia fluitans (tab. 3, rels 3-4).

In the catchment area of Ipel river, the occurrence of this community was |

mentioned previously by HRIVNAK (1998b, 1999). On the territory of Slovakia, the
chorological data were documented by OTAHELOVA (1995).

Parvopotameto-Zannichellietum palustris (Tab. 3, rels 5-6)

Parvopotameto-Zannichellietum palustris is a submerged community. In the
catchment area of Ipel river, only one locality was found by now. Zannichellia
palustris was recorded in the Ruzina water reservoir as well (cf. HRIVNAK 1998a),
where it grows in the stands of other aquatic macrophytes.

The stands of this community were mosaic like, but Zannichellia palustris was
always the dominating species. They grew in the shallow and strongly eutrophic
water. The water level is usually very fluctuating within a year. The gravel bottom
was covered with the 5-10 cm layer of silt and organic material. According to
HEUNY & HusAk (1978), Parvopotameto-Zannichellietum palustris is a community
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of eutrophic and hypertrophic ponds with the intensive organogenous
accumulation of hydatophyte remnants, confined to alkaline waters.

From the catchment area of Ipel river, HRIVNAK (1997), HRIVNAK & al. (1997a)
and OTAHELOVA & al. (1998) mentioned this community without the
phytosociological relevé. MATHE (1956) mentioned this association from the
Hungarian part of Novohrad region.

MUCINA & MAGLOCKY (1985) and HEJNY & HuUSAK (1978) published the
occurrence of Parvopotameto-Zannichellietum palustris on the territory of
Slovakia. OTAHELOVA (1995) did not mention this community in the Review of
vegetation of Slovakia, probably because of the absence of phytosociological
relevés. Only one relevé is available from the Morava river inundation area
(OTAHELOVA et al. 1994).

Potametum trichoidis (Tab. 3, rels 7-8)

Potametum trichoidis is a submerged community, poor in species. It grows on
the stagnating water and it occurs very rarely. In clay ditches near Gregorova
Vieska village, Potamogeton trichoides forms monodominant stands. In the
second locality near Nitra nad Iplom village, the community forms stands, richer
in species than the previous one. The gravel bottom is covered with a coat of the
silt and mud and the water is slightly alkaline (cf. HRIVNAK & al. 2001a). The
occurrence of Alisma plantago-aquatica, Ceratophyllum  submersum,
Echinochioa cruss-galli, Lemna minor, Nitella translucens and Typha latifolia is
due to eutrophic sediments, and a shallow and eutrophic water (tab. 3, rel. 8).

The informations on the occurrence of Potametum trichoidis are vague on the
territory of Slovakia. This community was published within the Reviews of the
vegetation of Slovakia (MUCINA & MAGLOCKY 1985) and Czech and Slovak
Republic (HEJNY & HUSAK 1978), respectively. On the other hand, it is not
mentioned in the latest Review of the vegetation of Slovakia (OTAHELOVA 1995).
From the territory of Slovakia, only three . phytosociological relevés were
published from JasteriCie jazierko pool in Slovensky kras Mts. (HABEROVA &
KARASOVA 1991).

Najadetum marinae (Tab. 3, rel. 9)

Najadetum marinae was observed only in the artificial water reservoir RuZina.
The stands of this community grew in the water depth from 0.3 to 3 m. The
bottom is formed by sand with a thin layer of mud and other organic material.
The water is eutrophic and considerably warms during the summer. OTAHELOVA
(1995) presented a similar information that Najadetum marinae is a
thermophilous community of the mesothrophic as well as eutrophic water. Najas
marina forms dense submerged stands along with other aquatic macrophytes
(Myriophyllum  spicatum, Potamogeton crispus, P. lucens and Zannichellia
palustris). Similar stands were recorded by KLIMENT & al. (2000) in the water
reservoir Teply vrch, North of the Rimavska Sobota town. However, Najas
marina grows here mostly with the linear-leaved species of Potamogeton (P.
pectinatus, P. pusillus agg.).
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In the catchment area of Ipel river, Najas marina belongs to non-native
species. The first information on the occurrence of this species in the study area
was published in 1990s (cf. HRIVNAK & al. 1997b, BELLA & GAJDOS 1998). The
tast mentioned authors presented the close relationship between the high
content of nutrients in the water and the massive occurrence of Najas marina.
This species was probably brought by water-fowl. The water reservoir is the |
important migration area for them (KRISTIN 1996).

From the other regions of Slovakia, the occurrence of this community was
documented by OTAHELOVA (1995). In this paper, she supposed the occurrence
of Najadetum marinae in two other regions of Slovakia — Ludenska kotlina basin
and Povazie.

Potametum nodosi PASSARGE 1964 (Tab. 4, rels 4-6)

In the catchment area of Ipel river, Potametum nodosi belongs to very rare
aquatic plant communities. It grows only in the Tuharsky potok brook. The water
is eutrophic with a very strong anthropogenic pollution, and slowly or medium- |
flowing. .

The dominating species Potamogeton nodosus and Lemna minor covered the |
natant layer, Elodea canadensis, Myriophyllum spicatum and Potamogeton
crispus formed the submerged layer. Two floristical and ecological variants are |
separated in Table 4: ‘ '

— the variant with the presence of submerged water macrophytes, Elodea
canadensis and Potamogeton crispus (tab. 4, rel. 4),

— the variant of shallow water with the species of Oenanthion aquaticae
alliance, such as Alisma plantago-aquatica and Butomus umbellatus (tab. 4, rel.
5).

The relevé Nr. 6 (tab. 4) represents the initial phase of Potametum nodosi,
although Myriophyllum spicatum prevail.

Potametum nodosi was not mentioned from the study area by now. On the
territory of Slovakia, it belongs to rare plant communities. The phytosociological
relevés are available only from Vychodoslovenska, Podunajska and Borska
nizina lowlands (OTAHELOVA 1995).

Sparganium emersum community (Tab. 4, rels 1-3)

This community grows in a flowing water, which is medium-deep and relatively
clear.

This community comprises the stands of submerged vegetation with the
domination of Sparganium emersum or eventually, other aquatic macrophytes (e.
g. Lemna minor, L. trisulca, Potamogeton crispus, and P. trichoides).

Note: Two plant communities with the dominance of Sparganium emersum
are spread in the Central Europe — Sparganietum ramosi RoLL 1938 and
Sagittario-Sparganietum emersi R. Tx. 1953. In both of them, Sparganium
emersum grows as the emerged ecomorphe with the presence of other marsh
plants. In the phytosociological materials from the catchment area of Ipel river
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(tab. 4, rels 1-3), Sparganium emersum grows as the submerged aquatic
macrophyte with other ones.

Myriophyllum spicatum community (Tab. 4, rels 7)

This community was detected in the flowing water of the Tuharsky potok
brook. It grows in @ mosaic of the communities of Ranunculion fluitantis. Similar
stands were found in the Slatina river in the orographical region Zvolenska
kotlina basin (HRIVNAK ined.).

Hottonietum palustris R. TX. 1937 (Tab. 5, rels 1-4; tab. 6)

The community was found in natural (river oxbow, terrain depression in the
alluvium of the Ipel river) as well as artificial (canal) biotopes. Hottonietum
palustris forms submerged stands in the stagnating, eutrophic, shallow or
medium-deep water, with a fluctuating water regime. In the summer, the water
level decreases under the surface of soil and Hottonia palustris forms the
terrestrial ecomorpha. The neutral pH value (7.17) was detected in the river
oxbow near Bolkovce village (tab. 5, rel. 4). The bottom is formed by gravel river
deposit, which is covered with a layer of silt and organic material.

The stands are poor in species with 7 species per relevé on average. In
addition to the dominant species, Hoffonia palustris, only three species occur
with a higher constancy (Glyceria fluitans, Lemna minor, and Phellandrium
aquaticum). In the poor phytosociological materials from the catchment area of
Ipel river, one floristical and ecological variant was detected. The stands of this
variant are characteristic by the presence of the species of shallow eutrophic
water and marsh biotopes (diagnostic species of alliances Oenanthion aquaticae
and Bidention tripartiti NORDHAGEN 1940 em. R. TX. in PoL! et J. TX. 1960), e.qg.
Alopecurus aequalis and Phellandrium aquaticum (tab. 5, rels 2—4). The relevé
Nr. 1 (Table 5) is very poor in species and the occurrence of other species
{(without Hottonia palustris) is occasional.

In the catchment area of Ipel river, HRIVNAK (1997, 1998b) and KovAcs &
MATHE (1967) presented the occurrence of Hottonietum palustris. HRIVNAK
(1998b) published two phytosociological relevés from the surroundings of
Borkovce village in Slovakia and KOvAcs & MATHE (1967) published other one
from the marshlands between Ipolyszég and Ujkévar villages in Hungary. In the
past, the nearest localities of Hottonia palustris community were known from
Pokoradzke jazierka pools near Rimavska Sobota and from the river oxbow of
Slana river near Véelince village (CVACHOVA 1984, MAGIC 1985).

On the territory of Slovakia, the phytosociological relevé is available only from
the Borska, Podunajska and Vychodoslovenska nizina lowlands (OTAHELOVA
1995) by now. In Hungary, this community was classified endangered (BORHIDI &
SANTA 1999).

Potamo perfoliati-Ranunculetum circinati SAUER 1937 (Tab. 5, rel. 15)

In' a locality near Malé Dalovce settlement, this community formed a non-
continual stand, which grew in conjuct with stands of the Hotfonietum palustris
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and other marsh plant communities (Glycerietum fluitantis EGGLER 1933,
Glycerietum aquaticae HUECK 1931 and Butometum umbellati (KONCzAK 1968) ,
PHILIPPI 1973). In addition to aquatic macrophytes, a lot of helophytes grew in |
this community in consequence of the decrease of water level.

Ranunculetum aquatilis GEHU 1961 (Tab. 5, rels 5-10)

This community was detected in the stagnating or slowly flowing water of river
oxbows, water-courses, seepage canals and artificial ditches. It grows in the
eutrophic, shallow or medium-deep water with a fluctuating water level.
Ranunculetum aquatilis tolerates the periodic and seasonal drying. When the |
water level decreases under the soil surface for a longer time, the marsh
vegetation covers gradually the entire area .

The stands are poor in species. Batrachium aquatile forms relatively dense
submerged stands with floating leaves on the water surface. Besides the floating
leaves of the dominant species, Lemna minor occurs frequently on the surface of |
the water. In the table 5, three floristic and ecological variants are presented:

~ the variant with the species of the Bidentetea tripartiti class, fixed on the
nutrient-rich and fluctuating water (tab. 5, rel, 5),

— the variant with the occurrence of both submerged aquatic and emerged
marsh species, which grow in the medium-deep water (tab. 5, rels 6-7),

— the variant with the species of the biotopes with a deep layer of silt and
organic materials, occurring in the shallow and eutrophic water (tab. 5, rels 8—
10). '

“In the study area, HRIVNAK (1998b) published three phytosociological relevés
of Ranunculetum aquatilis from the surroundings of Bolkovce village, HRIVNAK &
al. (1997a) and OfAHELOVA & al. (1998) mentioned the information on its
occurrence on the sand-dune near Te$mak village. HRIVNAK (1997) ranked
Ranunculetum aquatilis to endangered aquatic plant communities. Within the
Review of vegetation of Slovakia, only four available phytosociological relevés
from Borska nizina lowland were used in the synoptic table (cf. OTAHELOVA
1995).

Batrachium rhipiphyllum community (Tab. 5, rels 11-1 3)

The Batrachium rhipiphylium community was found in shallow terrain
depressions, in the eutrophic and fluctuating water. This community is poor in
species; Batrachium rhipiphyllum is dominating. In the stands, which grow in the
shallow water, the diagnostic species of Phragmito-Magnocaricetea class (mainly
Oenanthion aquaticae alliance) are very often (Alisma lanceolatum, Alopecurus
aequalis, Eleocharis palustris, Glyceria fluitans,  Phellandrium aquaticum,
Ranunculus sceleratus, and Rumex maritimus). On the other hand, only one
aquatic macrophyte, Lemna minor, grew in these stands, apart from Batrachium
rhipiphyllum. Two floristical and ecological variants were defined using a
relatively poor phytosociological material:

~ the variant with the presence of Eleocharis palustris, Ranunculus sceleratus
and Rumex maritimus, which grows in eutrophic biotopes (tab. 5, rels 12-13),
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— the variant with the presence of the species of Oenanthion aquaticae
alliance, without the species of previous variant (tab. 5, rel. 11).

In the catchment area of Ipel river, HRIVNAK (1998b) published one
phytosociological releves from the surroundings of Bolkovce village.

Note: Ranunculetum peltati SAUER 1947 is know from Germany (PREISSING &
al. 1990, see SCHRATT 1993 too). It grows in a shallow, nutrient-rich and
fluctuating water, fully exposed to the sunlight. These characteristics of the
biotopes are very similar to those of the Batrachium trichophylium community
near Bolkovce and Rapovce villages. Because only a few phytosociological
relevés are available from the catchment area of Ipel river, the stands with the
dominance of Batrachium rhipiphyllum cannot be classified as Ranunculetum

peltati.
Batrachium trichophyllum community (Tab. 5, rel. 14)

This community was found in the canal of the alluvium of Ipel river near
Tesmak village (cf. HRIVNAK & al. 1997). The bottom is formed by silt and
somewhere by a layer of organic material. The water was stagnating and
eutrophic. The water regime of this locality is markedly fluctuating. In the spring,
the water is almost 100 cm deep. On the other hand, the water level sinks beliow
the soil surface in the second half of summer. The richest cover of Batrachium
trichophyllum was observed in a shallow water (10-30 cm). Later, all the area of
canal was covered with the communities of Oenanthion aquaticae. In the Table 5
(rel. 14), the variant with the pleustophytes (Lemna minor, L. trisulca, Riccia
fluitans, and Utricularia vulgaris agg.) and the species of the Oenanthion
aquaticae alliance (Phellandrium aquaticum, Rorippa amphibia and Rumex
maritimus) is presented.

RYDLO (1999b) published similar phytosociological releves from the Protected
Landscape Area Kfivoklatsko in the Czech Republic.

Callitriche platycarpa community (Tab. 5, rel. 16)

The stands were found in the tributary area of a fishpond near Abelova village,
in the littoral and limosal ecophases. The bottom was formed by silt and organic
material. The water regime was fluctuating in the dependence on the
maintenance of the fishpond and the sum of precipitation. In addition to dominant
species, Callitriche platycarpa, some marsh helophytes grew in the stands of this
community.

In the catchment area of Ipe river, Callitriche platycarpa was found only in the
mentioned locality near Abelova village (cf. HRIVNAK 1998a). In Slovakia, this
species belongs to endangered species (FERAKOVA & MAGLOCKY 1998). HoLus
(2000) classified Callitriche platycarpa as a case of the disappeared flora of the
Slovak Republic requiring a further study.

Callitriche cophocarpa community (Tab. 5, rel. 17)

The stands of this community grow in the littoral of a fishpond, in a stagnating
and shallow water. The bottom is formed by silt and organic material. Callitriche
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cophocarpa is a dominating species; the higher cover was detected for the
submerged pleustophyte, Utricularia australis. In the shallow water or the limosal
ecophase, the helophytes of the Bidentetea tripartiti class are presented as well.
Callitriche cophocarpa forms the fruits mainly in the limosal ecophase.

The community with the dominance of this species has not been mentioned
from Slovakia (cf. MUCINA & MAGLOCKY 1985, OTAHELOVA 1995). From the
Czech Republic, e. g. by RypLo (1999b) the Callitriche cophocarpa community
was published from the Protected Landscape Area Krivoklatsko (cf. tab. 5,
column Cy).

Note: In the Central and Eastern Europe, Batrachio trichophylli-Callitrichetum
cophocarpae (S06 1927) Pocs in POCs & al. 1958 is known from an oligo- and
mesotrophic stagnating water (HEIJNY & HUsAK 1978, PASSARGE 1992).
PASSARGE (1992) mentioned the Lemno-Callitrichetum cophocarpae Mierwals
1988 from Germany. From among the surrounding countries, Batrachio
trichophylli-Callitrichetum cophocarpae was mentioned from Hungary and Czech
Republic (HEINY & HUSAK 1978, HEINY 1995, BORHIDI 1996).

Conclusion

The catchment area of Ipel river belongs to very interesting territories in terms
of the occurrence of the aquatic vegetation of the Potametea class. Only a local
and insufficient information on this vegetation (e. g. KOVACs & MATHE 1967,
HRIVNAK 1998b) has been available by now. In the study area, 14 associations
and 8 vegetation units was detected during the last 8 years. They were
documented by 60 phytosiological relevés. Some of them were not mentioned in
the Review of vegetation of Slovakia (OTAHELOVA 1995). Nymphaeetum albo-
luteae, which was found in the surroundings of Dregelypalank, Ludanyhalaszi
and Kubarovo villages (cf. KOvACs & MATHE 1967, DAaviD 1990, DAVID & al.
1995) in the past, was not confirmed within this research. Only a fragment of the
Nuphar lutea community was found in a new locality near Savof village.
Phytosociological relevés of Batrachium rhipiphyllum, Callitriche platycarpa and
C. cophocarpa communities are first ones from the territory of Slovakia. An
additional research of their synecology and synchorology will be necessary.

Acknowledgements

The author is grateful to Ing. BALAZS, Dr. A. CVACHOVA, Dr. H. OTAHELOVA, Dr.
M. VALACHOVIC for many consultations and the help in the field, Dr. H.
OTAHELOVA for the revision of some species of the genera Potamogeton and
Batrachium, Dr. 8. HusAk for the determination of species of the family
Characeae and the revision of Batrachium trichophyllum.

My thanks are due to Ing. B. SLOBODNIK and Doc. D. GOMORY for reading of
English manuscript.

148



References

BELLA A. & GAJDOS E. (1998): Monitoring niektorych prvkov a vlastnosti vody vodnej
nadrze Ruzina — Divin v obdobi rokov 1992-1997. — Acta Fac. Ecol., Zvolen, 5: 185-
191. .

BORHIDI A. (ed., 1996): Critical revision of the Hungarian plant communities. — Janu
Pannonius University, Pécs.

BORHIDI A. & SANTA A. (eds., 1999): V6ros kényv Magyarorszag novénytarsulasairél 1. —
Természet BUVAR Alapitvany Kiado, Budapest. _

CVACHOVA A. (1984): Mitve rameno Slanej pri Veelinciach. Vyznamny biotop vodnych
biocenoz. — Pamiatky Prir., Bratislava, 1: 29-32. -

CVACHOVA A. (1988): Ochrana rastlinstva v Stredoslovenskom kraji. — Osveta, Martin,
248 pp. : .

CVACHOVA A. & HRIVNAK R. (2001): Vysledky floristického a fytocenologického prieskumu
niektorych lokalit v orografickom celku Ostrozky (stredné Slovensko). — Ochr. Prir.,
Banska Bystrica, 19 (in press).

DAvVID S. (1990): Floristicky vyzkum zanikajicich lokalit nivy Ipfu. — In: Jubilejny zbornik
Tekovského muzea v Leviciach, p. 117-153. — Tekovské mtizeum, Levice.

DaviD S., BALAZ, D. & CVACHOVA A. (1995): Vegetacni charakteristika inundace Ipfu
v Useku Velka n. Ipfom — usti Ipfu. — In: DAVID S. (ed.): Vysledky vyskumu inundacie
tpfa v iseku Velka nad Ipfom — Chlaba (Ustie Ipia), p. 14-30. - Ipelska tnia, Sahy.

FERAKOVA V. & MAGLOCKY $. (1998): Kategérie ohrozenosti — categories of threat. — in:
MARHOLD K. (ed.): Papradorasty a semenné rastliny - Ferns and Flowering Plants
(In: MARHOLD K. & HINDAK F. (eds.): Zoznam nizsich a vyssich rastlin Slovenska -
Checklist of Non-vascular and Vascular Plants), p. 333-687. — Veda, Bratislava.

HABEROVA 1. & KARASOVA E. (1991): Hydroséria vegetacie Jasteri¢ieho jazera na Silickej
planine. — Ochr. Prir., Bratislava, 11: 298-307.

HEINY S. (1995): Potametea KLIKA in KLIKA & NOVAK 1941. — In: MORAVEC J. (ed)),
Rostlinna spolecenstva Ceské republiky a jejich ohrozeni. 2. vydani, p. 27-34. -
Severoteskou PFir., Litoméfice, pfil. 1995.

HEJNY S. & HusAk S. (1978): Higher Plant Communities. — In: DYKYJOVA D. & KVET J.
(eds.): Ecol. Stud., Berlin, 28: 23-95. .

HoLus J. (2000): Cerna listina vymizelych taxonl kvéteny Ceské republiky a Slovenské
republiky. — Preslia, Praha, 72: 167-186.

HRIVNAK R. (1997): Vzacne rastlinné spoloenstva otvorenych vodnych hladin v povodi
Ipta. — Chran. Uz. Slov., Banska Bystrica, 33: 9-10.

HRIVNAK R. (1998a): Poznamky k vyskytu niektorych vodnych makrofytov na strednom
Slovensku. — Bull. Slov. Bot. Spoloén., Bratistava, 20: 109-113.

HRIVNAK R. (1998b): Vodné a mogiarne rastlinné spolo¢enstva (tr. Lemnetea, Potametea,
Phragmiti-Magnocaricetea) v povodi Ipfa |. — Bolkovce a Nitra nad Ipfom. — Nat.
Carpat., KoSice, 39: 45-54.

HRIVNAK R. (1999): Prispevok k poznaniu vegetacie niektorych antropogénnych vodnych
nadrzi juznej Sasti stredného Slovenska. — In: URBAN P. & BITUSIK P. (eds): Priroda
Krupinskej planiny a jej ochrana, p. 49-56. — Technicka univerzita, Zvolen.

HRIVNAK R. (2002): Aquatic plant communities in the catchment area of the ipel river in
Slovakia and Hungary. Part |. Classes Lemnetea and Charetea fragilis. — Thaiszia —
J. Bot. 12: 25-50.

HRIVNAK R., OTAHELOVA H..& CVACHOVA A. (1997a): Prehlad rastlinnych spolocenstiev vod
a mocgiarov (tr. Lemnetea, Potametea, Phragmiti-Magnocaricetea) navrhovanej

149



ramsarskej lokality Poiplie. — In: URBAN, P. & HRIVNAK, R. (eds): Poiplie, p. 109-111.
Slovenska agentura Zivotného prostredia, Banska Bystrica.

HRIVNAK R., OTAHELOVA H. & HusAK S. (2001a): Nitella mucronata and N. translucens —
contribution to occurrence and ecology in Slovakia. — Biologia, Bratislava, 56(1): 13-
15.

HRIVNAK R., CVACHOVA A, OTAHELOVA H. & VALACHOVIC M. (1897b): Prispevok k poznaniu
fiory povodia lpla a Slanej. — In: URBAN, P. & HRIVNAK, R. (eds): Poiplie, p. 11-26.
Slovenska agentura Zivotného prostredia, Banska Bystrica.

HRIVNAK R., OTAHELOVA H., VALACHOVIC M., CVACHOVA A. & BALAZS P. (2001b): Aquatic
and marsh plant communities of an inundation area of the Ipel river (rkm 96-119). -
Kitaibelia, Debrecen 6(2): 267-279.

KARPATI |. & KARPATI V. (1967): Manganese content of aquatic plants. — Acta Bot. Acad.
Sci. Hung., Budapest 13(1-2): 95-112.

KOVAGS M. & MATHE |. (1967): Die Vegetation des Inundationsgebietes der Ipoly. — Acta
Bot. Acad. Sci. Hung., Budapest 13(1-2): 133-168.

KUMENT J., HRIVNAK R., JAROLIMEK |. & VALACHOVIE M. (2000): Nelesné spologenstva
Drien¢anského krasu. — In: KLIMENT, J. (ed.): Priroda Drienéanského krasu, p. 155-
190. — tatna ochrana prirody SR, Banska Bystrica.

KRISTIN A. (1996): Ornitocendzy vodnej nadrze Ruzina a potravné zoskupenia vtakov v
zimnom obdobi. — Tichodroma, Bratisiava, 9: 5-30.

Macic D. (1985): Odborné vysledky botanickej sekcie na XVHl. TOP-e. — In: GAALOVA K.,
GALVANEK J. & SVOREN J. (eds): Prehlad odbornych vysledkov XVII. Tabora
ochrancov prirody (Kokava nad Rimavicou — Hamor, 11.-19. 7. 1981), p. 28-65. UV
SZOPK, Bratislava & ONV, Rimavskéa Sobota.

MATHE |. (1956): Vegetaciotanulmanyok a Nogradi florajaras terlletén, kulonds tekintettel
rétieinek, legeldinek dkologiai viszonyaira. — Magyar Tud. Akad. Biol. Agrartud. Oszt.
Koziem. 9(1-3): 1-56. :

MUCINA L. & MAGLOCKY &, (eds., 1985): A List of Vegetation Units of Slovakia. — Doc.
Phytosociol., Camerino, 9: 175-220.

OTAHELOVA H. (1995): Potametea R. Tx. et PREISING 1942. — In: VALACHOVIC M. (ed):
Rastlinné spolo¢enstva Slovenska 1. Pionierska vegetacia, p. 151-179. — Veda,

Bratislava.
OfaHELOVA H., JANUER G. A. & HusAik §. (1994): Beitrag zur Wasser- und
Sumpfvegetation im Marchinundationsgebiet (Slowakei). - Ekologia, Bratislava,

Supplement 1/1994: 43-54.

OTAHELOVA H., HRIVNAK R. .& VALACHOVIC M. (1998): Sekundarna sukcesia litoralnej
vegetacie antropogénnych nadrzi v povodi Ipfa a Slanej. ~ In: KRIZOVA E. & UJHAZY
K. (eds): Sekundarna sukcesia Il, p. 105-118. — Technicka univerzita, Zvolen.

PASSARGE H. (1992): Mitteleuropéische Potamogetonetea . — Phytocoenologia, 20(4):
489-527.

PREISSING E., VAHLE H. C., BRANDES D., HOFMEISTER H., TUXEN J. & WEBER H. E. (1990):
Die Pflanzengesselschaften Niedersachsen, Bestandsentwicklung, Gefahrdung und
Schutzprobleme. Wasser- und Sumpfpflanzengesellschaften des SiRwassers. —
Natursch. Landschaftspfl. Niedersachs., Hannover, 20: 47-161.

RYDLO J. (1993): Vodni makrofyta Sazavy. — Muzeum a soudasnost, Roztoky, ser. Natur.,
7. 3-34.

RYDLO J. (1999a): Vodni makrofyta rybnikt v Ceském raji. — Muzeum a soucasnost,
Roztoky, Ser. Natur., 13 157-185. ,

RYDLO J. (1999b): Vodni vegetace. — in: KOLBEK J. (ed.): Vegetace Chranené krajinné
oblasti a Biosférické rezervace Krivokiatsko. 1. Vyvoj krajiny a vegetace, vodni,

150




pobrezni a luéni spolegenstva, p. 35-111. — Agentura ochrany pfidody a krajiny,
Praha.

SCHRATT L. (1993): Potametea. — In. GRABHERR G. & MUCINA L. (eds.): Die
Pflanzengeselischaften Osterreichs. Teil II. Natiirliche waldfreie Vegetation, p. 55-
78. — Gustav Fischer Verlag, Jena.

SvOBODOVA Z. (1966): Nové lokality a rozsirenie niektorych luénych a mocaristych druhov
rastlin. — Acta Fytotechnica Univ. Agric., Nitra, 14: 181-186.

SVOBODOVA Z. (1967): Prispevok k fiére povodia Ipla |l. — Acta Fytotechnica Univ. Agric.,
Nitra, 14: 173-181.

Tab. 1 - 6 on next pages

151



suejeu uiio} — X ‘eajewejod — Od ‘pajeoueooubE-opwbeIyd — Nd ‘eajouWaT — 3 «
(2961) IHLYW *® SOYAOM O} Buipioooe Aouejsuod - 0 (g661) YAON3HYLO O} Buipioooe ASuBjsuod — B9 ‘foueysuod — 9 B
- S 3 + - - - l + wmoase wnuebieds  Nd
4> v 7 + + 86 8¢ ~ + + ¥ 06 € + + 1 Jouiw eue] ERl
sa10ads 18410
g, v Vv - - - - - - eoyn] seydnn Od
14 - oL ¥ v S v & - - + - - Blquydwe eueoisiad od
(0754 - 14 - 2|4 A T gojnsu} euway I
- T - 3 AN - - smejsquin snwoyng  Nd
=T =T - 4 =T eljoypibes euepibes  Nd
- - - - -zl . - - snijoyinoe uojabowelod 0d
9c 1 - - ¢e ¢t Gz - wnjeolds winjiAydouAn 0Od
14 L - 8 2l - - smeunoad uojebowejod  Od
[4 4 - - €g 00, § 6§ G § G ¥V S vy - L+ suejeu uojabowejod  Od
Wy - e zv L 0§ ¢ £ Q[ ‘ winssewep wnjiAydojesdd a
9 [4 14 g - - L + sndswuo uojebowejod  Od
oL ¢ Lo sz - 9 T + | eziyAjod ejeponds 1
-7 - T - - 3 a sijesjsne euenoLin ELl
14 - - - - 3 a suejinjy 1oy a1
8 - - - g - oL ¥ §$ & S ¥ suejeu edes,  Od
[4 2V S s gzeccceTvy ¢ 8 v ¥ so10ads 0 J3qUNN
L 9 6 ¥ 2+ 0
ey !0 L 8D O L 1 1 ey O L L L 6.8 L 9 § e) 2 v € ¢ | QAS(a! JO JBQUINN x

aeqgje uoreeydwAN JO SAUNWWOD ueld 'L gel

152



esjoWEj0d — Od ‘edrsouesoubepy-ojuwbeiyd ~ Nd 's1aUlo — O 'esjeuwsT — 37
(G661) YAOIIHVLO 0} Buipioooe Aouejsuod — D

‘niuedu) essjusplg — 19 «
‘fouejsuod — 9 'Baq

X S 4 1 21 08 + + + ¥ 15 2 JouiW eula] I
- - - 0C A 4 1y eebly o

gl - gz 0c¢ + 81 + wmeatds wnAydouAy  Od

saoads Jayj0
%> 3 29 09 + + o+ sy wnsJatuep wnyjAydojeis)d I
- 13 - - AN suejeu edel;  Od
- ! +| - - - ' wnyoass wnuebieds  Nd
- 3 +{ - - - : snsopuoly suspig ig
- 3 + | - - - ) wnjejosoue] ewslly  Nd
0oL ¢ s 7l - - : SIsuspeued gepoj3 od
9l - ¢t 0C € - : snyisnd uojebowejod  Od
9l - sz 0¢ 9 ‘66e supsnjed syoupjied  Od
- - - oy - ' smejjaquin snwong  Nd
o1 - AN [/ e BOINSI) BULLIST 1
- - 4 0} 4 + g gL saployoLy uoyabowejod Od
- - [4 4 1 91 9 sujsnjed ejjjpyoiuuez - Od
XA v 00L 0Ob § § S § ¥ § ¢ sndsuo uojebowejod  Od
9l - - 0 v 00f S sueony uoyebowejod  Od

sjueLieA [B2160{098 puE [EDNISLIO) BY) JO SO10ads onsoubelp pue JueuiwoQ

L L L ¢ ¥ 6§ § S so10ads 0 JSqWINN
ey O g e O L 9 6 ¥ ¢ ¢ B) L 9A8]al JO JBqUINN .

S1JUBIN] LUOJWIEIO JO SSRIUNWIWOD Jueld Z "qel

153



(1661) YAOSYHYY B

pajawelod - Od ‘pajeoLeooubEN-opwbed — Wd ‘gajeuLia — 3 'sijibely £9jeseyd — YHO «

yAON38YH — O (86661) 010AY — 0 '(a6661) 010AY — 20 ‘(p661) 1€ 18 YAOTIHVLIO

+

+

0} Buip10ooe ADUBISUOD — 19 (5661 ) YAOIZHVLO O} Buipioooe ADUB)SUoD — BQ ‘foueisuod — 9 B

suysnfed sueyoos|3 Wd
elogel BYdAL  Wd

- = - +

. - . . - +

saoads J13Ui0
- - 09 - - g - wnjeords wnyAydouAw  Od
- - - - - y - suaonj uoyabowejod  Od
- - - - - - - - euyew sefeNy  Od
- - L |V - - - - - suaonjsues) gjjoUN  VHO
- - LY oz - - - g8 - - gonenbe-obejueld ewslly Wd
- - 1A 5 - - - - - - winssawiqns wnyAydojesad I1
- ¢ ¢ §S§ - - - z|y 9y - - wmv._oco.s uojebowejod  Od
-+ 0T oL ov + ¢|+ alee R 4 ’ sndsuo uojebowejod  Od
GL - - oL - -ozbe o #ler Ll wnsjawap wnjifydoyeiad I
- - o6 0L L ¢ § 8 € - o sujsnied ejjayoiuueZ - Od
- l LS oe - , z v v 66 T |+ 8 C Jouiw euwa I
- V- oL - - T - LY v suebina eieyd  YHO
- - . l +1 suepny eooy 31
- - S - B A [N snjefjaqun snwoing  Wd.
- - - - . 4 po00L ¥ § S s ¥ snjeunoad uojebowejod  Od

sjuelIEA |20160j008 pue [BdSLIO) W jo setoads oysoubeip pue yeuiwod

S 6 I . S L oLv V ¢ saads Jo JoqWINN
e) 6 0 O 8 L %D iy 1 D 9 G B O ¥ € T | 9A9)3l J0 1BqUWINN «

.:EW:Q uojwelod 0 sayjlunwwod jueld ‘¢ ‘qel

154



2o1OWEI0 ~ Od 'BoJeuEI0UBEN-O)WBEId — Wd 'S13U10 — O 'Bajauwa] — 37 .

(c661) 010AY 0} Buipioooe Aouejsuod — L ‘(G661) YAORIHVLO 0} Buipioooe Aduejsuod — D ‘Aoueisuod — O 6a
-2k - b+ gaoeuipunie seploseleyd Wd
-+ 06 € + + + - T + 'V Joulw euwey  F1

~ sepads 1BY10
- - - - - eojjashdyue syeuguo4 O
A S LE € _Uv\ﬂ It - wnjeoids wnliAydouAy  Od
- I " P I O - snjejfequin snwioing  Wd
- - Lo+ - gojenbe-obejueld ewsily  INd
- S T 1 sopiozAio isies]  INd-
- 4 R E - - sisuspeued e8poj3  Qd
- 00l € - - snsopou uojebowejod Od
18 (A = _ ) sndsuo uojsbowejod Od
- - - - I + sapioyouy uojabowejod QOd
-k - - 1 S eonsyy euwa] 3
) T A E VY Y wnssews wnuebieds Od

sjuelieA 101601099 pue |BoSLIOY 8Y) Jo seloads snsoubelp pue jueuiwog

€

€

L L

‘D L BQ O 9 G ¥

‘9 0 ¢ ¢ |1

9 ¢ § sa0ads Jo JaquinN

oASJal JO JaqUINN

SQUEeN)4 UoINIUNUEY JO SIIUNWWIOD Jueld ¥ "qel

155



62 - ¢ b LY - 05 T+ 4+ V¥V - €V o+ + suepnyj eLddk9 Nd

salpads Jayj0
T T e S edieooydoo ayouiien od
- - S edieoAjeld syoujieD Od
- S S L o AN A AN wmeuoIR Wniyoeieg od
- - S R sugjiny} eiooly Ell
- - - Y 7 ‘B6e suebina euemouin =]
- - T R wnjAydoyory wniyoeieg Od
- - - S . e snwiLew xawny Wd
- -+ zZ1L o+ e T susnjed sueyd09/3 Nd
-4 - 4 21+ 1L - -z 1+ snjesgfaas smnounuey |18 ‘Wd
- - ¢ ¢e89¢s - - T .- wnjAydidiy wniyoeneg Od
- S Y -3 (R Srry B - wnoais wniuebreds Nd
- -0 Sy B N TR ejeweonp wnuejos 0
- - L + - 0¢ v V| + - . eueoljes wniyf Nd
. - L + | €¢ € 1 - e BJBJIUOIOJS SIS0IBY VN
- -+ - b oge g 9 08 | + 8Osy euwa] EN
- - - v oob s9¥Qs vy - L | ajenbe wnyyoeneg od
Lol - 4 + g - € + 0 I T sijenbae snindadoly 19
- - I € + + 1 - 0§ + o+ e |4 b e wnofenbe WnipuejsYd Wd
- T S S S (¢ S N NN R - susnjed eiuojoH Od
sjuBlieA [B9160|090 pue [BolSLIO) aU) Jo saads onsoubelp pue jueuiwo(
Z 14 € 0 4
() I 6 6 L G vy L LV LS 9 L L ¥ $9109ds JO JaquINN
L 9 S v € ¢ 1 0
‘9 L L ey L L D L L Leyy O L 68 L 9§ B O ¥V ECZ L 9A3|al JO JSGUINN x

syenbe uolnaunuey §0 saUNWIWOD Jue|d G 'qe]

156



‘WNa

jo va_.mE — WB\ pue Weg Wy ‘Wg pue NQ 40 % — LN XO) ‘pues ‘jsnp ‘Aejd ‘ajdwes B z Jo abejusaad e se passeidxe — (NQ) Jepew A pusban

01l 6€S 1’89 Lec 610 el 16'S 9'9L 0°0¢ ¥'e €986

— WBp Weo Wy Wy IN X09 Hd pues jsnp Reo Wa

[10S aU} JO SIud}ORIBYD [EDIWAYD-02ISAU 19 3|qel

B8}OWERJ0 — Od 'BajaouRooube-opwbEld — Nd ‘SI8UJ0 — O 'B8}aI8yjBUSYLY-OIUION ~ YN 'B8jauweT ~ 31 ‘pieduy eejouaplg — 19 .
(96661) 010AY 03 Bulpioooe Aouelsuod -+ (G661) YAOTIHYLO 0} Buiploode fouejsuoo — e ‘Aouejsuod — O:'Ba

- T P « s JedidoipAy ereoisiad 19
- o = e e - - suebina eryoewisA Nd
_ . . - R i . C 4 ~ . . . . . . . ~ _ . . . . N.E.EQEN m&ﬁtom Wd

T 2 | A A S S sifessne eueinoLyf 7
T X W - eziyifjod ejepolids 1
- - 3 L v - + - [T S wnjejosoue] BWSIY Nd
- - - - - - 1 + eLIBINWILLINU BIYORWISAT YA
- - - - - - I ‘BBe suysnyed syouieD Od
- - o+ - - - - | J eonjenbe-sijebeue BOIUOIOA Nd

YL o+ -+ - - - 0z I + gonenbe-obejueld ewsiy nd
- - Y [ ) S A A L + snjejnojuab sninoadoyy 0

5+ L+ + 2 + 1 I 06 gV ~ L '~ 08 ¢ + + Y Joujw euwia] ElL

L 9 S Vv g€ 2 | 0
'\ L L ) L L O L L LB O L 68 2L 9683 D Vv E T | 9A3|8J JO JaqUINN x

panunuos - ‘g 'qej

157



Appendix 1: Species in one relevé only

Note: Only the taxa which were not classified as the diagnostic species of the floristical and
ecological variants are mentioned.

Legend:

Bi - Bidentetea tripartiti R. Tx. et al. in R. TX. ex VON RocHOW 1951, CH — Charetea fragilis, LE —
Lemnetea, MA — Molinio-Arrhenatheretea R. TX. 1937 em. R. Tx. 1970, PM ~ Phragmito-
Magnocaricetea, PO — Potametea R. Tx. et PREISING 1942, O — Others.

Tab. 1:

Algae fil. (O) 14: 2b, Alisma plantago-aquatica (PM) 3: +, Batrachium cf. aquatile (PO) 11: +, B.
trichophylium (PO) 12: +, B. cf. trichophyllum (PO) 6: +, Ceratophyllum submersum (LE) 8: +,
Glyceria fluitans (PM) 6. +, Lythrum salicaria (PM) 13: r, Phragmites australis (PM) 7: T,
Potamogeton pusillus (PO) 3: +, Salix fragilis (O) 14: r, Schoenoplectus lacustris (PMy 11: 1, Typha
angustifolia (PM) 9: r, T. latifolia (PM) 16: +, Utricularia vulgaris agg. (LE) 3: +.

Tab. 2:

Phragmites australis (PM) 6: +, Potamogeton nodosus (PO) 8: +, Solanum dulcamara (O) 6. +.

Tab. 3:

Bidens frondosus (Bl) 4: +, Echinochloa crus-galli (O) 8: 1, Potamogeton pusillus agg. (PO) 4. +,
Rumex maritimus (PM) 5: +, Salix purpurea (O) 8: 1, Typha angustifolia (PM) 4: 1.

Tab. 4: :

Batrachium aquatile (PO) 3: 1, Epilobium hirsutum (PM) 1: +, Persicaria hydropiper f. submersa (Bl)
3. +, P. lapathifolia (Bl) 51, Sparganium erectum (PM) 4: +,

Tab. 5:

Algae fil. (O) 13. A, Ceratophyllum demersum (LE) 3: +, Echinochloa cruss-galli (O) 17: +,
Equisetum fluviatile (PM) 16: +, Glyceria maxima (PM) 16: +, Gratiola officinalis (MA) 12: +, Leersia
oryzoides (PM) 16: +, Lycopus europaeus (PM) 8: +, Persicaria amphibia (O) 14: +, P. lapathifolia
(B 18: 1, Plantago major (O) 13: +, Potamogeton crispus (PO) 10: A, Rorippa palustris (MA) 17: +,
R. sylvestris (MA) 15: r, Sium latifolium (PM) 7: +, Trapa natans (PO) 17: +, Typha angustifolia (PM)
17- +, T. latifolia (PM) 9: +, Veronica anagallis-aquatica (PM) 12: 1.

Appendix 2: Localities of relevés

Note: for the published data, only the country, orographical unit, locality and the cited paper where
the relevé was published are presented. For other relevés, the header data are listed in the following
order:

country (SK — Slovakia, HU — Hungary); orographical unit (Cerova vrchovina Mts. — CV, Ipelska
Kotlina basin — IK, Ipelska pahorkatina Mts. — IP, Krupinska planina Mts. — KP, Lucenska koltina
pasin — LK, O — Ostrézky Mts., Revucka vrchovina Mts. — RV); town or village; locality and habitat;
altitude (m); relevé area (mz); total cover (%); depth of water level (cm), flow classes (S — stagnant,
LF — low flow < 30 cm.s™', MF — medium flow 30-70 cm.s~', HF — high flow > 70 cm.s™"); sediment
classes (R — rock, A — artificial material, S — sand or gravel, F — fine inorganic material, O — detritus
and other organic material, ? — indeterminate); date; author(s) of relevé (PB — PavoL BaLAz, AC —
ALZBETA CVACHOVA, RH — RICHARD HRIVNAK, HO — HELENA OTAHELOVA, MV — MILAN VALACHOVIC);
field number.

Tab. 1

1. SK; LK; Zelené village; fishpond; OTAHELOVA et al. (1997: Fig. 3b).

2. SK: LK: Lugenec, town; pool in park; 185; 25: 100; 100-150; S; A& R&F; 1.9.1999; RH; 773.

3. SK: LK Poltar town; terrain depression in the alluvium of Poltarica brook near railway; 230; 25;
100; 30-50; S; F; 22.7.1999; RH; 686.

4. SK; LK: Zelené village, NW; S margin of the gravel ditch; 225, 18; 100; 20-50; S; S & F;
21.8.1996; RH; -.

5. SK: LK: Velka nad Ipfom village, E; gravel ditch; 165; 10; 80; 5-80; S; S; 11.8.1997; RH; 172.

6. SK; KP; Cerovo village; fishpond Maly Sias: 420; 25; 85, 100-130; S; F, 12.8.1999; RH; 746.

7. SK: LK: Podre&any village; abandoned sludge pit of water from magnesite mines, central part;
212; 25: 70; 100-200; S; F; 3.8.1999; RH; 705.

8. HU: -; Ludanyhalaszi village, N; river oxbow near railway bridge; HRIVNAK et al. (2001: tab. 1, rel.
15).
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9. SK; KP; Cerovo village; fishpond Velky Sia§; 420; 25; 100; 150-250; S; F; 12.8.1999; RH; 748.
10. SK; KP; Cerovo village; fishpond "Pri badiuckej ceste”; 414; 25; 80; 200-300; S; F; 12.8.1999;
RH; 751a.

11. SK: KP; HruSov village, N; fishpond, NW margin; HRIVNAK (1999: Fig. 3).

12. HU; -; Hugyag village, NE; river oxbow near destroyed bridge; HRIVNAK et al. (2001: tab. 2, rel.
14).

13. SK; IK; ipelské Predmostie village; Nature reserve Ipel'ské hony, central part; 130; 20; 70; 22—
35; 8; F & 0; 29.5.1997; AC & RH; 32.

14. SK; KP; Horné Breziny village; water reservoir Dobra Niva, litoral; 360; 6; 80; 5-35; S; F:
12.8.1999; RH; 736.

15. SK; LK; Kalinovo village, Briezky settlement, N; fishpond; 230; 11, 5 90; 100-200; S; F;
27.8.1999; RH; 765.

16. SK; LK; Velka nad Ipfom village, E; gravel ditch; 165; 20; 65; 30-80; S; S; 10.9.1999; RH; 810.
17. SK: CV; Savol village; Sucha brook, near road bridge; 181: 4,5; 70: SF; F; 15.8.1996; RH; -.
Tab. 2

1. SK; RV; Ruzina, NW; canal below the water reservoir; 235; 16; 90; 100-150; LF; A; 17.8.1997;
RH; 187.

2. SK; RV; Ruzina, NW; canal below the water reservoir; 235; 25; 100: 100-150; LF: A; 17.8.1997;
RH; 188.

3. SK; IK; Tedmak village; Velké jazierko pool, W margin; OTAHELOVA et al. (1998: Fig. 3d).

4. SK; LK; Rapovce village, NW,; gravel ditch on the right bank of Ipel river; 167; 40; 100; 30-80; S;
S; 20.5.1997; RH; 17.

5. SK; LK; Rapovce village, NW; gravel ditch on the right bank of Ipel river; 167; 24; 100; 10-105; S;
S; 20.5.1997; RH; 18.

6. SK; LK; Lu¢enec town, Havaska; Slatinka brook near road bridge; 175; 22; 100; 30-45; LF; F;
7.7.1998; RH; 345.

7. SK; LK; Kalinovo village; Ipel river near road bridge; 203; 15; 90; 30-60; MF; S & F; 8.6.1998;
RH; 295.

8. SK; LK; Lu€enec town; Tuharsky potok brook near marked-place; 181; 14; 100; 1-30; SF; F & O;
23.8.1997 MF; RH; 194.

9. SK; LK; Hali¢ village; pool at the park near castle; 240; 12; 100; 60~ 80 S; F; 6.9.1997; RH 208.
Tab. 3

1. SK; LK; LuCenec town, Mala Ves; Krivansky potok brook; 180; 30; 70; 25-45; HF; -; 7.7.1998;
RH; 349.

2. SK; LK: Mikusovce village; Krivansky potok brook; 174; 25; 95; 40-65; MF; -; 5.8.1998; RH; 441.
3. 8K; LK; Bolkovce village, SW; river oxbow; HRIVNAK (1998: tab. 1, rel. 6).

4. SK; LK; Velké Dravce village; canal beilow the water reservoir; 192; 9; 95; 2-7; LF; O; 14.8.1997;
RH; 179.

5. SK; IK; TeSmak village; Velké jazierko pool. W margin; 126; 12; 90; 10-20; S; O; 25.6.1997; AC,
RH, HO; 109.

6. SK; IK; Tesmak village; Velké jazierko pool, W margin; 126; 25; 95; 15-25; S; S & O; 25.6.1997;
AC, RH, HO; 110. '

7. SK; LK; Gregorova Vieska village, SE; clay ditch; 206; 25; 95; 130-200; S; F;

8. SK; LK; Nitra nad Iplom, gravel ditch on the right bank of ipel river; HRIVNAK et al. (2001: 15).

9. 8K; RV; Divin village, SE; NW margin of water reservoir Ruzina; 252; 25; 100; 40-100; S; O & S;
1.9.1998; RH; 491.

Tab. 4

1. SK; LK; Velka nad Iptom village; canal in the aliuvium of Ipel river; 164; 20; 100 40-100; SF; 7,
10.9.1999; RH; 807.

2. SK; LK; Kalinovo village; water-course of Ipel river near road bridge; 203; 18; 70; 10-25; MF; S;
17.9.1999; RH; 810a.

3. SK; LK; Kalinovo village, S; water-course of Ipel river, near agricultural co-operative; 198; 24, 60;
60-70; SF; F; 10.8.2000; RH, MV; 941.

4. SK; LK; Lu¢enec town; Tuharsky potok brook, near Billa supermarket; 180; 20; 100; 15-40; SF; F
& O; 7.7.1998; RH; 342. Note: Stand of Potametum nodosi was destroyed at the end of summer.
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5. SK: LK; LuCenec town; Tuharsky potok brook, near market; 181; 30; 80; 5-15; SF & MF; A & 0,
15.7.2000; RH; 937.

6. SK: LK; Lucenec town, Tuharsky potok, near park; 182; 30; 5-25; SF; S & F; 7.7.1998; RH; 341.
7. SK; LK: Lugenec town; Tuharsky potok, near park; 182; 20; 1-5; MF; S; 18.7.1998; RH; 379.
Tab.5 .

1. SK: LK; Bolkovce village, N: river oxbow in the inundation area in the left side of Ipef river; 181,
14: 100; 20-50; S; S & F; 2.5.2000; AC, RH; 819.

2. SK: LK; Mala Dalovce settlement; canal in the alluvium of Ipel river, near. the confluence of
Maskova stream and Ipel river; 163; 24; 80; 5-20; S; F; 26.5.1999; RH; 550.

3. SK: LK; Bolkovce village, SE; river oxbow: HRIVNAK (1998b: tab. 1, rel. 7).

4 SK: LK; Bolkovce village, NE; river oxbow in the inundation area in the left side of Ipel river,
HRIVNAK (1998b: tab. 1, rel. 8).

5. SK: LK; Botkovce village, NE: river oxbow in the inundation area in the left side of Ipel river;
HRIVNAK (1998b: tab. 1, rel. 9).

6. SK: IK; Tedmak village; the ditch near »sand-dune”: 126; 6: 95; 30-80; S; S; 25.6.1997; AC, RH,
HO; 114.

7. SK: IK; Te$mak village; the ditch near "sand-dune”; 126; 8; 95; 40-60; S; S; 25.6.1997; AC, RH,
HO; 117.

8. SK: LK: Bolkovce village, SW; seepage canal: HRIVNAK (1998b: tab. 1, rel. 10).

g. SK; LK; Bolkovce village, SW; seepage canal; HRIVNAK (1998b: tab. 1, rel. 11).

10. SK; LK; Kalinovo village; Ipel river near road bridge; 203; 24; 100; 0-10; SF: F; 8.6.1998; RH;
296.

11. SK: LK; Rapovce village; terrain depression near railway; 168;.40; 95: 30—-40; S; F; 20.5.1997;
RH; 16.

12. SK: LK; Bolkovce village; marsh on the NNW margin of village; HRIVNAK (1998b: tab. 1, rel. 12).
13. SK: LK; Bolkovce village; marsh on the NNW margin of village, terrain depression; 191; 10; 80;
2-15; S; F; 7.5.1999; RH; 519.

14. SK; IK; Ipelské Predmostie village; canal in the part of "Ryzoviskd™; 127; 16,5 100; 1-8; S; F &
0: 25.6.1997; AC, RH; 127. .

15. SK: LK; Malé Dalovce settlement; canal in the alluvium of Ipel river, near the confluence of
Magkova stream and Ipef river; 163; 20; 80; 5-15: S; F; 26.5.1999; RH; 549.

16. SK; O: Abelova village, E; fishpond; CVACHOVA & HRIVNAK (2001: tab. 1, rel. 16).

17. SK; LK; Zelené village; fishpond; 222 9:90; 10-25; S; F & O; 11.7.1997; AC, RH; 158.
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