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Abstract

In the flood-plain of the Hungarian Upper-Tisza stretch, at the junction of the Tisza and
Bodrog, the composition of vegetation cover of Bodrogzug, formed in the Tokaj-region differs
significantly from that found in other locations of the Tisza flood-plain. This can be attributed in
the first place to the mountain effect, and to the diversity of soil and hydroecological conditions.
The southern region of the flood-plain converted into a nature conservation area is under environ-
mental stress effect of damming. As a consequence large areas became occupied by Scirpo-Phragmi-
tetum at the expense of other cenoses. In the middle and lower stretches due to mineralogen and
biogen filling up the river-beds of dead-arms have been occupied by Sparganio-Sagittarietum,
Rorippo-Oenanthetum, at places by Glycerietum maximae replacing hydatophyton associations.
Propagation of Caricetum gracilis subassociation units was observed as well.

In degraded moist habitats mud vegetation of Eleocharito-Schoenoplectetum supini could be
found.

In the middle and upper regions of Bodrogzug vast marshy green field developed. At another
places of higher moisture content Carici melanostachyae— Alopecuretum pratensis, on higher reliefs
Lythro virgatae-Alopecuretum played a subordinate role as compared to other locations of the
Tisza flood-plain. In drier places Poo angustifoliae—Alopecuretum vegetation has been plough up.
In moist places used for intensive grazing Lolio—Potentilletum anserinae, at places Lolio-Alopecure-
tum pratensis pastures developed.

Introduction

From the point of view of its vegetation cover Bodrogzug is one of the most
valuable regions of the Tisza flood-plain. Due to its geographical position, under
the mountain effect (Sivon 1950, 1960) its mesoclimate is cooler, richer in precipitation.
However, the Tisza barrage damming significantly affected the habitat, in the first
place the hydroecological relations. The repeated inundations of the Tisza and Bodrog
and the Tisza flood-plain led to formation of stable dead-water patches in low reliefs.
On high-lying areas the indigenous vegetation survived, and at present, with the
establishment of the nature conservation area its preservation seems guaranteed.

. The studies of the region began with the phytocenological investigations of
UsvArost (1940). Synecological investigations have been carried out since 1960 with
shorter or longer intermissions (BoDROGKOZY 1962, 1982, 1985). This enabled a
comparative analysis of the effect of changing hydroecological conditions on meadow
associations. The results obtained were useful from nature conservancy point of
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view as well, contributing to establishing of Tokaj—Bodrogzug Nature Conservation
Area. ;

The introduction of nature conservancy regulations was essential, since in the
beginning of the 80s the water-supply management urged building of a storage lake
in this low-lying region. At present this plan has been ultimately rejected. The nature
conservancy status of the area enables continuous complex hydrobiological and
biogeocenological investigations, registration of seasonal dynamics changes and
analysis of existing interactions in these specific ecosystems formed at the border
of the Great Hungarian Plain and Central Highlands, and parallel to this a compara-
tive analysis of meadow associations found in other locations of the Tisza flood-plain,
as well as following the long-term changes, too.

Materials and Methods

In the framwork of the programme, parallel to the preparation of littoral, marsh and meadow
cenosis tables, registration of existing soil and hydroecological conditions, their changes in time,
as well as the prediction of future developments are of outmost importance. For this purpose, simi-
larly to investigations carried out in other locations, species components belonging to the most
wide-spread associations and smaller subassociation units found in this region were assigned to
hydroecological categories. In order to establish the differences in soil ecological relations as com-
pared to other flood-plain locations, soil analyses have been performed for several associations as
well. The interdependence of these factors has been emphasized by several authors (SIMON 1960,
WESTHOFF 1969).

Determination of moisture requirements of plant species and associations has been analysed
by ELLENBERG (1952), as a reflection of the Western-European, and in the first place Atlantic influence,
in the Hungarian relation the assignment corresponding to the continental effect and determination
of W-values has been performed by Z6éLyoMI et al. (1967). Sod presented F-values for several plant
species (1964-—1970).

The generally applied ELLENBERG system, as well as the assignment based on moisture require-
ments used in the Hungarian relation as suggested by So6 and Z6LyoM et al. needed further refine-
ment. Thus, within 10 hydroecological categories 30 subgroups could be distinguished (BODROGKOZY
1985). For easier and faster survey graphical presentation of the data was deemed suitable (See
Figs. 1—16). For simplification the names of different categories are given in abbreviated form.
The subgroups are indicated by numbers. In the figures subgroups 1 and 3 indicate the transition
to the preceeding or following category, while subgroup 2 marks the typical plant species in the
particular category.

The hydroecological charts of different cenoses can be drawn only after the hydroecological
curves of their species components are constructed. They are used for assignment to different sub-
groups. Since in the region studied no species living in extremely dry conditions were observed, the
10th category, i.e. steno xerophyta are not present. Among the smaller units within different asso-
ciations only those reflecting preceeding, present or predictable future relations of cenosis succession
have been analysed. .

The importance of hydrobiological investigations from the practical point of view has been
emphasized by SzarLay (1957).

Results and Discussion

Permanent dead-arms

In the first place of interest were the hydatophyta associations of the extended
dead-arms like Fekete-t6 and Nagy-t6, i.e.

Salvinio-Spirodeletum
Hpydrochari-Stratiotetum
Potamogetonetum lucentis
Nymphoidetum albo-luteae
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Trapetum natantis formed a mosaic complex with the above mentioned phytocenoses.
Here they are not analysed in details. Cenosystematical class1ﬁcatlon of marsh and
marshmeadow associations in Bodrogzug.

(Compiled on the basis of the So6-system)

CYPERO—PHRAGMITEA S06 68
PHRAGMITETEA Tx. et Prsc. 42
PHRAGMITETALIA W. KocH 26

Phragmition communis W. KOCH 26

Sparganio-Sagittarietum TX. 53
— — myriophylletosum spicatae
— — sparganietosum erecti (= typlcum)

Scirpo-Phragmitetum austro-orientale SO0 57
— — oenanthetosum aquaticae
— — phragmitetosum (= typicum)
— — caricetosum gracilis

Rorippo-Oenanthetum aquaticae (So6 27) LouM. 50 ;
— — oenanthetosum aquaticae
— — caricetosum gracilis

Glycerietum maximae HUeck 31
— — oenathetosum aquaticae
— — glycerietosum (=typicum)
— — caricetosum gracilis
NASTURTIO-GLYCERIETALIA BR.—-—_BL.25

Glycerio-Sparganion Br.—BI. et Siss. 42

Sparganio-Glycerietum fluitantis Br.—BL.25
—~ — glycerietosum fluitantis (= typlcum)
—_— agrostetosum stoIomferae :

ISOETO-NANOJUNCETEA BR.——BL.43 ,
NANOCYPERETALIA Kuika 35

Elatini-Lindernion S04 71

Eleocharito aczcularzs—Schoenoplectetum supini So0 et UBR. 48
— — myriophylletosum spicati
— — eleocharetosum acicularis
— — agrostetosum stoloniferae

BOLBOSCHOENETALIA So6 62
Bolboschoenion maritim_iv éontinentale So6 47

Polygono-Bolboschoenetum maritimi ' Boprk. 62

MAGNOCARICETALIA PigN. 53
Caricion gracilis NEUHAUSL. 57
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- Caricetum gracilis (GRABNER et HUECK 31) Tx. 37
— —- glycerietosum maximae
— — caricetosum gracilis (= typlcum)
— — agrostetosum stoloniferae
~ Caricetum acutiformis — ripariae (Soob 27/30)
— — (typicum)

MOLINIO-ARRHENATHEREA Sc6 68
MOLINIO-JUNCETEA Br.—Bl. 49
MOLINIETALIA W.KocH 26

Deschampsion caespitosae HORVATI(': 30
Agrostio—Typhoidetum Soé 71

Alopecurion pratensis Sob 71
Carici melanostachyae— Alopecuretum pratensis So6 71
— — caricetosum gracilis (= typicum)
— — agrostietosum stoloniferae
— — alopecuretosum pratensis
Lythro virgatae—Alopecuretum pratensis BODRK. 62
— — alopecuretosum pratensis
— — lythretosum virgatae (typicum) -
— — agropyretosum repentis
Poo angustifoliae—Alopecuretum pratensis'BODRK. 62
— — alopecuretosum pratensis
— — poétosum angustifoliae (= typicum)
. — — trifolietosum repenfis

ARRHENATHERETEA Br.—BL. 47
ARRHENATHERETALIA PavL. 28

Arrhenatherion elatioris BR.—BL.25 _ _
Pastinaco—Arrhenatheretum elatioris (KNAPP 54) Pass, 64

CHENOPODIO-SCLERANTHEA So6 71
BIDENTETEA TRIPARTITAE Br.—BL. et Tx. 43
BIDENTETALIA Br.—BIl. et Tx. 43

Bidention tripartitae NORDH. 50
Bidentetum tripartitae (KocH 26) LIBBER 32
PLANTAGINETEA MAJORIS Tx. et PRsG. 50
PLANTAGINETALIA Tx. (47) 50

Agropyro-Rumicion crispi NORDH. 40 :

Lolio-Potentilletum anserinae KNAPP 46.
— — potentilletosum anserinae 3
— — lolietosum perennis (= typicum)

Lolio-Alopecuretum pratensis BODRK. 62.

Detailed analysis of the essential associations of the Bodrogzug flood-plain.
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Sparganio-Sagittarietum Tx. 53

As a consequence of mineralogen and biogen filling up the littoral vegetation
of older dead-arms penetrated deeply in the river-bed. At places it was restricted
to wider or narrower river-side strips of the dead-arms. Under the effect of damming
at Tiszalok mainly in the southern part of Bodrogzug they occupied the regions
covered with helophyta as well. Otherwise the composition of the association is very
similar to that of hydatohelophyta in other locations of the Tisza flood-plain UsvARoSsI
(1940), Heny (1960), BoprOGKOZY (1965, 1976, 1982), TIMAR (1950), TiMAR and
BoDRrROGKOZY (1959).

At the same time upon comparison with the descriptions of the association
found in other parts of Europe (WESTHOFF et al. 1969) it could be seen that a number
of similarity markers existed.

The stands were located in the strip of the littoral zone adjasent to water, often
forming mosaic complexes with Lemno-Potamogetonetea cenosis. At places a tran-
sition between them was observed. Subassociation units:

Sp.—Sa. myriophylletosum spicati

At places of increased filling up transitional cenoses developed. Their differen-
tial species are: Myriophyllum spicatum, Ceratophyllum demersum, C. submersum,
Utricularia vulgaris, at places Stratiotes aloides. In some drying out river-bed stret-
ches of the dead-arms, having, however, fresh soil even in the autumn, propagation
of Myriophyllum spicatum forma terrestris was observed.

Soil ecology. The laboratory analysis of the soil segment of this association
probed in the autumn period showed that the lake and its surroundings had taken
on a marshy character. Namely, in spite of the prolonged oxydation process the
content of organic mater in the A4 level of the soil segment exceeded 7%. The total
content of salts was high, though even in the 4-level it did not reach the lower limit
for alkalinity of 0,1%.

Hydroecology. The covering quota of its species components was the highest
in the transitory subgroup of hydato-helophyton category (hhel), but the quota of
hydatophyta (hd3) was significant, too.

Sp.—Sa. sparganietosum erecti (= typicum)

The subassociation occupied the zona stretch adjacent to the bank. Its differen-
tial species originated from Phragmitetea elements, like Sagittaria sagittifolia, Oenan-
the aquatica, Butomus umbellatus.

Hydroecology. The two subassociation units can be clearly distinguished
from hydroecological point of view as well. Namely, in the latter beside the invari-
ably dominant hhel not hd3, but rather hhe3 representatives reached a significant
quota-value (Fig. 1).

. Scirpo-Phragmitetum austro orientale S00 64

Phragmitetalia is widely spread all over Europe. Several authors worked on its
cenosystematics (BoErR 1942, WESTHOFF et al. 1969). In the relation of Hungary the
work of So06 (1964—1980) provides an overview.

In the region studied it was found in the littoral zone of the dead-arms, at some
distance from the river-beds. A high variability of its stands’ appearance was obser-
ved, depending on the character of adjacent vegetation as well. It can be found often
in the immediate proximity of Sparganio-Sagittarietum described above, or forming
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a mosaic complex withit. It was not unfrequent that in-cases of drying out due to
filling up of dead-arms, or drainage, it formed complexes with Myriophyllo-Pota-
mogetonetum ot Nymphaeetum albo-luteae. From all this follows that several vanants
of Scirpo-Phragmitetum can be distinguished.

An indication for previously existing marsh habitat relatlons, is the fact that
occasionally even species like Ranunculus lingua, Carex vesicaria could be observed,
which are almost nonexistant in the southern region of the Tisza flood-plain. Wide-
spread essent1a1 variants: . . A

5 S_——Phr oenanthetosum aquaticae

Cenologlcal relations. So6 (1957) 3551gned it to- Oenanthetum aquattcae.
In the low-lying reeds Lemno-Potamea species, like Lemna minor,-Nytiphaea alba,
Stratiotes aloides were present, however, still the higher values of the covering quota:
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were reached by the representatives of Phragmitetea, such as the differential species
Oenanthe aquatica and Butomus umbellatus.

Hydroecology. The changes caused by lengthening of inundation periods
brought by damming of the barrage in the inner regions of the littoral zone are
reflected in the constructed chart. It is valid in the first place for the lower region of
Bodrogzug. Namely, here hydatophyta reached the total covering quota of 15%.
Here the representatives of hhe category outnumbered those belonging to the tran-
sitory hel subgroup. The typical helophyta did not find yet their essential conditions.

Sc.—Phr. phragmitetosum (= typicum)

Cenological relations. It formed the second biggest zona region. Under
the effect of damming, in the first place in the southern parts, the marsh-zone has
been occupied by reeds. Thus, beside Phragmites and Typha species Rorippa amphibia,
Carex gracilis were found in the lower grass level. Lately a drainage system has been
built up for fast outlet of flood waters, which led to disappearance of Lemno-Potamea
and Nymphaeion elements from the association. ’

Hydroecology. The changing hydrobiological conditions caused a significant
shift as compared to the variant described above. The total covering quota of species
components assigned to hidatohelophyton category (hhe2, 3) is surpassed signifi-
cantly by the transitory hel subgroup. :

Sc.—Phr. caricetosum gracilis

Cenological relations. This variant developed in the areas where the sedge
zone was only partially occupied by reeds. Beside Carex gracilis, Lathyrus palustris
and Mentha arvensis are its differential species.

Hydroecology. The transitory character of its stands from littoral vegetation
zone to marsh zone is reflected in the constructed chart. It can be seen that the co-
vering quota for the species decreased to the same extent as was the increase for
the hel species (Fig. 2).

Rorippo—Oenanthetum aquaticae (Soé 27 LOHM. 50

The association has been described first by So6 (1927), its final nomenclature
being published by LonMEYER (1950). Though not very wide-spread, still it has been
observed more often in the region studied as compared to other locations of the
Tisza flood-plain. In general it appeared at places where reeds were missing from
the littoral vegetation zone. Since its stands can tolerate without damages even pro-
longed inundations, some representatives of Lemno-Potamea could be found in
its cenoses; in the first place Myriophyllum spicatum, Hydrocharis morsus-ranae.
Its species composition is extremely poor. Character species are Oenanthe aquatica,
Rorippa amphibia. Subassociation units: :

.. R.-Oe. oenanthetosum aquaticae (= typicum)

Cenological relations. In its cenoses above the river-bed zone Lemno-
Potamea species can be considered as differential elements, beside them Oenanthe
aquatica, some Phragmitetea species like Schoenoplectus lacustris, Iris pseudacorus
are present; Eleocharis palustris belongs already to Molinio-Juncetea.

- Tts hydroecology can be characterized by the dominant role of hydato-helophyta
comprising the littoral zone. All the three subgroups (hhel, 2, 3) are represented in
its'species -coniponents. ' '
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Fig. 2. Hydroecology of subassociation units of Scirpo-Phragmitetum

R.-Oe. caricetosum gracilis

Its differential species are: Carex gracilis, Rorippa amphibia. The stands forming
this vegetatlon zone show transition towards the marsh zone.

Glycerzetum maximae HUeck 31

Its cenoses are wide-spread, and are frequently found in the vegetatlon of the
Tisza flood-plain. Thus, they are often observed in the region studied, and formed
the next stretch of the littoral zone. It often replaced reeds. It formed extended
stands mainly in the filled up river-beds of dead-arms. This is the explanation for
the significant variations in species composition of its cenoses. Three very characte-
ristic subassociations could be distinguished:

Gl. m. oenanthetosum aquaticae

Cenological relations. This is a relatively rare variant found in the upper
regions of Bodrogzug, where the duration of the inundation effect is shorter, and
it can be considered as a variant of Glycerietum pionir, which penetrates ‘the river-
beds of dead-arms. It often gets into contact with Sparganio-Sagittarietum cenoses.
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Phragmitetea elements are dominant in species composition. At places it formed
mosaic complexes with Scirpo-Phragmitetum.

Differential species: Oenanthe aquatica, Schoenoplectus lacustris, Sagittaria
sagittifolia.

From hydroecological point of view it can be characterized by transitory hydato-
helophyta (hdl) having covering quota above 10%. The highest quota is reached,
however, by species components belonging to hhe3 subgroup. For further details
see Table 3.

Gl. m. glycerietosum maximae (= typicum)

Cenological relations. This is the most wide-spread stand of the association,
with a number of species somewhat higher as compared to the variant described
above. Among species components beside Phragmitetea elements Caricion and
Molinio—Juncetea species were found as well. Due to their tolerance characteristics,
though their quota is still low, they succeeded in finding their essential conditions.
In places close to reed zone Phragmites australis showed a significant expansion.
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Hydroecology. Since the duration of inundation in early summer is shorter
as compared to the previous variant, the effect of moisture supply on the distribution
of species components is evident. This is reflected by the absence of hydatophyta.
Similarly, the representatives of hhel, 2 subgroup were missing, too. The highest
covering quota in the subassociation was observed for hhe3 subgroup and reached
50%. The high values observed for hel were caused by propagation of Phragmites
ausiralis. The species quota showed a steady decrease towards further hydroecolo-
gical categories; Lythrum salicaria, Veronica scutellata and Lycopus europaeus
belonged to hhgl (Fig. 3).

Gl. m. caricetosum gracilis

Cenological relations. This is the most extensively spreading variant in the
upper part of the region studied. This change brought by the last dry climatic period
was at the expense of the typical variant of the association. The expansion of Carex
variant have been going on for years.

Differential species are: Carex gracillis, Myosotis palustris, Juncus inflexus.

Hydroecology. The above conclusions are reflected in the chart constructed
for the subassociation. Because of the higher relief the species components total

~covering quota in the hhe3 group decreased significantly in comparison with its
typical association.. At the same time the quota of the transitory hel species of the
marsh-zone increased. The decreasing moisture supply led to the appearance of
hygro-mesophyta (hgml, 3), such as Mentha arvensis, Polygonum lapathifolium in
the stand.
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Comparative soil ecological characteristics of the association

The laboratory analisys of soil segments probed in early summer in the habitat
of different variants showed significant differences (Fig. 4).

In case of the typical variant the formation of the physical structure of the soil
was related to the changes in the hydrological state. The changes in the total content
of harmful salts expressed in percent here as well was an indication of the danger
of later soil alkalization; though here the alkalization did not reach yet the dangerous
limit of 0,10%. The diluting effect of the favourable water supply, protected the
vegetation from damages, and halophyta did not appear yet in the cenoses.

The soil segment probed in the habitat of Carex gracilis variant was different.
Binding relations were similar but the moisture content decreased, the salt content
reached 0,1% and increased with depth. The concentration of the saline solution was,
however, still low and could not ensure at present the appearance of less competitive
halophyton elements, due to the competition effect of glycophytons.

Sparganio — Glycerietum fluitantis BR.—BL. 25

This association is found when moving away from the littoral zone of the dead-
arms and is not too frequent. Depending on the relief here as well significant diffe-
rences were observed. Usually Phragmitetea elements, which could survive the dry
summer periods, prevailed. In these cenoses everywhere a dominant role was played
by Glyceria fluitans. The propagation of Glyceria maxima indicated the effect of the
association bearing similar name. The same is valid for the propagation of Oenanthe
aquatica observed at places. They all belonged to Phragmitetea elements. Two sub-
association units could be distinguished:

Sp.-G. f. glycerietosum fluitantis (= typicum)

Cenological relations. As far as the species composition of its cenoses is
concerned, as a consequence of increasing dryness they replaced Sparganio-Sagitta-
rietum. Relict species like Oenanthe aquatica, Butomus umbellatus and Alisma plantago-
aquatica could be considered as differential ones.

Hydroecology. The total covering quota of the relict species of the littoral
zone contributed to the percentage value of hydato-helophyta. The species belonging
to the three subgroups (hhel, 2, 3) of the category taken together reached 30%. The
representatives belonging to the transitory subgroup (he3) of the marsh zone had
a remarkably high quota-value. However, none of the species components of its
cenoses could be found in the drying marsh zone. Its cenoses were extremely poor in
number of species.

Soil ecology. In order to detect the changes ocurring in the soil composition
and moisture content during the vegetation period, soil segment has been probed in
the autumn aspect. In the analysis of changes in moisture content, in the first place
data expressed as volume weights provided reliable estimations. According to the
data the vegetation cover utilized the moisture content of the soil up to depth of
30 cm. The binding relations, organic mater and salt content were similar to those
observed for the previous association. :

Sp.-G. f. agrostetosum stoloniferae

Cenological relations. The number of species components representing
Phragmitetea decreased. Elements belonging to Molinietea and Agropyro-Rumicion
came into prominence. The habitat relations manifested in the first place in a higher-
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lying relief as compared to the previous variant were suitable for the propagation of
Agrostis stolonifera and appearance of Lythrum virgatum, Mentha arvensis and even
Stellaria graminea in the cenoses.

Hydroecology. It was characterized by the decrease in covering quota of
the species components of both littoral and marsh zones and by increase of the values
for drying marsh zone (hel, 3). At the same time single representatives of hgm and
even m categories could be found.

Eleocharito acicularis — Schoenoplectetum supini S00 et UBR. 48

It developed on the devastated patches of the filled up dead-arms of Bodrogzug,
forming a wider or narrower mud vegetation zone. It had a wide range of possible
occurrence from river-beds drying out in summer up to drying out marsh zone.
Some of the representatives of its phytocenoses were relict species belonging to
cenoses existing before the devastation, e.g. Phragmition—Phragmitetea elements.
In the vegetation of diversified composition several subassociation uvnits could be
distinguished. Three of them are analysed in details:

E. a.-Sch. s. myriophylletosum spicati

Cenological relations. This mud vegetation variant penetrated in the deepest
parts of the dead-arms river-beds, where Lemno-Potamea, Phragmitetea and Nano-
cyperion elements formed mosaic complexes. The differential species Myriophyllum
spicatum (20%) and Eleocharis acicularis (30%) had a dominant role.

Hydroecology. Although it reached the highest covering quota in the transi-
tory drying marsh zones (hhel), the total coveting quota of hydatophyta (hdl, 3)
was significant as well (30%). Among the latter Myriophyllum spicatum f. terrestris
and Trapa natans f. terrestris were present. Oenanthe aquatica and Alisma plantago-
aquatica were found among hydato-helophyta; helophyta were represented by
Lymosella aquatica, Galium palustre. Among the representatives of mud vegetation

. the leading role belonged to Eleocharis acicularis from the hhgl subgroup (Fig. 5).

E. a.-Sch. 5. eleocharietosum acicularis (= typicum)

Cenological relations. In comparison to the mud vegetation variant de-
scribed above this variant is found in the devastated areas of the zone proximal to
dead-arms banks and showed a significant species composition diversity. The diffe-
rential species were: Veronica beccabunga, Gnaphalium uliginosum. The covering
quota of its characteristic species increased and Lemno-Potamea and Nymphaeion
elements were missing.

Hydroecology. Here the transitory helo-hygrophyta (hhgl) reached the
highest total covering quota in the typical cenoses but there was a significant presen-
ce of helophyta (hel) as well.

E. a.-Sch. s. agrostetosum stoloniferae

Cenological relations. The initiation of succession towards marsh meadows
is observed in the bank-side stretch of the mud vegetation zone and on the devastated
patches of flat marsh meadows. The environmental hydrological conditions prevailing
here are already favourable for the appearance of some Molinio—Juncete elements
as well. ' '

Its differential species are Agrostis stolonifera, Juncus compressus and
Gratiola officinalis.
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Fig. 5. Hydroecology of subassociation units of Eleacharito-Schoenoplectetum. Soil segment of My-
riophyllum subassociation in spring

Hydroecology. As a consequence of reduced water supply the covering
quota of its species components in respect of both species number and covering
quota was distributed within hydato-helophyton category (hhgl and hhg3), mainly
through propagation of Agrostis stolonifera, Veronica beccabunga, Rorippa armoracioi-
des. Within the hygrophyton category (hgl, 2, 3) propagation of Polygonum hydro-
piper, P. mite and Ranunculus repens.

Polygono-Bolboschoenetum maritimi BODRK. 62

It appeared partly in the dead-arm and partly in the flat marsh zones, when the
content of harmful salts in the soil 4-level exceeded 0,1%. Both from soil ecological
and hydroecological point of view nearly identical results were obtained in the
regions of Bodrogzug and Alpir. The detailed analysis of this association and its
smaller units is presented by BoproGKGZY (1962).
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Caricetum gracilis (GRABER et HUECK 31) Tx. 37

Some authors assign it to the Caricetum acuto-vesicariae W. KocH 26 cenosyste-
matical category. It is extremely wide-spread in damp habitats of the Tisza flood-
plain. This can be explained by the fact that in the flood-plain conditions it can
tolerate better than other sedge cenoses the mud and mud-meadow soils poor in
nutrients. Since in Bodrogzug, and in the first place in its upper areas drying out of
sedge habitats occurred, they were replaced by Caricetum acutiformis cenoses. Thus,
several variants resambling reeds could be distinguished. Other sedge cenoses could
be traced up to Glycerietum zone.

Although a number of species components belonging to Phragmitetea was found
in its cenoses, here as well many Molinio—Juncetea elements occurred, such as
Eleocharis palustris, Lathyrus palustris, Leucanthemum serotinum. In the analysis
of their distribution a number of subassociations and variants could be distinguished.
In what follows three of them are discussed in details:

C. gr. glycerietosum maximae

Cenological relations. Its cenoses were in contact with Glycerietum maximae.
Phragmitetea elements such as Iris pseudacorus, Stachys palustris, Glyceria maxima
dominated and could be considered as differential species.

Hydroecology. Beside helophyta (hel) a significant quota of littoral zone
representatives (hhe3) was observed. The quota of some drying marsh components
(bhgl) such as Lathyrus palustris, Lythrum salicaria due to the1r broad tolerance
range exceeded 10%.

C. gr. caricetosum gracilis (= typicurn)

Cenological relations. In the region studied it formed extended stands,
in the first place in the vicinity of Nagynadas-té. If compared with the composition
of the variant described above, the presence of species components indicating more
arid conditions can be noted. Thus, beside Molinio—Juncetea, appear Molinietalia,
Molinio-Arrhenatheretea species, such as Mentha arvensis, Trifolium hybridum,
Symphytum officinale ssp. uliginosum.

Hydroecology. Among the variants described, here the species components
reached the highest helophyton (hel) total covering quota, but within different
categories they could be traced up to hygro- mesophyta. Polygonum amphzbzum f.
terrestris appeared as a hgml component (Flg 6).

C. g. agrostetosum stoloniferae

Among the variants distinguished within the association, it occupied the highest:
lying relief, thus the water supply is decreased. Although the species. components of
the above two variants-having a broad range of tolerance were present in these
cenoses as well, new components were present, too, and could be considered. as
differential species. These were partly Molinio—Arrhenatherea representatives, such
as Trifolium hybridum, and partly Plantaginetea elements like Inula britannica. The
latter together with Cirsium arvense, belonging to Chenopodlo-Scleranthea indicated
the beginning of weed overgrowth.

Hydroecology. From the constructed chart it can be seen that the total cover-
ing quota of the marsh species components further decreased and was only 40%.
At the same time increased the expansion of helohygrophyta (hhgl, 3) and they
could be traced on the chart up to mesophyta, - :
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Fig. 6. Hydroecology of Caricetum gracilis subassociation; typicum soil segment in spring aspect.

As far as the number of species in different categories of the association is con-
cerned, it was found that in this zone as well the number of species is extremely low.
This can be explained in the first place by the fact that few species are able to tolerate
the harmful effect of repeated floods.

In the Bodrogzug flood-plains dominated vast marsh-meadows. In their species
composition prevailed components Kighly tolerant to the environmental stress effect
of frequent floods. This negative effect, i.e. longer or shorter periods of inundation
by stagnant water, has been compensated at places by favourable soil ecological
conditions. Namely, before the construction of protective dams, in some areas of the
flood-plain marshes dominated. Thus, marsh-meadows having vegetation richer
than expected or than that found in other locations of the Tisza flood-plain were
preserved there till to-day.

From cenosystematical point of view marsh-meadows of similar character have
been introduced in the literature under the name Alopecuretum pratensis (REGEL 25)
STETTEN 31 association (BALATOVA—TULACKOVA 1974, JEANPLONG 1960). However,
in the Tisza flood-plain and adjoining tide lands Alopecuretum pratensis hungaricum
(S06 1952) due to differences observed both in species composition, as well as in
habitat and hydroecological characteristics could be devided in several associations
and subunits (BOoDROGKOZY 1962). These cenoses could be clearly distinguished in
the Bodrogzug region, too:
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Carici melanostachyae— Alopecuretum pratensis BODRK. 62

Due to specific habitat relations this is the most extended marsh-meadow in the
region studied. Its cenoses varied in a broad range in the course of meadow formation.

This is proven by the existance of a number of subassociation units.

Fig. 7. Hydroecology of Carici-Alopecuretum subassociation; soil segment of Veronica scutellata
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C. m.—A. p. caricetosum gracilis (= typicum)

Carici-Alopecuretum pratensis-
C.- Ap. cgrostietosum stoloniferae
—— — C-Ap. caricetosUm gracilis

Cenological relations. This variant showed a transition from Caricetum
gracilis. Differential species are: Carex gracilis ssp. intermedia, Stachys palustris,
Ranunculus flammula, Filipendula ulmaria, Cnidium dubium, Veronica scutellata.
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Beside Caricion gracilis elements, representatives of Phragmiteta, Molinio—
Juncetea were present. The occasional occurrence of Gentiana pneumonanthe, Serra-
tula tinctoria, Cnidium dubium among the species components was an indication of
marsh origin.

Hydroecology. Three categories could be distinguished in this sedge-marsh-
meadow: the dominant role was divided among the subgroups of the helo-hygrophy-
ton category. The components belonging to hhgl played the leading role. The total
species number was as well the highest in this group. For further details see Fig. 7.

Soil ecology. In order to elucidate the soil relations within the variant, seg-
ments of the most important facies were probed. For the lowest-lying reliefs in case
of Eleocharis palustris—Iris pseudacorus facies in spring aspect due to increased
evaporation soil moisture expressed as volume weight decreased significantly, the
content of organic matter was high and that of salts—negligible. In case of Serratula
facies organic mater content reached 6%, which is an indication of marsh origin.
For Gentiana pneumonanthe facies (along Fiizes-t6) the moisture content decreased
as compared to the facies described above, the soil was hummus, however, the salt
content exceeded 0,1%. The salt content, however, did not evoke the appearance of
halophyton elements in the cenoses. The occurrence of Salix cinerea was an indica-
tion of marsh origin as well (Fig. 8.9).
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C. m.—A. p. agrostetosum stoloniferae

Cenological relations. Its cenoses are often hardly distinguishable from
those of the variant described above. However, in most cases the species components
composition is a good basis for distintion. Its cenoses developed mostly on the
highest-lying reliefs. The Phragmitetea representatives dropped out.' Differential
species are: Scufellaria galericulata, Thalictrum lucidum, Ranunculus auricomus, ssp.
binatus. In general presence of Molinio—Arrhenatherea, Molinietalia, Calistegion
elements was typical.

Hydroecology. On the constructed chart two maxima were observed: one at
the transitory variant hhg3 within helohygrophyton category, the other — at the
variant hgml of drying marsh-meadows. C S

Soil ecology. The results of the soil segment tests showed that the oxydation
of the originally marsh soil was higher than in the. previous variant and reached
3—49. The salt content is still not significant. As far as the physical characteristics
are concerned, it is less hard, which might be favourable fromi the point of view of
eventual effect of dead-water content. The moisture content of the typical variant
decreased significantly (Fig. 10). ' S P
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Fig. 10. Soil segment of Agrostis stolonifera subassociation

C. m.—A. p. agropyretosum repentis

Cenological relations. In the vicinity of settlements at ferry crossing points
marsh-meadows dried up faster after floods. Thus, after mowing the stands their
second yield have been utilized through grazing. Undér this zoogen effect formation
of marsh-meadow pastures began. ) o

Differential species: Carex hirta, Polygonum mite, P. amphibium . terrestris,
Agropyron repens. .

In general, beside Molinio—Arrhenatherea, Agropyro—Rumicion and even
Festuco—Bromea elements were of importance. Among the latter Ranunculus poly-
anthemos, Filipendula vulgaris, Poa compressa ssp. langiana, Carex praecox should
be emphasized. .

Hydroecology. The total covering quota of the representatives of helo-
hygrophyton and hygrophyton categories was of subordinate importance as compared
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to that of hygro-mesophyta. The total species number was as well the highest in
hgm] subgroup. The distribution of species components could be traced up to meso-
xerophyta.

Lythro vitgatae— Alopecuretum pratensis BODRK. 62

In Bodrogzug region it is found less frequently than in the southern Tisza flood-
plain. This is due in the first place to the effect of damming at the Tiszalk hydro-
electric power station. The flood-plain mixed flowery marsh-meadows changed into
Carici-Alopecuretum. Some of its cenoses were driven back to the protective dams
along the Tisza and Bodrog.

Characteristic species: Thalictrum flavum, Lythrum virgatum, Lychnis flos
-cuculi, Galium rubioides, Senecio erraticus ssp. barbereifolius. Subassociation units:

L. v.—A. p. alopecuretosum pratensis (= typicum)

Cenological relations. It showed a transition towards the association
described above. Beside Molinio—Juncetea and Molinietalia elements, the domi-
nance of Alopecurion was significant, too.

Differential species: Lathyrus palustris, Gratiola officinalis, Leucanthemum
serotinum, Veronica serpyliifolia. T

Hydroecology. At places, where its cenoses came close to the littoral zone of
dead-arms, beside the significant total covering quota of helo-hygrophyta and hygro-
phyta (hhg3, hg2), here as well a high quota of species components characteristic
for drying out marsh-meadows (hgml) was observed. They can be followed up to
meso-xerophyton category on the constructed chart. Some of them still could not,
while others already could tolerate the habitat moisture conditions:

Soil ecology. Soil segments probed in two early autumn aspects were analysed.
In the root zone of damp habitats of Cridium dubium facies soil moisture of 2,5 I/dm?
was detected. In the course of oxydation process taking place in the original marsh
soil at present 5% organic matter content was measured. The content of harmful
sodium salts due to their upward flux reached 0,10% (Fig. 11; 12).

L.v.-A. p. agropyretosum repentis

Cenological relations. This variant showing signs of weed overgrowth was
found as well in the vicinity of settlements at river crossing points. It was under the
continuous joint effect of more arid habitat and increased zoogen effect due to gra-
zing Differential species: Agropyron repens Rorippa sylvestris, Calamagrostis
epigeios, Carex praecox.

In comparison to the previous variant beside Alopecurion, Molinio—Arrhena-
therea, the representatives of Agropyro—Rumicion, Chenopodio—Scleranthea and
Festuco-——Brometea found their essential conditions. :

Hydroecology. In comparison to the variant described above, it was found
that the decrease in the quota of hhg and hg species components was of the same
extent as the increase in the quota of hygro-mesophyta, mesophyta and meso-
xerophyta.

Poo angustifoliae—Alopecuretum pratensis BODRK. 62

. It occurs at Bodrogzug, similarly to other marsh-meadows along the Tisza, at
comparatively higher-lying reliefs. Uneven relief provided different life conditions,
due to which within the association a number of variants could be distinguished.
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Fig. 11. Hydroecology of Lythro virgatae— Alopecuretum; typicum soil segment in autumn

Characteristic species: "Poa trivialis, Poa angustifolia, Stenactis annua,
Rorippa austriaca. Subassociation units:

P. a—A. p. trifolietosum repentis

Cenological relations. Present were representatives of Molinio-Juncetea,
such as Lathyrus pratensis, L. palusrtis, Tanacetum serotinum. Molonietalia elements
were frequent as well, such as Filipendula ulmaria, Valeriana officinalis, which is an
indication of marsh origin. Thalictrum lucidum. The facies forming Ranunculus repens
belonging to Molinio—Arrhenaterea, Agrostis stolonifera, Vicia cracca..

Hydroecology. In comparison to the prev10us variant here hygrophyta pro-
pagation occurred at the expence of hhg species, this is valid for the total species
number as well. Nearly equal total covering quota was reached by the drying out
marsh-meadow components (hgm1), at reduced species number.
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Fig. 12. Sail segmeht of typicum Cridium dubium facies

P. a—A. p. alopecuretosum pratensis

Cenological relations. .Its cenoses were found at flood-plain locations
characterized by lower moisture content, where beside Alopecurus pratensis, Festuca
rubra, Mentha arvensis, Aristolochia clematilis, Galium rubioides were found. The
extension of this marsh-meadow variant nowadays is significantly reduced, since
due to increased grazing it underwent transition into different association.

Hydroecology. As compared to the variant described above in this subassocia-
tion hhg representatives entirely and overwhelming majority of hygrophyta were
forced out, while the quota of hygromesophyta (hgml) exceeded 40%, and that of
the m1, 3 and mx2 representatives were above 5% (Fig. 13).

P. a.—A. p. poétosum angustifoliae (= typicum)

Cenological relations. This association, similarly to other locations along
the Tisza, is found in the highest-lying reliefs of the marsh-meadows. Since here
drying occurs in shorter time after floods, in its cenoses Chenopodio-Scleranthea,
Festuco—Bromea, even Festucion pseudovinae species propagation occurred. Among
them the leading role is played beside Alopecurus pratensis, characterized by broad
adaptation ability, by Poa angustifolia as well.

Hydroecology. In the species composition the decrease of marsh-meadow
species was of the same extent as the increase in the mesophyta (m2, 3) and even
more in meso-xerophyta-(mx1, 2) total covering quota. The quota of dominant
representatives of the drying out marsh-meadows: hardly changed in comparison
to the previous typical variant. In its cenoses, however, were found species characte-
rized by such a tolerance in respect of moisture content and competitiveness that they
can be-considered drought-resistant (axl, 3), e.g. Festuca pseudovina and Carex
praecox. '

Associations developing as a consequence- of intensive grazing in-the studied
region: .
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Fig. 13. Hydroecology of Poo-Alopecuretum

Lolio-Potentilletum anserinae KNAPP 48

In the Bodrogzug flood-plain in the vicinity of settlements marsh-meadow pas-
tures have been marked for grazing. ‘Under the intensive zoogen effect secondary
cenoses developed depending on the relief relations. This association ‘developed in
places of higher moisture content. Two variants were analysed: : ’

L.—P. a. potentillettosum anserinae (= typicum) -

Cenological relations. Drying out marsh-meadow species dominated, such
as treading tolerant Potentilla anserina., Agrostis stolonifera, Potentilla reptans, Poa
annua. The species components belonged mainly to Agropyro-Rumicion, Plantagi-
netea, which were Molinio—Arrhenatherea elements. )

Hydroecology. The highest covering quota was reached by helo-hygrophyta
(hg2, 3). Beside the above mentioned species Rorippa sylvestris, Potentilla supina
belonging to hg, hgm and m categories showed nearly equal quota (Fig. 14). '

Lolio-Alopecuretum pratensis BODRK. 62

Lolio pastures have been studied in details by FOESTER (1968), the author de:
termined their cenosystematical position and poor species composition.
In the territory studied, the highest-lying areas, emerging first after floods, were
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Lolio-Polentilletum anseriane
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Fig. 14. Hydroecological relations of subassociation units of Lolio-Potentilletum anserinae

chosen as pastures. Under the influence of this harmful environmental effect, the
species composition of the original marsh-meadow cenoses changed significantly.
The sensitive components were replaced by more agressive ones. Depending on
habitat moisture relations secondary associations developed from different original
associations. Their composition is similar to that of marsh pastures in other locations
of the Tisza flood-plain (BoDROGKOZY 1985).

L.—A. p. agrostetosum stoloniferae

Cenological relations. It developed in the first place from Poo angustifoliae-
Alopecuretum under the increased zoogen effect. Its differential species are:
Euphorbia lucida, Carex vulpina, Agrostis stolonifera. Among species components
a number of Molino—Juncetea, Agropyro—Rumicion elements could be found.

Hydroecology. The total covering quota showed a steady increase from
helo-hygrophyta towards hygrophyta up to mesophyta. Among helophyta Euphorbia
lucida, in hygrophyton category Ranunculus repens, Poa trivialis, Potentilla reptans,
and among mesophyta Lolium perenne presence should be emphasized.

L.—A. p. alopecuretosum pratensis

Cenological relations. Molinio—Arrhennatherea, Agropyro rumicion be-
came dominant, Molinio—Juncetea elements dropped out. Differential species:
Rorippa austriaca, Mentha arvensis Althaea officinalis.
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Lotio-Alopecuretum pratensis
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Fig. 15. Lolio-Alopecuretum pratensis

Hydroecolog);. Helo-hydrophyta dropped out, the highest covering quota
was reached by hygro-mesophyta, the quota of species. components belonging to
mesophyton transitory subgroup increased (Fig. 15).

L.—A. p. lolietosum

Both in cenological relations and hydroecoloéy it closely resembles the units
described in other locations of the Tisza flood-plain or other more distant areas
(MarkovIC 1978, KARPATI et al. 1963, BODROGKOZY 1985).
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Bodrogzug vizparti- mocsir és réttarsuldsai, hidrookoldgiai viszonyaik

BobroGkOZY GY.

_ J. A. Tudominyegyetem N6vénytani Tanszék, Szgged
C
Kivonat

A magyarorszigi Felsé-Tisza szakasz hullamterében a Bodrog és a Tisza osszefolyasanal,
Tokaj térségében kialakult Bodrogzug novénytakarojdnak dsszetétele jorészt eltér a TiszahullAmtér
més vidékeinek alloményaitol. Ez elsGsorban a montan hatds, illetve az eltér6 talaj~ és hidrodkolo-
giai viszonyok kovetkezménye. A napjainkban mér természetvédelmi teriiletté nyilvnitott hulldm-
tér déli szakasza vizvisszaduzzasztis kornyezeti sztresszhatdsa ald Kkeriilt. Hatdsara a Scirpo—
Phragmitetum més conozisok rovaséra nagykiterjedésd teriileteket vett birtokba. A kizéps6 €s also
szakaszokon viszont a mineralogén és biogén feltsltdés kivetkeztében a holtdgak medrét a hyda-
tophyton allomanyok rovasara Sparganio—Sagittarietum, Rorippo—Qenanthetum, masutt Glycerie~
tum maximae foglalta el. Ugyancsak elterjedtek a Caricetum gracilis asszoci4cio alatti egységei.
) A degradalt nedves term@helyeken az Eleocharito—Schoenoplectetum supini iszapnivényzete
volt fellelhetd.

Bodrogzug kozépsé és felsé szakaszdn viszont végeldthatatlan mocsarrétek alakultak ki. A
nedvesebb helyeken a Carici melanostachyae—Alopecuretum pratensis, magasabb térszinen a Lythro
virgatae—Alopecuretum alirendeltebb szerepli mint a Tisza hullimtér mas vidékein. A szdrazabb
szakaszokon a Poo angustifoliae—Alopecuretum alloméanyait sokhelyen felszintottdk. — Intenziven
legeltetett helyeken nedvesebb koriilmények kozott Lolio—Potentilletum anserinae, méasutt Lolio—
Alopecuretum pratensis legelSk alakultak ki. .

TUAPO-3KOJIOTHYECKUE 3ABUCYIMOCTH ITPUBPEXHBIX, -
BOJIOTHBIX M JIYT'OBBIX COOBIIECTB B OBJIACTA BOAPOI'3YI

. Boaporkesu

B moiimMax Bepxneit Tucel B paiione Tokas pacTETeNBHOCTh obnacty Boxporsyr, obpas3oBas-
meiics npy cmsHEE pek Boapor m Tuca, ornmaercs or coobmecTs noim THCH! apyrux obnacreii.
D10 OBDBACHAETCS NPEXAE BCErO XOAMHECTHIM XapakTepoM JaHHOM 00IacTH | ABISETCH CAEACTBHEM
Pa3IMIHEIX MOYBEHHHLIX ¥ TUIPO-3KONOTHYCCKHEX YCIOBHi. B HacTosmee BpeMs JOXHEIH OTPE3OK
HOWMEI, OGBABJICHALIH 3aMOBEXHON 06IaCThIO, HAXOUTCS TIOA CTPECCOBBIM BO3JCHCTBHEM 3ampy-
JKHBaHAS. BcnencTsEe 3TOro HaGINIONACTCH 3HAMHTENBHOE pacupocTpanenue Scirpo-Phragmitetum
3a cHeT Apyrux coobiuecTs. B cpemHell ¥ BepxHeH JacTH O0GAACTH BCACACTBHE MHHECPAJIOTCHHOTO H
6HOreHHOrO 3aI0THEHAA B PyClIaX MEPTBLIX PYKaBOB Sparganio-Sagittarietum, Rorippo-Cenanthetum
B HEKOTOPBIX MecTax Glycerietum maximae BBITECHAIH cooGIiecTBa rUApOdUTOHOB. Taxxe pac-
HOpOCTPaHHIIMCE 3MIEMEHTHI cybaccommanmm Caricetum gracilis. .

B HU3KHX, BIaXKHBIX MECTaX IPOW3PacTana WwibHasg PacTHTEILHOCTh Eleocharito-Schoenoplec-
tetum supini. . -

B cpezneii 1 Bepxueit vacti Bonporayr o6pasopammch oOHEpHbIE 60I0THBIE NIyra. Bo Brax#asx
HU3KMX MecTax Carici melanostachyae-Alopecuretum pratensis, Ha Goiee BRICOKUX yyacTkax Lythro
virgatae-Alopecuretum WIpajid BTOPOCTEHEHHYIO POJib B CDaBHCHAM C NOHMaMi APYTHX OTPE3KOB
Tacer. Bo MHOTHEX MeCTax HA CYXHMX ydacTkax coobmectsa Poo angustifoliae-Alopecuretum Guina
mepenaxaHbl. B MecTax MHTCH3HMBHOIO BBITYNIA B y4acTKaxX C NOBBIMICHHOH BJIAXHOCTHIO obpaszo-
paymch nactéuma Lolio-Potentilletum anserinae, B npyrux mecrax — Lolio-Alopecuretum pratensis.
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Obalne i mo&varne zajednice livade i hidroekoloSke osobine
teritorije Bodrogzug

GyY. BODROGKOZY
Botanicki Institut, JATE, Szeged

Rezime

U gornjem otseku Tise nalazi se poplavno zemljidte u u¥¢u reke Bodrog (pored Tokaja), to je
teritorija Bodrogzug, vegetacioni pokrov dosta razlikuje od biljnog pokrova ostalog poplavnog
zemlji§ta. Ova Cinjenica objaSnjava se prvotno sa gorskim (montan) uticajem, odnosno sa diferen-
cijama hidroekolodkih okolnosti i sa razli€itostima tla. Ova teritorija je prirodno za$titna teritorija,
juZni otsek je ispod stresom smanjene vode. Zbog toga zajednica Scirpo—Phragmitetum je postao
dominirajuéa na raun druge zajednice. Srednjii donji otsek nasipava s mineralogenskim i biogenskim
materijama, koren mrtvaje na teret hidatofiton vegetacije zauzimali su Sparganio—Sagittarietum,
Rorippo—Oenanthetum, Glycerietum maximae. Jako su pro$ireni podasocijacije zajednice Caricetum
gracilis.

Na degradiranim vlaZnim mestima nadena je zajednica mulja Eleocharito—Schoenoplectetum
supini. Na srednjem i gornjem otseku Bodrogzug dominirajuca je mocvarna livada. Na vlaZnijim
mestima zeleni se zajednica Carici melanostachyae—Alopecuretum pratensis, a na vi§im terenima
zajednica Lythro virgatae—Alopecuretum. Na suvim mestima zajednice Poo angustifoliae—Alopecu-
retumn su nestali, napravili su oranicu od njih. Na pa¥njacima medu vlaZnijim okolnostima rastu
zajednice Lolio— Potentilletum anserinae, drugde Lolio—Alopecuretum pratensis.
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