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Abstract

The studies reported here were concentrated mainly on the Kortvélyes holm of the landscape
protection area at Martély. It was set as an aim to clarify the relationships among plant associa-
tions developed here, the physical structure and moisture supply of their soils, the accumulation
of sodium salts as well as the degree and duration of flooding. The submerged aquatic plant
communities of the backwaters of different ages perished completely after the introduction of the
herbivorous silver carp (Ctenopharyngodon idella). In the deepest section of the holm, on the
hardest alluvial soil least permeable to water and longest exposed to stagnant waters Glycerietum
maximae, Leucanthemo serotino-Pktc gmiietenCarici- Typhoidetum arundinaceae developed. In the
zone covered with stagnant water for a shorter period, Carici melanostachyae-Alopecuretum, and
subsequent to it Lythro virgatae-Alopecuretum pratensis appeared. Between the terracelike for-
med dand dunes, in lastingly flooded zone, the weed community of Echinochloo-Bidentetum
occurs, and on the alluvials of the riverside Elarini-Eleocharition ovatae association grows. To
elucidate their hydroecological conditions, each of the ten categories was divided into 3 subgroups
by further improving the system proposed by ELLENBERG, and later that of ZéLyowmr et al. In this
way 30 intracategory subunits were separated by means of hydroecological graphs constructed
for their species components. The species most sensitive to lasting flooding (2—4 m water depth)
(duration: 2—4 weeks) is Typhoides arundinacea, while Glycyrrhiza echinata and in a lesser
degree Lythrum salicaria can least tolerate the shading effect of small forests.

Introduction

The original vegetation of the Tisza valley has suffered great alterations since
the construction of the flood protection dyke systems. Nowadays this area can be
divided to the flood-plain inside the embankment and the protected parts of the pre-
vious flood-area outside it.

The flow rate of the passing flood restricted to a rather narrow flood-plain was
greatly increased by the short cuts of river sections resp. the regulation of the river
bed. The greatest part of the embanked area on the protected side of the dams became
agricultural resp horticultural tillage. As a result of that, the ancient vegetation of
marshes and meadows along the Tisza as well as the riverside gallery forests are now
mostly things of the past. The composition of the plant cover in the flood-plain bet-
ween the protecting dams has been exhibiting great changes. This pertains parti-
cularly to our experimental area, the Kortvélyes holm, which is one of the lowest-
lying areas of the river valley. During periods of flooding, it is often covered by a
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2—4 m high mass of water. At the same time, the floods occur at rather uncertain
intervals. Sometimes there is no flood, and sometimes it occurs more than once during
the vegetation period. These floodings affect the species composition of aquatic,
meadow- and marsh-phytocenoses.

Our goal was to follow up these changes, to explore principally the physical,
chemical and hydroecological conditions between them. Since the area surrounded
by the river itself and the backwater is generally not exposed to anthropogenic effects,
it was thought desirable to maintain it as a reservation. In this way the investigations
reported here are also of interest from the aspect of nature conservation.

Materials and Methods

The main intention was to determine the communities occurring in this area, to tabulate
and range them into the cenological system. Instead of the numerical listing of the percentages of
D values in the tables, the graphical illustration of data was chosen to make the survey easy
and fast.

To establish their phytomass production, experimental parcels were allocated. These con-
tained the most important zones of vegetation. Earlier results in this field have already been
reported (BoproGKOzY and HORVATH 1977, 1979). Since here the different hydroecological effects
of floods, resp. stagnant waters remaining behind after the flood waves manifest themselves, it
was thought necessary to categorize the species of the single associations and their smaller units
according to water demand resp. water tolerance. Moreover, it was also found desirable to range
them into smaller groups inside the single categories. The generally adopted ELLENBERG system
(1952) which was adapted to conditions existing in our country by ZorLyowmr et al. (1967), was
further improved in the interest of these investigations. After all, it became possible to differentiate
30 hydroecological varieties inside the 10 categories. To make the procedure more simple, the
hydroecological categories were marked with their abreviated names and the varieties with num-
bers. In the case of the latter the character species were marked with number 2, the species
belonging to the former resp. next category with numbers 1 and 3 (hd 1 and sx 3 represent extreme
values).

To make hydroecological determinations more exact, a hydroecological graph resp. curve
was constructed for each species recovered during this study. This could be solved partly on the
basis of results and experiences obtained during my 30-year investigations on the Tisza, partly

on that of pertaining literary data, first of all So6’s work (1964—1980). The narrower the hydro-
ecological demand of a species, the higher the percentual value indicated by the climactic point
of its graph (generally in excess of 50%). The comparison of Figs. 1B and 12A well exemplifies
this.

Of the environmental biological factors, the ecological situations of the soil of water supply
indicator phytocenoses should also be cleared. The importance of this was pointed out by Es-
KUCHE (1963). It is essential to know the distribution of soil fractions principally influencing dead
water content and water permeability. With a view to this, six fractions were separated by using
the hydrometer technique. In this way we could determine the percentual ratios of two sand,
two silt and two clay fractions.

The determinations of organic matter and CaCO, contents, pH, and the amount of sodium
salts were performed parallel with these analyses. The seasonal changes of water supply in the
soil profiles of the single communities were also investigated. In the course of that the changes
were considered from 3 aspects: moisture content in the percentage of dry resp. wet soil weight
and moisture content expressed in liter. dm~2 unit.

For the sake of a better survey, the results of the soilecological investigations of the single
plant communites are illustrated by monolithical, three-dimensional graphs.

P
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Hydroecological categories

hydatophytes, 1 Lemnatype

growing in aquatic hd 2 Ceratophyllum type
environment 3 Nymphaea type
hydato-helophytes 1 Hottonia palustris type
growing in aquatic, hhe 2 Butomus umbellatus type
marshy environment 3 Iris pseudacorus type
helophytes 1 Carex gracilis type

growing in marshy envi- he 2 Lysimachia vulgaris type
ronment 3 Teucrium scordium type
helo-hygrophytes 1 Eleocharis palustris type
growing in damp hhg 2 Carex melanostachya type
environment 3 Thalictrum flavum type
hygrophytes 1 Carex hirta type

growing in fresh hg 2 Galium rubioides type
environment 3 Poa trivialis type
hygro-mesophytes 1 Alopecurus pratensis type
growing in drying hgm 2 Chenopodium polyspermum type
environment 3 Polygonum lapathifolium type
mesophytes 1 Inula britannica type

in medium dry envi- m 2 Lolium perenne type

ronment 3 Chenopodium album type
meso-xerophytes 1 Galium verum type

growing in dry habi- mx 2 Poa angustifolia type

tat 3 Euphorbia cyparissias type
asteno-xerophytes 1 (Poa bulbosa type)

growing in dryer ax 2 (Bothriochloa ischaemum type)
habitat 3 (Thymus marschallianus type)
steno-xerophytes 1 (Potentilla arenaria type)
growing in very SX 2 (Koeleria glauca type)

dry habitat 3 (Euphorbia seguieriana type)

This implies that it became necessary to differentiate 10 categories in this system.
Since each species can be ranged into one of these, the groups of indifferent species
are no more of importance and can be eliminated. The single sub-groups can be also
regarded as hydroecological types. Their type species occur along the Tisza. Since
the asteno- and stenoxerophytes do not occur there, their name-giving species were
put into parenthesis.
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Cenosystematics of the vegetation units in the landscape protection
district investigated

(Compilation according to Sod’s system, with allowance for conditions of zonation)

LEMNO-POTAMEA So0 68
Hydrochari-Lemnetea OBERD. 68
Hydrocharietalia RUBEL 33
(Syn.: Lemnetalia W. KocH et TxX ex OBERD. 57)
Lemnion minoris W. KOCH et Tx ex OBERD. 57

(Syn.: Lemnion trisulcae DEN HARTOG et SEGAL 64)

1. Wolffietum Myaw. et Tx 60
— wolffietosum arrhizae, typicum
— potamogetosum lucentis
— polygonetosum amphibii
2. Salvinio-Spirodeletum polyrrhizae MAYAW. et Tx 60
(Syn.: Lemno-Spirodeletum salvinietosum W. KocH 54)

POTAMOGETONETEA Tx et Prsc. 42
Potamogetonetalia W. KocH 26

Ranunculion fluitantis NEUH. 59
(Syn.: Callitricho-Batrachion DEN HARTOG et SEGAL 64)

3. Ranunculeto trichophylli-Callitrichetum cophocarpae (S06 27)

(Syn.: Batrachio trichophylli-Callitrichetum S06/27/60
Ranunculetum trichophylli So6 27/S06/27/60
Potameto-Callitrichetum BALAzZS 42)

— — ranunculetosum typicum So6 57)

Nymphaeion

4. Trapetum natantis MULL. et GORS 60
Magnopotamion WOLLMANN 47

5. Potamogetonetum lucentis HUECK 31

ISOETO-NANOJUNCETEA Br.-BL. et Tx 43
Cyperetalia fusci (KrLika 35) MULL.-ST. et PIETSCH 61
Elatini-Eleocharition ovatae PIETSCH 73

6. Dichostylidi-Gnaphalietum uliginosi (HORVATIC 31) S00 et Tim. 47
(Syn.: Dichostyletum michelianae So6 40)
— gnaphalietosum uliginosi, typicum
— crypsidetosum aculeatae
— heleochloetosum schoenoidis

7. Cypereto-Juncetum bufonii SO0 et CSURGS (44) 47
— cyperetosum fusci, typicum
— potentilletosum supinae
— xanthietosum italici

CYPERO-PHRAGMITEA So006 68
PHRAGMITETEA Tx. et Prsc. 42
Phragmitetalia W. KocH 26
Phragmition communis W. KOCH 26
8. Scirpo-Phragmitetum austro-orientale SO0 57
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9. Glycerietum maximae HUECK 31
10. Typhoidetum arundinaceae EGGER 33

(Syn.: Phalaridetum arundinaceae
Baldingeretum arundinaceae S00 47)

11. Leucanthemo serotino-Phragmitetum So0 71
— phragmitetosum, typicum
— calystegietosum

Magnocaricetalia PIGN. 53

Magnocaricion elatae W. KOCH 26
B. Caricion gracilis BAL.-TUL. 63
12. Carici gracilis-Typhoidetum arundinaceae So6 71
(non Agrostio-Typhoidetum, Phalaridetum ass.)
— typhoidetosum, typicum
13. Caricetum gracilis (ALM. 29; GRAEB. et HUECK 31) Tx. 37
(Syn.: Caricetum gracilis-nutantis So6 40)
— caricetosum gracilis, typicum
— bolboschoenetosum maritimi

MOLINIO-ARRHENATHEREA S06 68

Molinio-Juncetea BrR.—BL. 49
Molinietalia W. Kocus 26

Alopecurion pratensis (PASSARGE 46) So0 71
(Syn.: Agropyro-Alopecurion pratensis MORAVEC 64)
14. Carici-Alopecuretum pratensis SO0 71.
(Syn.: Alopecuretum pratensis hung. (Now. 28) So6 57
Alopecureto-Festucetum pratensis UBR. 55)
— caricetosum melanostachyae, typicum
— bolboschoenetosum maritimi
alopecuretosum pratensis
15. Lythro virgatae-Alopecuretum pratensis BODRK. 77
(Syn.: Alopecuretum pratensis hung. normale
Agrosteto-Alopecuretum pratensis UBR. 55)
— alopecuretosum pratensis, typicum
— glycyrrhizetum echinatae
— poetosum angustifoliae
16. Poo angustifoliae- Alopecuretum pratensis (EGGLER 59) BODRK. 62
(Syn.: Alopecuretum pratensis hung. poetosum angustifoliac BopRrRK. 62)

CHENOPODIO-SCLERANTHEA HADAC 67

Secalietea BR.—BL. 31
Eragrostetalia J. Tx. 61

Consolido-Eragrostion
17. Digitario-Portulacetum oleraceae (FELF. 42) TiM. et BODRK. 55

CHENOPODIETEA Br.—BL. 51
Chenopodietalia Tx. et LoaM. 50
Convolvulo-Agropyrion repentis GORS. 66
18. Agropyro-Convolvuletum arvensis FELF. 43

— agropyretosum repentis
— rubetosum caesii
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GALIO-URTICETEA So6 71

Calystegietalia Tx. 50
Calystegion sepium Tx. 47
19. Bidenti-Calystegietum FELF. 43
— calystegietosum, typicum
— bidentetosum tripartitae

BIDENTETEA TRIPATITAE Tx., Lohm. Prsg. 50

Bidentetalia Br.-Bl et Tx. 43
Bidention tripartitae NORDH. 40
20. Echinochloo-Bidentetum tripartitae S00 71
— bidentetosum, typicum
— echinochloetosum
21. Echinochloo-Heleochloetum alopecuroidis (n. nov)
(Syn.: Cyperio-Spergularion: Heleochloetum alopecuroidis (RAPcs. 27) UBR. 48)
— heleochloetosum alopecuroidis
— agrostetosum stoloniferae
— portulacetosum oleraceae
Chenopodion rubri Br.-Bl.
22. Echinochloo-Polygonetum lapathifolii (Usv. 40) So6 et CSUROS (40) 47

PLANTAGINETEA MAJORIS Tx. et PrRsG. 50

Plantaginetalia Tx. (47) 50
Agropyro-Rumicion crispi NORDH. 40
23. Lolio-Alopecuretum pratensis BODRK. 62

Detailed evaluation

1. Wolffietum arrhizae Myam. et Tx. 60
(Syn.: Wolffio-Lemnetum gibbae BERH. 43)

Occurrence :It forms large stands in some places in the backwaters of the landscape
protection district. It often occurs among other floating resp. submerged aquatic
plant stands delivered there by the waves. In this way, it does not occur only in the
inner, deep-water sections of backwaters, but in the littoral, too, where it forms va-
rious stands of transitory nature. Since the introduction of herbovirous fish into these
waters, this association together with the other aquatic plants has disappeared com-
pletely. In the last years after the fish were caught, it has regenerated.

Character species: Wolffia arrhiza and Lemna gibba. The latter is very rare in
this area.

Subassociations:

— wolffietosum, typicum
It often dforms pure stands in the deeper sections of the backwaters (FiNTA 1979).
— potametosum lucentis
Its differential species is the Potamogeton lucens L. (hd 2 type). The occurrence is
similar to the previous wolffietosum subassociation but in other places it shows
transition to large aquatic plant communities.
— polygonetosum amphibii
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Differential species are Myriophyllum spicatum L., Ceratophyllum demersum L.
(also belonging to the hd 2 type), but principally the Polygonum amphibium L. f.
aquaticum LEyss (hd 3 type). It occurs particularly in the drying sections of the back-
waters. Polygonum can best adapt itself to drying (see other details in Table 1 and
Fig. 1-A).

Table 1. Wolffietum arrhizae
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Hydatophyta
HH RO TO FS5 N ? hd 1 Wolffia arrhiza Lemnion | I s
HH RO TO FS5 N? Spirodela polyrrhiza Lemnion S | R
HH RO TO FS5 N? Lemna minor Lemno-
Potametea | | ERISSNE
HH R4 T2 FS5 N ? hd2 Myriophyllum Potamion [Fona]
spicatum
HH R4-5TS5 FS5S N? Ceratophyllum
demersum Potametalia it 9]
HH R4 T3 FS5 N ? Potamogeton lucens Potamion |-‘__
HH RO TO F3—5 NO hd3 Polygonum amphi-
bium var. aquati-
cum Phragmitetea R
Hydato-helophyta
HH RO TO0O FS N 3 hhe3 Alisma plantago-
aquatica Phragmitetea
HH R4-3T3 F4—-5N3 Glyceria maxima Phragmition
Symbols: D-value
B 25—50%
EEm 525% (The symbols apply to tables 1—14)

e 5%
0.5—1%

2. Salvinio-Spirodeletum polyrrhizae W.-KOCH 54.
(Syn.: Lemno-Spirodeletum salvinietosum W. KocH 54)

Occurence: It is most frequent in the littoral zone of the backwaters in this district,
when the zone of aquatic macrophytes is missing as a consequence of the increased
culture effects, particularly industrial fishing. Its stands together with the former one
are drifted away by inundations recurring more than once in one year. In flood-free
periods, however, it regenerates rapidly.

Character species are Salvinia natans (L.) ALL., Spirodela polyrrhiza (L.) SCHLEI-
DEN, each of them belonging to the hd 1 type.
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Subassociations:

— salvinietosum, typicum

Hd 1 species of Hydrocharition and species of Lemnion and Lemno-Potamea domi-
nate. The other species occur individually, their contributions to cover is small.

— hydrocharetosum
Besides the previous species, the type hd 1 Hydrocharis morsus ranae L. is its diffe-
rential species, but species of hd 3, hhe 2 and 3 types are also essential. Thus e.g.
Schoenoplectus lacustris (L.) PALLA, Bolboschoenus maritimus (L.) PALLA also mingles
with its stand, when drifted into the littoral zone (Table 2, Fig. 1-A).

Table 2. Salvinio-Spirodeletum
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% S =) & = - Character 2 =
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Hydatophyta
HH RO TO F5 N? hd 1 Salvinia natans Hydrochari-
cion B e
HH RO TO F5 N ? Spirodela
polyrrhiza Lemnion s millvsieses]
HH R3 T3 F5 N ? Hydrocharis Lemno-
morsus ranae Potamea | I
HH RO TO F3—5 NO hd 3 Polygonum amphi-
bium var. aquati-
cum Phragmitetea T
HH R3—-2T3—-4F5 N? Trapa natans Nymphaeion I
Hydato-helophyta
HH R3-—-4TO F4—5 N 2—3 hhe2 Schoenoplectus
lacustris Phragmition T
HH RO T3 F5 N3 Butomus umbellatus Phragmitetea
HH R3—4TO0 F4 N2 hhe 3 Bolboschoenus Bolbo-
maritimus schoenion T
Helophyta
HH RO TO F5 N 3 he 1 Typha latifolia Phragmitetea
HH R3—4TO FoO N3—4 Phragmites
australis Phragmitetea
HH R3 T2—3 F4 N2—4 Carex gracilis Magnocari-
cion
HH RO T3 F5 N2 Oenanthe aquatica Phragmiteta-
lia
HH RO T2 F3—4 NO—3 he2 Lysimachia vulgaris Molinio-
Juncetea
HH R3—4T3 F5 N2—3 Sium latifolium Phragmition
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3. Ranunculo trichophylli-Callitrichetum cophocarpae So6 (27) 60
(Syn.: Batrachio trichophyllo-Callitrichetum (So6 27) 60
Ranunculetum trichophylli So6 27
Potameto-Callitrichetum BALAzs 42)

Occurrence: It is found occasionally in the lower-lying areas with stagnant water
in our district, in the place of the perished stands of Carici-Typhoidetum. 1t is carried
there by floods. In other instances it forms the lower synusium of the stands of Carici-
Typhoidetum. It is rare in the backwaters. After the drying of stagnant waters it can
persist for a longer period on the damp alluvial soil in “terrestris” form.
Character species: hd 2 Ranunculus radians REVEL var. godronii A. et G., R. tricho-
phyllus (CHAIX in VILL) V. D. BoscH. Its stands consist generally of a few species
which belong partly to Ruppion, Potametalia, resp. Lemno-Potamea.
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Fig. 1. Graphical illustration of the hydroecological conditions of four aquatic plant communities

Subassociations:

— ranunculetosum radiantis, typicum

— zannichellietosum
Differential species: hd 2 Zannichellia palustris L. var. pedicellata. The contribu-
tions of the single species to cover are seen in Table 3. The percentual values for total
cover according to hydrological categories are presented in Fig. 1-B.

4. Trapetum natantis MULL. et GORS 60
(Syn.: Nupharo-Castalietum trapetosum Tim. 54)

Occurrence: It was the most frequent and common water plant community in the
backwaters of the area before the introduction of herbivorous fishes. Today it is
still sporadic, its considerable spread can be expected only in places where the sections
of the backwaters are no more suitable for industrial fishery for sedimentation (lack
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Table 3. Ranunculo trichophyllo-Callitrichetum
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HH R3 T2—3 F4 N2—3 he 1l Carex gracilis Magnocari-
cion
HH RO TO F 4—5 N2—3 hhg1 Eleocharis
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of silver carp). In some undisturbed sections it forms a mosaic complex with stands of
Nymphaeetum albae.

Character species: Type hd 3 Trapa natans L. and Polygonum amphibium L. f
aquaticum LEYSS.

Subassociations:

— trapetosum natantis, typicum
— potametosum lucentis

Its differential species are the two species of Potamion, the Potamogeton lucens
L. and Lemna trisulca L. both belonging to hd 2 type. It shows transition to Potame-
tum lucentis, but is not identical with it (cf. Fig. 1-B in Table 4).

5. Potametum lucentis HUECK 31
(Syn.: Myriophyllo-Potametum lucentis So6 57)

Occurrence: It is the most common submerged aquatic plant community not only
in our area but also in the other standing waters of the valley of the Tisza. It thrieves
well also in the shallow clay-ditches along the temporarily drymg out protecting dy-
kes. It is resistant to the damaging effect of the gley soil.

Character species: type hd2 Potamogeton lucens L. and Myriophyllum spicatum L.
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Table 4. Trapetum natantis
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Subassociations:

— potametosum lucentis, typicum
Its pure stands often occur together with a few acessory species.

— trapetosum natantis
Its stands form a transition to Trapedium community. Its differential species are
Trapa natans L. (hd3), Myriophyllum spicatum L. and Ceratophyllum demersum L.
(hd 3).

These floating and submerged aquatic plant communities living in standing waters,
do not reveal great differences in the various sections of the Tisza valley (TIMAR 1950,
1954, TiMAR and BODROGKOZY 1969); the richest and most beautiful stands occurred
in backwaters near Tiszaflired before the construction of the Tisza II (Kiskore)
Reservoir (BODROGKGZY 1965).

6. Dichostylidi-Gnaphalietum uliginosi (HORVATIC 31) S00 et Tim. 47
(Syn.: Dichostyleto michelianae So6 40)

Occurrence: It is very common in the littoral zone of the river, not only in our
investigation area but in other places, as well. It is a mud-living plant community
with short growing season (TIMAR 1950, TIMAR and BODROGKOZY 1969). Its stands
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Table 5. Potametum lucentis
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HH R4-5T2 F5 N? Ceratophyllum
demersum Potamion T
HH RO TO F3—5 NO hd3 Polygonum amphi-
bium var. aquatilis Phragmitetea
HH R3—2T3—4FS5 N ? Trapa natans Nymphaeion D
Hydat-helophyton and helophyton
HH R4—-5T2 F5 N ? hhe3 Glyceria maxima Phragmition
HH R3—4TO F5 NO he2 Rorippa amphibia  Phragmitetea

are made up mainly of ephemeral species. During recurring summer floods, however,
the sandy alluvial soil of river banks remain without vegetation. Its seeds resp.
fruits are delivered by river water to the shore in variable amounts and condition
whereby the single mud plant communities may form mosaic-like complexes. Tran-
sition to Cypero-Juncetum, Crypsidetum aculeatae and Chenopodietum rubri can also
occur.

Character species: Dichostylis micheliana (L.) NEES, Potentilla supina L., Gna-
phalium uliginosum L., Botrydium granulatum L. belonging to the he 3 type.

Subassociations:

— gnaphalietosum uliginosi, typicum

Differential species: Gnaphalium uliginosum L., Chlorocyperus glomeratus (TORN)
PALLA. — Tt is the most common variety of the association in our area. From
hydroecological aspect its species belong almost excusively to the he 3 type (Table 6).
— crypsidetosum aculeatae

It shows transition to Crypsidetum aculeatae, but is not identical with it. — Its
differential species is the type hhg 1 Crypsis aculeata. The Crypsidetum has two
ecotypes: (a) the Halo-Crypsidetum aculeatae BODRK. 67 occurring on slightly sodic
solonchak soil and (b) Crypsidetum aculeatae Bosko 32 growing on alluvial mud
along the river with easily differentiable character species. In these stands the Juncus
effusus L. (hhg 1) and Ranunculus sceleratus L. (hhg 2) are also characteristic.
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Table 6. Dichostylidi-Gnaphalietum uliginosi

= b=l ,5 =t g 2
2 | g 5 g . g 2 | 32
s % | 2| 5 | R |Ss| e | Qe 2. £ |23
= > o e < o0 < O ke 5 5
o B o g = S = = g = 5]
o 2 3 s |=% 2m | 4 | 882
e B g B < | 2E 5| 2 |38
S| < = = z |zZ° O o |z
Helophyta
HH RO T2 F4—5 N2 he 2  Veronica ana- Cyp.-
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uliginosum cyperion B o
Th R 3 T3—4 F4 N2—3 Dichostylis Nano-
micheliana cyperion [ —
Th R3—2T3 F5 N2—3 Potentilla supina Nano-
CYPerion | e | ne— ——
H R3 T3—4 F4 N ? Chlorocyperus  Nano-
glomeratus cyperion
Botrydium Nano-
granulatum cyperion
Helo-hygrophyta and Hygrophyt
Th R4 T4 F2—4 N1 hhg 1 Crypsis aculeata Cyperio-
~ Spergularion s
H R2-3TO0 F 4 N3 Juncus effusus  Junco-
Molinietea PR,
H R3 T2—3 F4 N3 hhg 2 Alopecurus ge-
niculatus Agrostion s
Th RO T1 ES N4 Ranunculus S
sceleratus Bidention
Th RO TO F3 N3—4 Chenopodium
rubrum Bidentetea e |
H R3 T2 F4—5 N2 hhg 3 Veronica Glyc.-
beccabunga Sparganion
Th R4 T4 F2—4 N1 Heleochloa Cyperio-
" schoenoides Spergularion R
Th RO T3 F3—4 N34 Bidens tripartita Bidentetea E—
H RO T3—4 F4 N3 hg 1 Mentha pulegium Agr.- ‘
Rumicion —
Th T3

RO

F3 N3 hg3 Polygonum mite Bidentetea

While the former subassociation occurs principally on sandy alluvial soil, the
latter one is found on surface alluvial mud of high colloid content, but still devoid
of sodium salts.
— helochloetosum schoenoidis
It is.found in very similar situations to the former subassociation, which means that
the hhg 3 Heleochloa schoenoides (L.) Host figuring here as differential species can
become association-forming on the drying sodaic mud-covered depressions of slightly
solonchak soil; Halo-Heleochloetum schoenoidis, its other ecotype occurs on muddy,
non-sodaic alluvial soil along the streams and shows transition to the Dichostylidi-
Aloperuretum geniculatae.
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7. Cypereto-Juncetum bufonii SO0 et CsUROS (44) 47

Occurrence: It is less frequent than the former association. It is much rather the
stand of the muddy alluvial soil in areas covered with stagnant water than that of
the mud vegetation along the river. It will survive until it is supplanted by other
associations rich in hemicryptophytes.

Character species: They are also the character species of its subassociations

— cyperetosum fusci, typicum
Its differential species are the Cyperus fuscus L., and Juncus bufonius L. (both
hhg 2).
— potentilletosum supinae

Differential species are he 3 Potentilla supina L., Chlorocyperus glomeratus
(TorN) PALLA. The occurrence of hg 2 Echinochloa crus-galli (L.) P. B. is suggestive
of the area getting weedy in places.

— xanthietosum italici

Table 7. Cypereto-Juncetum bufonii
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The most frequent form of Cypereto-Juncetum in the district. Its differential
species is the hgm 1 Xanthium italicurn MORETTI possessing a wide hydroecological
adaptability. The prickly fruit of this plant is uniformly spread by flooding water.
A species belonging to the hgm 2 type is Chenopodium polyspermum L. — Facies-
forming is Polygonum amphibium L. f. terrestre LEYSS. (cf. Table 7). The places in
the hydroecological categories of the two mud plant associations are nearly identical.
Thus the graphs for their contributions to total cover according to categories culmi-
nate between he 3 and hhg 3. Owing to their narrow ecological amplitude these
highest points can even attain the level of 60—80% (Fig. 2). PieTscH (1965, 1973)
who is well acquainted with the conditions in Hungary has analyzed the Isoeto-
Nanojuncetea communities in Europe with special regard to their proper place in
the cenological system.

Cypereto-Juncetum

—— typicum

% , —— potentilletosum

80i Dichostylidi-Gnaph.
——- typicum

L0 ge— crypsidetosum
— — heleochloetosum

60

50

401

20+

20

104
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Fig. 2. Comparative graphical illustration of the hydroecological conditions of two mud plant
communities.

8. Scirpo-Phragmitetum austro-orientale SO0 57
(Syn.: Scirpo-Phragmitetum W. KocH 26 medioeuropacum Tx. 41)

Occurrence: Common in the littoral of backwaters.
Character species in our area are hhe 2 Butomus umbellatus L., Schoenoplectus
lacustris (L.) PALLA, he 2 Sium latifolium L. and Rorippa amphibia (L.) BESS.; when
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passing from the shore the hd 3 Polygonum amphibium L. f. aquaticum LEYSS. can
become more abundant in its stands. The species composition of these reeds is gene-
rally poor, which is likely to be due to the low nutrient status of the sediment.

9. Glycerietum maximae (NOWINSKY 28) HUECK 31
(Syn.: Scirpo-Phragmitetum W. KocH 26 glycerietosum aquaticae S06 57)

Occurrence: It is found principally beyond the reeds or replacing them in the area
of the Kortvélyes holm. It often forms pure stands also in shallow backwaters. In
other places it forms a mosaic complex with Schoenoplectetum lacustris, resp. Typhe-
tum latifoliae and Typhoidetum arundinaceae; occasionally its forms of transition
can be observed. Similar Glycerietum communities were found in the region of
Central Hessen (KNAPP and STOFFER 1962).

GLYCERIE TUM MAXIMAE
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Fig. 3. Parameters of soil conditions and water supply of the Glycerietum-community in the
autumnal aspect.

10. Typhoidetum arundinaceae EGGLER 33
(Syn.: Phalaridetum arundibaceae LiBBERT 31. Baldingeretum arundinaceae So6 47)

Occurrence: In the shallow backwaters it forms larger or smaller patches behind
the Glycerietum stands in the littoral zone. Its transition to the more rich Carici
gracilis-Typhoidetum arundinaceae was often observed. The rapid spread of the
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species of Typhoidetum and Glycerietum during lasting floodings can be explained
also by their vegetative reproduction (KOPECKY 1960, 1965). Its spread in Central
Europe and its zonation conditions were investigated by KOPECKY (1967a, 1976).

11. Leucanthemo serotini-Phragmitetum communis SO0 (57) 71
(Syn.: Chrysanthemo serotini-Phragmitetum So6 57)

Occurrence: Just as in the other areas of the valley of the Tisza, it is found in the
flat water-covered depressions, and sections filled temporarily with stagnant water
in the landscape protection district, forming larger or smaller stands there. On the

Table 8. Leucanthemo serotino-Phragmitetum
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H R3 T3 F4 N3 hg2 Calystegia sepium  Phragmitetea sty
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|
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basis of its species, it can be well differentiated from the reeds of the backwaters.
Character species: Leucanthemum serotinum (L.) STANKOV (hg 1) and in the case
of weediness as a consequence of absence of permanent cutting the hg 1 Glycyrrhiza
echinata L.

Subassociations

— phragmitetosum, typicum
Its species belong to the groups of hydato-helophytes and helophytes. In addition to
the 1 Phragmites communis, the hhe 3 Glyceria maxima (HARTM.) HOLMBG and Iris
pseudacorus L. also have a great share in cover, though some the 2 species also play
arole (Table 8).

— calystegietosum sepii
It is found primarily in sections of standing waters after the clear-felling of Populus
canadensis forest stands. Therefore, it shows transition to Bidenti-Calystegietum
FELF. 43.
Differential species: Calystegia sepium (L.) R. BR (hg 2) and Polygonum hydro-
piper L. (hg 3). The latter is the member of Bidentetea. — If the stand is not mown
regularly, Glycyrrhiza echinata L. can be also here facies-forming. Fig. 4 shows the
contribution to total cover according to hydroecological categories.
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Fig. 4. Hydroecological graphs for a mud plant community (A) and a marshy meadow plant
community (B).

12. Carici gracilis-Typhoidetum arundinaceae So6 71

Occurrence: This community is often found in marshy habitats or where stagnant
waters occur. Thus besides the flats of the flood-plain in the valley of the Tisza, similar
stands were reported also from the south-west part of Slovakia.(under the name of
Phalaridetum) (BALATOVA—TULACKOVA 1968), from North-Yugoslavia (BALATOVA—
TuLACKOVA and KNEZEvVIC 1975), from the valley of the Danube (VICHEREK 1962).

106



Its stands in the Austrian section of the valley of the Danube became known on the
basis of the paper by BALATOVA—TULACKOVA and HUBEL (1974).

In our landscape protection district, the stands of Carici-Typhoidetum do not
develop in the backwaters, just like those of reeds. Mass occurrence of this associa-
tion was found in deeper-lying marshy areas. In the last years, however, the flood
waves recurred more than once in the vegetation period. The high stage of 2—4 m
lasted for a longer period. This caused the Typoides arundinacea to perish from the
zone at this level. Its stands were further damaged by the warming in summer of
stagnant waters remaining behind, which caused the great amount of phytomass
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Fig. 5. Hygroecological parameters of (A) character species and (B) subunits of Carici-Typhoi-
detum-association.
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Table 9. Carici gracilis-Typhoidetum arundinaceae
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produced to decompose under anaerobic condition. This led to hydrogen sulphide
production. Glyceria maxima growing under similar situations proved to be more
sensitive and withdrew to a higher-lying zone. -

Subassociations:

— typhoidetosum arundinaceae, typicum

The contribution of the name-giving species of the hhe 3 type to cover is great;
besides this species, the other members of hydatohelophytes can also attain high
values of dominance. Of the helophytes the name-giving species of the association
Carex gracilis of the he 1 type and Lythrum salicaria L. of the hhg 1 type can also
attain high D values. :

The suspension of the regular mowing of the stands results in the growth and facies-
formation of Glycyrrhiza echinata L. and Lythrum salicaria L. The former has a wide
hydroecological adaptability. The lasting high stage caused by floods, on the other
hand was favourable for the growth of Iris pseudacorus and Carex gracilis taking

the place of Typhoides. At the same time the number of species decreased essentially
(Table 9).

CARICI (GRACILIS)- TYPHOIDETUM
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Fig. 6. Parameters for the soil ecology of Carici-Typhoidetum association in the autumnal aspect,
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— phragmitetosum
The spread of the type hhe 2 species, primarily the gaining ground of Phragmites
can lead to the developing of stands forming transition to marshy meadow reed stands.
During the hydroecological evaluation of results — as in the case of the former
stands — hydroecological graph was constructed for each species according to the
method described. It is conspicuous that e.g. Typhoides shows one category difference
relative to he 1 Carex gracilis CURT and that the adaptability of Iris pseudacorus rests
on essentially broader foundations (Fig. 5-A).

The differences in moisture demand of the single subunits of association are well
reflected by their different contributions to total cover within the single categories
(Fig. 5-B). The colloid mass that sediments during lasting inundations impresses
its character on the formation of soil in these depressions of stagnant water. The
distribution of soil fractions in the soil of the river section at Koértvélyes is also in
support of this (Fig. 6), since the fine clay fraction can even attain 50%, while the
sand one is hardly demonstrable. The permeability to water seems to be related to
that. In Fig. 6 the slope of curves plotted on the basis of moisture contents determined
at the end of the vegetation period also show that. The presence of sodium salts are
already demonstrable, but their amounts are still below the lowest for sodaic soils
(0.01%).

13. Caricetum gracilis (AiM. 19, GRAEBNER et HUECK 31) Tx. 37
(Syn.: Caricetum gracilis-nutantis So6 40).

Occurrence: It is found not only in the marshes of alluvial soil of the landscape
protection district of Martély and the other sections of the valley of the Tisza, but it
is known to be common in other areas in Europe as well. Because of that, its stands
of similar composition were reported from the valley of the Danube in Austria
(BALATOVA—TULACKOVA and HUBEL 1974, VICHEREK 1962). Its stands described
from Comitat Nograd and other more favourable situations in Hungary (KovAcs
1957) contain more species. In the valley of the Tisza, due to the backwater effect
of river barrages, the lower-lying flood-plains are more frequently and lastingly
inundated. Thus, in the course of the last ten years, the species composition of Cari-
cetum gracilis has exhibited negative changes and its spread a very positive one.

Character species: Only the hydato-helophytes which can tolerate the extreme
hydrographic situation in this area survived in its stand. Thus, besides he 1 Carex
gracilis CURT, Lythrum salicaria L., Lysimachia vulgaris L. and Iris pseudacorus L.

Subassociations:

— bolboschoenetosum maritimi
It has been repeatedly verified that this component conceivable as a differential
species here, has some kind of property which is indicative of sodaic processes. In
its soil profile in Kortvélyes, the sodium salt content amounted to 0.02% in the sur-
facenear level. This value is inside the lower limit for sodaic soils. Nevertheless, its
damaging effect is compensated by its ample water supply. The greater accumulation
of salts is prevented by the flushing effect of the regularly recurring floods.
Differential species: Besides Bolboschoenus maritimus (L.) PALLA the hhe3
pseudohalophyte Alisma lanceolatum WiTH., hhg 1 pseudohalophyte Eleocharis
palustris (L.) R. et SCHH.

Fig. 7-A, B, illustrate the hydroecological graphs and distribution according to
categories for the most important species of Caricetum gracilis.

— caricetosum gracilis, typicum
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Its stands .are dominant, and more rich in species than the previous unit. Its soil is
less sodaic, usually below the lower limit of sodaic state.
Differential species: hhg 1 Lythrum salicaria L., hhe 3 Iris pseudacorus L., he 2
Euphorbia lucida W. et K. The latter sp. can be facies-forming in poorer stands

(Table 10).
Table 10. Caricetum gracilis
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Concerning the hydroecological situations of the association, it can be said that

while in the former subassociation the graphs for units inside hhe 2 and he 1 categories
culminated at about 40%, in this type culmination occurred at he 1 and hhg 1 and
remained below 30% (Fig. 7-B).
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Fig. 7. Moisture demand of the species (A) and subassociations (B) of Caricetum gracilis-ass.

14. Carici melanostachyae-Alopecuretum pratensis SO0 71
(Syn.: Alopecuretum pratensis hungaricum (Now. 28) So6 57
Agrostideto-Alopecuretum pratensis UBR. 55)

Occurrence: It can be regarded as a transitory association among typical flood-plain
marshy meadows and sedgy meadows. Its spread has increased recetnly in the land-
scape protection district.

Character species: The hhg2 Carex melanostachya WILLD., hhg 3 Thalictrum
flavum L., hg 2 Rorippa silvestris L. var. kerneri (MENYH.) SO0, hg 2 Euphorbia lucida
W. et K. and hg 3 Thalictum lucidum L. (cf. BoDROGKOZY and HORVATH 1979).

Subassociations:

— caricetosum melanostachyae, typicum .
It is the richest subgroup of association. Hydroecologically its species belong to the
groups of hydato-helophytes and hygromesophytes and exhibit a wide scale of adap-
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tability. The hg 1 Carex hirta L. has the smallest amplitude, but Alopecurus pratensis
L. of the hgm 1 type can be regarded as a species with great adaptability. It was often
found on the embankment among dominant mx species (Fig. 8-A).
With allowance to their contributions to total cover inside the hydroecological cate-
gories, the climactic points of graphs of these species occur at hhg 2 (Fig. 8-B).

— bolboschoenetosum maritimi
It is also found in the depressions of slightly sodaic alluvial soils with stagnant water
cover. Its differential species is the hhe3 stenohalophyte Bolboschoenus maritimus
(L.) PALLA. The species number of its stands is smaller compared to the former sub-
association. For their hydroecological characterization it should be mentioned that
their percentual contributions to total cover culminate within the hhe2 category
(Fig. 8-B), and approximates the value of 40%.
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Fig. 8. Hydroecological distribution of character species (A) and subassociations (B) of foxtail
meadows of transitory nature.
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Table 11. Carici melanostachyae-Alopecuretum pratensis
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— alopecuretosum pratensis
It occurs in the marshy meadows of Kortvélyes holm covered with standing water
for longer or shorter periods. Here Alopecurus becomes more competitive. Thus
principally the hygrophytes prevail. Its differential species are: hg 1 Glycyrrhiza
echinata L., Carex hirta L. and hg 2 Ranunculus repens L., Leucanthemum serotinum
(L.) StaANKOV also occurs here. During the summer, when floods recurrently occur
and inundation is more lasting, the type he 1 Carex gracilis CURT. can be facies-
forming (Table 11).

With regard to the places of its components inside the hydroecological catego-
ries and on the basis of their percentual contributions to total cover the climactic
point obtained shows a gradually increasing tendency in the direction of hgm
(Fig. 8-B).

The report on studies performed between 1974 and 1977 in connection with
the seasonal changes of its phytomass production according to species was published
earlier (BoprROGKOZY and HORVATH 1979).

In addition to the height and lastingness of the water cover, the situation of the
underground water level can also influence the seasonal changes of species composi-
tion of marshy and marshy meadow communities, as has been verified earlier by
BALATOVA—TULACKOVA (1965, 1968). In our area, however, the ground water has
never risen above soil surface, because the extremely high colloid content of soil
prevents surface waters from seeping into the soil. Soil profile analyses performed
in a period of lasting water cover by means of pipe-liner verified that.

15. Lythro virgatae-Alopecuretum pratensis BODRK. 77
(Syn.: Alopecuretum pratensis hung. normale
Agrostideto-Alopecuretum pratensis UBR. 55)
Alopecuretum pratensis normale Boprk. 62)

Occurrence: It was the most frequent marshy meadow community in the middle
and upper sections of the flood-plain in the valley of the Tisza before the construc-
tion of the river barrages and power stations (BODROGKOzY 1962). The frequent
floodings occurring as a consequence of these impoundings have caused this community
to suffer ever increasing damages. Thus, in our area, too, it was gradually trans-
formed into Carici gracilis-Alopecuretum, moreover in some places Caricetum gracilis
during the last 10 years. On the other hand, Typhoides became immigrant species in
this zone and more than once facies-forming element. Thus, the richly coloured
hayfilds of foxtail type have also disappeared from a large part of the district. The
same could be observed earlier in the region of Tokaj at Bodrogzug.

Character species: Lythrum virgatum L. of the hh 3 type, hg 1 Symphytum offi-
cinale L., hg 3 Poa trivialis L. and hgm 3 Mentha arvensis L.

Subassociations:

— alopecuretosum pratensis, typicum
Differential species: he 2 Lysimachia vulgaris L., hg 1 Gratiola officinalis L. and
hg 3 Poa trivialis L.

It is characteristic of the situations in its habitat that after the retirement of
the flood of shorter duration and smaller extent less colloid settles down. Thus the
permeability to water of the silty alluvial soil is more favourable and the stagnant
waters left behind will not produce harmful effect.

This explains the much greater species number in this community relative to
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Fig. 9. Hydroecological conditions of typical foxtail meadows (A, B).

that of the previous association. Moreover, the hydrocenological adaptability of these
components is also much wider (Fig. 9-A).

The hydroecological plots drawn on the basis of the contributions of these species
to total cover exhibit two culminations, but the values of these is not higher than
20% ; namely, in the case of hg 3 and hgm 1 subgroups (Fig. 9-B).

— glycyrrhizetosum echinatae
Differential species is hg 1 Glycyrrhiza echinata L. It is found generally in such
situations when the yield of the hayfields is of sour hay nature, and therefore their
regular mowing and the gathering of hay is no more economical. Carex melanostachya
WILLD. is facies-forming, Lythrum virgatum L., occasionally L. salicaria L. increase
and the community assumes lilac colour in the late aestival aspect. In the lower herb
stratum, Potentilla reptans L. (hg 2) exhibits a high D value (Table 12).

— poetosum angustifoliae

(Syn.: Alopecuretum pratensis poetosum angust1fohae)
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Table 12. Lythro virgatae-Alopecuretum pratensis
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It could be observed in those years when the floods did not occur, or lasted for a
shorter period, and this zone of the flood-plain was not flooded for a longer time.
It exhibited transition to Poo angustifoliae-Alopecuretum covering a dryer marshy
meadow zone.

Its differential species are mx 2 Carex praecox SCHREB. and mx 3 Poa angusti-
folia L. with wide hydroecological adaptability.

16. Poo angustifoliae-Alopecuretum pratensis BODRK. 62
(Syn.: Alopecuretum pratensis hung. poetosum angustifoliae)

In the flood-plains of greater elevation in the valley of the Tisza, the drying foxtail
marshy meadows are getting gradually eclipsed. In our landscape protection district
it occurs only sporadically. In other places, for a more favourable nutrient supply
and less lasting water cover, it forms more rich and richly coloured stands (BobroG-
KOzY 1961, 1962). Compared with its other stands in our country, the foxtail meadows
of Transdanubia and the plain in Northwestern Hungary, named “Kis AIféld”
seems to be related with the association in respect to the number of species; thus,
the meadows in Comitat Baranya (HORVATH 1960), the hayfields along the river
Réaba (JEANPLONG 1960) or those in the plain “Kis Alf6ld” in Northwestern Hun-
gary (BORHIDI 1956) and in the eastern part of the Great Hungarian Plain (SiMoN
1960). From the eulittoral — epilittoral zone of the valley of the Danube, VICHEREK
(1962) described similar stands. They are known from the northern part of the central
range of mountains on the basis of investigations and reports by MATHE (1956) and
MATHE—KOVACS (1960). In our area it has fallen victim principally to the increased
cultivation of hoed plants.

17. Digitario-Portulacetum oleraceae (FELF. 42) TiM. et BODRK. 55

Development: It occurs in the most elevated areas on the terrace-like arranged
dunes by the Tisza in the landscape protection district of Martély. This elevated zone
is seldom or never flooded. Because of that, it is suitable also for the cultivation of
hoed plants. For this reason the original Cynodonto-Poétum angustifoliae (RAPCS.
26) S00 57 pastures were broken up and utilized mainly as maize-field. The regular
cultivation on loose alluvial-type sandy soil favours the development of Digitario-
Portulacetum.

On the basis of its species composition, this association is similar to the weed
communities reported from hoed plant cultures in the area between the Danube
and the Tisza. Its character species are: mx 3 Portulaca oleracea L., m 3 Digitaria
sanguinalis (L.) Scop., m 3 Agropyron repens P. B. as well as mx 3 Ambrosia elatior L.
greatly spreading in our area.

Ecological conditions of soil: Soil profile analyses showed the physical
clay fraction to constitute only in the upper layers 20% of the soil. The fine sand
fraction predominates. The moisture supply of soil is small in the autumnal aspect.
The organic matter content is similarly low. The calcium carbonate content, however,
can increase to 3—4% which is not frequent in the valley of the Tisza (Fig. 10).

18. Agropyro-Convolvuletum arvensis FELF. 43
(Syn.: Agropyretum repentis FELF. 42)

Development: It also formed on the more elevated sand dunes after the great
flood in 1970, where fruit gardens had flourished for about a century. As a consequenc
of lasting floods of high water stage, all fruit and grape species perished except the
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pear one. This weed community which is the variety of Agropyro-Convolvuletum
agropyretosum and calamagrostidetosum developed on this soil left in its greatest part
uncultivated. The original community must have also been Cynodonto-Poétum angusti-
foliae. Today it is agropyretosum, typicum.
In the lower parts among the dunes, however, the original vegetation must have
been Poo angustifoliae-Alopecuretum pratensis for the more favourable water supply.
Today the variety Agropyro-Convolvuletum rubetosum caesii is common here. Its
soil is essentially harder than that of the type, because of its high fine clay (0.001 mm
fraction) content. Towards deeper layers, however, the amount of this fraction dimi-
nishes. This is obviously due to the sedimentation of silt-clay caused by the changed
water course after the construction of the protecting dam system along the Tisza.
The accumulation of sodium salts is already demonstrable here (Fig. 11).

— rubetosum caesii
Differential species: Rannunculus repens L., Glechoma hederacea L. of the hg 2
type each, hgm 1 Xanthium italicumn MORETTI. Amorpha fruticosa L. and Fraxinus
pennsylvanica MARSH often forming impenetrable thickets can be facies-forming in
both subassociations.
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Fig. 11. Physical and chemical parameters of the soil of a weed community dominated by couch.

19. Bidenti-Calystegietum sepii FELF. 43

Development: During the last 30 years large tracts of the landscape protection
district were planted with Canadian poplar. In the place of the wood stands felled
in cutting age so called cutting vegetation has developed and occupied increasingly
greater areas in the district. Their characteristic stands develop within a few years.
Character species: hg 2 Calystegia sepium (L.) R. BR., hg 3 Polygonum hydropiper
L., hg 1 Carex hirta L., hgm 3 Aristolochia clematitis L., hg 3 Poa trivialis L. and
hhg 3 Myosoton aquaticum (L.) MONCH.

For the appearance of differential species characteristic of the changed hydro-
graphical situation, the following subassotiations could be differentiated:

— calystegietosum sepii, typicum
It can be expected to occur in medium moist habitats, often together with the Amorpha
fruticosa facies.

— caricetosum gracilis
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Forms stands in marshy habitats at lower-lying places. Differential species are
Carex gracilis CURTIS, Iris pseudacorus L. and Echinochloa crus-galli (L.) P. B.,
occasionally Stachys palustris L., too.

20. Echionochloo-Bidentetum tripartitae (W. KocH 26) Sod 71.
(Syn.: Bidentetum tripartiti (W. KocH 26) LIBBERT 32
Polygonum hydropiper-Bidens tripartitus ass. LoaM. 50)

Occurrence:It is the mud weed community in the clay-pits, earth mines of the
embankments along the rivers. During the last 60—80 years, these pits have been
filled in such a degree that now they contain water only for a very short time. Thus
they are favourable habitats for Bidention stands. Similar associations were reported
also from the other sections of the Tisza valley (TiMAR 1950). The Bidention mud-
plant societies in Croatia became known on the basis of MARKOVIC’s investigations
(1975). It was reported on from West Europe by LOHMEYER (1950) and in European
relations by PoLi and TUXEN (1960).

Character species: Bidens tripartita L. and Polygonum minus HuDs. of the hhg 3
type each; hg 3 P. mite SCHRANK, hhg 3 Myosoton aquaticum (L.) MONCH. and the
similar Rorippa palustris (L.) BESS.
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Fig. 12. Physical and chemical conditions of the soil of weed community on muddy alluvial soil
in the littoral.
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Subassociations:

— bidentetosum, typicum
One of the most frequent mud-plant weed cenoses of the valley of the Tisza. Though
it is principally composed of helo-hygrophytes, single individuals of hhe 3 Glyceria
maxima (HARTM.) HOLMG., he 1 Oenanthe aquatica (L.) Poir. and he 3 Potentilla
supina L. forming the lower herb stratum also occur here. The latter can be facies-
forming.

— xanthietosum italici
It develops in pits on soils somewhat dryer than the former ones, i.e. in places not
flooded before and in other similar devastated places. Differential species are:
hg 3 Polygonum mite SCHRANK, hg 2 Echinochloa crus-galli (L.) P. B., but chiefly
hgm 1 Xanthium italicum MORETTI forming large stands (Table 13).
Soil ecology: There is plenty of time for the colloids to settle in the stagnant
waters. Thus the soil is very hard: the physical clay fraction can amount to 80%
and in it the fine clay component dominates.

Since thesoil is less permeable to water, the water cover lasts longer and the lower
s oil layers are moisted in a lesser degree (Fig. 12). Accumulation of sodium salts is
also considerable, though these are not harmful in diluted state.

Table 13. Echinochloo-Bidentetum tripartiti
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21. Echinochloo-Heleochloetum alopecuroidis (n. nov)
(non Cyperio-Spergularion: Heleochloetum alopecuroidis (Rapcs 27) UBR. 48).

Occurrence: When the flood- plain of the Tisza and thus the higherlying parts of
the agricultural tillages of the landscape protection district are lastingly flooded
during the summer, the cultivated plants perish. In their place mud vegetation grow-
ing on loose soil and content with shorter vegetation period appears. Concerning
its species it can be easily differentiated from the former association.

Character species: They have a wide hydroecological adaptability. In the place
of the original Digitario-Portulacetum Zea culture consociation principally the
hygrophytes grow. Thus, besides the name-giving species and in addition to hhg 2
Potentilla anserina L. the hg 2 Calystegia sepium (L.) R. BR; moreover, some meso-
phytes can also thrive there as hgm 3 Plantago major L. and even mx 3 Portulaca
oleracea L. of wide adaptability (Fig. 13-A).
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Fig. 13. Hydroecological conditions of the species (A) and stands (B) of the association of
Heleochloa alopecuroides.
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Subassociations:

— heleochloetosum alopecuroidis, typicum
It occupies the lower-lying zone of flatter sand dunes located in terrace-like pattern
and covered with water for the longest time. Its species number is low. Differential
species are hhe 3 pseudohalophyte-type Alisma lanceolatum WITH. and he 2 Lyco-
pus exaltatus L.

— agrostetosum stoloniferae '
It the lasting water cover in summer recurs for more than one year, several hemi-
krypophytes will join the society. For the suspension of the devastaging agrotech-
nical effects, species number increases.
Differential species: hhg 3 Agrostis stolonifera L., hhg 3 Rorippa sylvestris (L.)
BEss, hg 2 Calystegia sepium (L.) R. Br., hgm 3 Polygonum lapathifolium L. and
hhg 2 Chenopodium rubrum L.

— portulacetosum oleraceae
It is found in elevated places of flat sand dunes where the water cover lasts for a
shorter period. Thus among its differential species mx 3 Portulaca oleracea L. as the
character species of the original Digitario-Portulacetum, where its share is highly
dominant, can occur in great quantities. Besides mx 1 Polygonum aviculare L. is
also found here (see further details in Table 14).
The hydroecological plots of the single subunits of association illustrate their water
demand, and the degree of their adaptabilities (Fig. 13-B).

22. Echinochloo-Polygonetum lapathifolii (Usv. 40) So0 et CSUROS (40) 47.
(Syn.: Polygonum lapathifolium ass. Uiv. 40, Junceto-Polygonetum So0 43)

Occurrence: The areas covered by Lythro-Alopecuretum, but much rather by
Poo-Alopecuretum below the dunes peris if the area is ploughed up and permantly
covered with water in the interest of hoed plant cultures. In their place the mud vege-
tation of hard alluvial soils appears. It often forms only clearings among the maize-
fields.
Character species: hgm 3 Polygonum lapathifolium L., hg1 type Symphytum
officinale S., m 2 Setaria lutescens (WEIGEL) HUBBARD and hgm 1 Rubus caesius L.
Subassociations:
— echinochloetosum
In the most damp depressions of cultivated soil if forms luxuriant stands.
Differential species are Echinochloa crus-galli (L.) P. B. and Bidens tripartita L.
— polygonetosum lapathifolii, typicum
Occurs on tillages less covered with stagnant waters.
Differential species besides the name-giving one are: hgm 1 Xanthium italicum
MORETTI, Setaria lutescens (WEIG.) HUB. and hgm 3 Aristolochia clematitis L.
The texture of soil in this subassociation is similar to that of Poo angustifoliae- Alopecu-
retum. 80% of the decantable part of soil consists of equal amounts of coarse silt
(0.05—0.01 mm) and fine colloidal clay fraction (0.001 mm). The amount of sodium
salts bounded to this adsorbtion complex approximates the lower limit of sodaic
condition (0.01%). This is, however, not evident yet from the species composition
of the community (Fig. 14).

23. Lolio-Alopecuretum pratensis BODRK. 62

Occurrence: It is found everywhere in the foxtail meadows under grazing. In the
“Barci-rét” of our landscape protection district it has developed principally by the
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Table 14. Echinochloo-Heleochloetum alopecuroidis
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Fig. 14. Parameters of the soil of Echinochloo-Polygonetum-association.

transformation of the original Lythro virgatae-Alopecuretum which was caused by
regular grazing.

Its species composition is nearly identical with those reported from other pastures
in the valley of the Tisza (BODROGKOZY 1962).

References

AMBROZ, Z. und BALATOVA-TULACKOVA, E. (1968): Zur Kenntnis der biologischen Aktivitit
und des Humusanteils in den Boden der Magnocaricetalia- und Molinietalia-Gesellschaft
im Gebiet der SW-Slowakei. — Preslia 40, 80—93.

BALATOVA-TULACKOVA, E. (1965): Die Sumpf- und Wiesengesellschaften der Mineralboden siid-
lich des Zabieh bei Hlu¢in. — Veget. Acta Geobot. /3, 1—51.

BALATOVA-TULACKOVA, E. (1968): Grundwasserganglinien und Wiesengesellschaften (Verglei-
chende Studie der Wiesen aus Siidmihren und der Stidwestslowakei). — Acta Sci. Nat.
Acad. Sci. Boh.-slov. 2, 1—37. B

BALATOVA-TULACKOVA, E. und HUBL, E. (1974): Uber die Phragmitetea und Molinietalia-Gesell-

schaften in der Thaya-, March- und Donau-Aue Osterreichs. — Phytocoen. Stuttgart /,
263—305.

126



BALATOVA-TULACKOVA, E. und KNEZEVIC, M. (1975): Beitrag zur Kenntnis der Uberschwemmungs-
wiesen in der Drava- und Karasica-Aue (Nord-Jugoslawien). — Acta Bot. Croat. 34,
63—380.

BoDROGKOZY, GY. (1958): Beitrdge zur Kenntnis der syndkologischen Verhiltnisse der Schlamm-
vegetation auf Kultur- und Halbkultur Sandbodengebieten. — Acta Biol. Szeged 4, 121—142.

BopROGKOZY, GY. (1961): Okologische Untersuchungen der Mihwiesen und Weiden der Mittel-
Theiss (Das Leben der Tisza XIII). — Phyton (Graz) 9, 196—216.

BobroGkOzZY, GY. (1962): Das Leben der Tisza XVIIIL. Die Vegetation des Theiss-Wellenraumes.
1. Zonologische und dkologische Untersuchungen in der Gegend von Tokaj. — Acta Biol.
Szeged 8, 3—44.

BoproGkoOzy, Gy. (1965): Die Vegetation des Theiss-Wellenraumes. I1. Vegetationsanalyse und
Standortdkologie des Wasser- und Sumpfpflanzenzénosen im Raum von Tiszafiired. — Tis-
cia (Szeged) 1, 5—31.

BobpROGKOZY, GY. (1967): Vegetation of the Tisza inundation area. IV. Examination result of
the Magnocaricion associations from the area Alpar. — Tiscia (Szeged 3, 27—40.

BobroGk6zY, Gy. and HorVATH, I. (1977): Connection between stand pattern and the organic-
matter production in the marshlands of the inundation area at Kortvélyes. — Tiscia (Szeged)
12, 65—70.

BobroGkOzY, Gy. and HorVATH, 1. (1979): Effect of lasting floods on the species composition
and organic-matter production of the marshy meadow-lands in the floodplains of the Tisza
— Tiscia (Szeged) 14, 81—88.

BorHIDI, A. (1956): Die Steppen und Wiesen im Sandgebiet der Kleinen Ungarischen Tiefebene.
— Acta Bot. Acad. Sci. Hung. 2.

ELLENBERG, H. (1952): Wiesen und Weiden und ihre standortliche Bewertung. — Stuttgart.

EskucHE, U. (1963): Untersuchunge des Bodenwasserhaushaltes von Pflanzengesellschaften. —
Dt. Gewidsserkundl. Mitt. 17—20.

FINTA, 1. (1979): Revision of the home Distribution of Wolffia arrhiza L. — Tiscia (Szeged)

14, 71—380.
GORs, S. (1968): Der Wandel der Vegetation im Naturschutzgebiet Schenniger Moos unter dem
Einfluss des Menschen in zwei Jahrhunderten. Aus “Das Schwenninger Moos*. — Die

Nat. u. Landsch. Baden—Waiirtembergs 5, 190—284. .

JEANPLONG, J. (1960): Vazlatok a Raba hatarvidék artereinek rétjeirél (Ubersichtliche Schilderung
der am oberen Raab-lauf in Ungarn gelegenen Wiesen). — Bot. Kozlem. 48, 289—299.

HEINY, S. (1960): Okologische Charakteristik der Wasser- und Sumppflanzen in der slowakischen
Tiefebenen (Donau- und Theissgebiet). — Bratislava.

HorvATH, A. O. (1960): Mecsek kornyéki rétek (Die Wiesen der Mecsekgegend). — Janus
Pannonius Mus. Evk. 53—67.

KArRPATI, V. (1963): Die zdnologischen und okologischen Verhiltnisse der Wasservegetation
des Donau-tiberschwemmungsraumes in Ungarn. — Acta Bot. Acad. Sci. Hung. 9, 323—
384.

KNAPP, R. und STOFFERS, A. L. (1962): Uber die Vegetation von Gewissern und Ufern in mittleren
Hessen und Untersuchungen tiber den Einfluss von Pflanzen auf Sauerstoffgehalt, Wasser-
stoff-Ionen-Konzentration und die Lebensmdéglichkeit anderer Gewédchse. — Ber. d. Ober-
hess. Ges. f. Nat. u. Heilk. zu Giessen Naturwiss. Arb. 32, 90—141. _

Korecky, K. (1960): Fytocenologickd studie slatinnych luk v severovychodnich Cechach. —

Praha.

Korecky, K. (1965): Zur Okologie der Makrophyten an Flussufern. — Preslia (Praha) 37,
246—263.

KoreckY, K. (1966): Okologische Hauptunterschiede zwischen Ré&hrichtgesellschaften flissender
und stehender Binnengewdsser Mittel-Europas. — Folia Geobot.-Phytotax. (Praha) 1,
193—242.

Korecky, K. (1967a): Mitteleuropéische Flussréhrichgesellschaften des Phalaridion arundinaceae-
Verbandes. — Limnologica (Berlin) 5, 39—79.

Kopecky, K. (1967b): Einfluss langdauernder Uberflutungen auf die Stoffproduktion von Glanz-
graswiesen. — Folia Geobot.-Phytotax. (Praha) 2, 347—382.

KovAcs, M. (1957): A négradi florajaras Magnocaricion tarsuldsai (Die Magnocariocion-Zéno-
sen des Nograder Florendistrikts). — Bot. Kozlem. 47, 135—155.

Kozma, A. and TOLGYESI, Gy. (1979): Plant associations of flood plaints along the Middle Tisza
and their agricultural utilization. — Tiscia (Szeged) 14, 105—122.

LoHMEYER, W. (1950): Das Polygoneto Brittingeri — Chenopodietum rubri und das Xanthieto
riparii — Chenopodietum rubri zwei flussbegleitende Bidention-Gesellschaften. — Mitt.
Flor.-soc. Arbeitsgem. Stolzenau/Weser 2.

127



MARKOVIC, L. (1975): O vegetaciji Bidention tripartiti u Hrvatskoj (Uber das Bidention tripartiti
in Kroatien). — Acta Bot. Croat. 34, 103—120.

MATHE, 1. (1956): Vegeticiotanulmanyok a nogradi florajards teriiletén, kiilonds tekintettel
rétjeinek, legelSinek Okologiai viszonyaira (Studies on the vegetation in Nogrdd County,
with special regard to the ecological conditions in its meadows and pastures) (in Hungarian
only). — MTA 1IV. oszt. Kozlem. 9, 2—56.

MATHE, I. und KovAcs, M. (1960): Vegetationsstudien im Matra-Gebirge. — Acta Bot. Acad.
Sci. Hung. 6, 343.

PierscH, W. (1965): Beitrage zur Gliederung der europdischen Zwegbinsen-Gesellschaften. —
Vegetatio /3, 1—37.

Pietsch, W. (1973): Zur soziologie und 06kologie der Zwergbinsen-Gesellschaften Ungarns
(Klasse Isoéto-Nanojuncetea Br.-Bl. ex Tx. 1943). — Acta Bot. Acad. Sci. Hung. 19,
269—288.

Poui, E. und TUXEN, J. (1960): Uber Bidentetalia-Gesellschaften Europas. — Mitt. d. Flor.-soz.
Arbgem. 8, 136—144.

SivoN, T. (1960): Die Vegetation der Moore in den Naturschutzgebieten der nordlichen Alféld. —
Acta Bot. Acad. Sci. Hung. 6, 107.

So0, R. (1938): Vizi, mocsari és réti novényszovetkezetek a Nyirségben (Wasser-, Sumpf- und
Wiesenpflanzengesellschaften des Sandgebietes Nyirség). — Bot. Koézlem. 35, 250—273.

So6, R. (1964—1980): Synopsis systematico-geobotanica florae vegetationisque Hungariae
I—VI. — Budapest (in Hungary).

SzALAY, M. (1957): A novénytarsulastan mint a hidrologiai kutatds segédeszkdze (Die Pflanzen-
soziologischen Hilfmittel der hydrologischen Forschung). — Hidrobiol. K6zlony 3,222—231 .

TIMAR, L. (1950): A Tisza-meder ndvényzete Szolnok és Szeged kozott (Les associations végétales
du lit de la Tisza de Szolnok a Szeged). — Debr. Tud. Egyet. Biol. Int. Evk. 1, 72—145.

TIMAR, L. (1954): A Tisza hullamterének novényzete Szolnok és Szeged kozott. 1. Vizi novényzet
(Potametea Br.-Bl. et Tx.) (Die Vegetation des Flutraums der Tisza zwischen Szolnok und
Szeged. 1. Wasservegetation (Potametea Br.-Bl. et Tx.). — Bot. Kozlem. 44, 85—98.

TiMAR, L. und BoproGkozy, Gy. (1969): Die pfalnzengeographische Karte von Tiszazug. —
Acta Bot. Acad. Sci. Hung. 5, 203—232.

VICHEREK, J. (1962): Type fytocenos aluvidlni nivy dolhino Podyji se Zvastnim zamerenim na
spolecenstva lucni (Typen von Phytozonosen der alluvialen Aue des unteren Thya-Gebiets
mit besonderer Beriicksichtigung der Wiesenpflanzengesellschaften. — Folia. Fac. Sci.
Nat. Univ. Purkynianae Brunensis, Biologia 3, 1—113.

Zoryowmr, B. und PrEcsENYI, . (1964): Methode zur dkologischen Charakterisierung der Vegeta-
tio6nseinheiten und zum Vergleich der Standorte. — Acta Bot. Acad. Sci. Hung. 10, 377—
416.

Zoryowmr, B. et al. (1967): Einreihung von 1400 Arten der ungarischen Flora in dkologische
Gruppen nach TWR-Zahlen. — Fragmenta Bot. 4, 101—142.

re r

A Martélyi Tajvédelmi Korzet novénytakarodja tarsulds
talaj- és hidrookologiai viszonyainak valtozasa az utolso tiz év folyaman

BobproGgkozy Gy.

Jozsef Attila Tudomanyegyetem Novénytani Tanszék
Szeged, Magyarorszag

Kivonat

E vizsgalatok féleg a Korzet Kortvélyes szigetére dsszpontosultak. Feladata az itt kialakult,
féleg lagyszaru novénytarsulasok valamint talajuk fizikai felépitése, nedvességelladtottsaga, a nat-
riumsok esetleges felhalmozdodéasa és a kiilonb6zé mérvi arvizboritottsag és annak tartéssdga
kozotti Osszefiiggések tisztdzdsa. — A kiilonbozd koru holt dgak kdzepesen gazdag vizindvény
tarsuldsai, a novényevd halak néhany évvel ezeldtt tortént betelepitése utdn teljesen kipusztultak.

A sziget leghosszabb pangoviz boritdsu, legkotottebb Ontéstalajan Glycerietum maximae,
Leucanthemo serotino-Alopecuretum pratensis, Carici-Typhoidetum arundinaceae alakult Ki.
A rovidebb ideig pangovizes zondban Carici melanostachyae-Alopecuretum pratensis s ezt kove-
téen a Lythro virgatae-Alopecuretum pratensis jelentkezett. A terasz-szerlien kialakult homok-
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dinék tartésan vizboritotta zondjaban Echinochloo-Bidentetum, a folyopart ontéstalajan Elatini-
Eleocharition ovatae asszocidciok lelhetSk fel.

Hidrodkoloégiai viszonyaik tisztazasara az Ellenberg, hazai viszonylatban Zolyomi és mt.ai
rendszerét tovabb fejlesztve a tiz kategdrian beliil 3-3 alegységet, igy dsszesen 30 kategorian beldli
egységet sikeriilt elkiiloniteni, fajkomponenseik hidrookoldgiai gorbéinek megszerkesztése révén.

Promene cenotickih, pedoloskih i hidroekoloskih prilika biljnog
pokrivaca zasticenog okruga Martély u toku poslednjih deset godina

BobproGgkOzy Gy.
JATE, Novénytani Tanszék, Szeged, Hungaria
Abstrakt

Ova istrazivanje unutar zasticenog okruga su se uglavnom ussredsredila na ostrvo Kortvé-
lyes, sa zadatkom da razjasne medjuzavisnost izmedju lokalno nastale, uglavnom zeljaste biljne
zajednice s jedne strane, i fizickih osobina tla, vodnog rezima, eventualnog nagomilavanja natri-
jumovih soli kao i razli¢itih vodostaja i njihovog vremenskog trajanja s druge strane. Osrednje
biljne zajednice mrtvaja razliite starosti, nakon introdukcije biljojedih riba od pre nekoliko go-
dina, potpuno su iscezle.

Na najvezanijoj plavnoj podlozi ostrva, gde se voda najduze zadrzava, razvila se Glycerietum
maximae, Leucanthemo-serotino-Alopecuretum pratensis, Carici-Typhoidetum arundinaceae zajed-
nica. U zoni sa kra¢im zadrzavanjem vode javlja se Lythro virgatae-Alopecuretum pratensis nakon
Carici melanostachyae-Alopecuretum pratensis zajednice. U trajno poplavljenoj zoni terasastih
pescanih dina nalazi se Echinochloo-Bidentetum, dok je obala pod Elatini-Eleocharition ovatae
asocijacijom.

Na osnovu konstrukcije hidroekoloskih krivulja pojedinih vrsta, razradjivanjem sistema
ELLENBERG-a odnosno Zoryowmi at al., uspelo nam je ukupno izdvojiti 30 unutarkategorijskih
jedinica, odnosno izdvajanje od po 3 unutar 10 kategorija.

CMEHBI B IIOYBEHHBIX ¥ TUAPO3KOJOTMYECKUAX
OTHONIEHUSAX PACTUTEJBHBIX COOBIIECTBAX
MPUPIITHO-OXPAHHOTO PAITOHA MAPTEM
B MMOCJEJTHEM JECATIIETAN

Jd.Bonporkes3u

Kadenpa 60TaEnkn yEEBepcuTeTa MM. ATTHIEI Moxkeda,
Ceren, BHP

Pesrome

VccnenoBanust B OCHOBHOXK KOHIIGHTPHPOBAIHCE HA ocTpoBe Képtaeitemmr. 3amaym wmccriemo-
BaHMS 3aKJIIOYAJMCh B OCHOBHOM, BBISICHEHHH OOpPa30BaHHUS 3/1€Ch TPABSHUCTBIX PACTHUTEIBHBIX
coo01ecTB, HU3UYECKOM CTPYKTYPHI MOYB, COCTOSTHUS BIIATH W HAKOIUJICHHS B HElf HATPHUEBBIX COJIEH,
a TaKKe IPUYAH IIPOUCXOKICHUS PA3HOOOPA3HBIX BOIHBIX PA3IMBOB M B3aWMOCBSI3U MEXy HAMH.

B pa3sHOBO3pacCTHBIX CTapHliax, B CBS3M C 3aCHJIEHHEM Iapy JIET TOMY Ha3al TPaBOsSIHBIX PHIO,
MPEKHUE PACTUTETHHBIE COOOIIECTBA IOHOCTHIO OBLIM YHHYTOXKCHBI.

B camoii IOJIrOBpeMEHHOI 3aCTOWHOI BOJE OCTPIBA, B BA3KOM HMOYBE 0OPAa30BaUCh PACTH
TenbHbIe coobutectsa: Glycerietum maximae, Leucanthemo serotino — Alopecuretum pratensis, Ca-
rici — Typhoidetum arundinacae.

B KOpPOTKO BpeMEHHO 3acTOiHOM Boae BcTpeyaeM Carici melanostachyae — Alopecuretum pra-
tensis ~ a 3a HUM cienyeMoro Lythro virgatae — Alopecuretum prantensis.

B mMTensHO 3aJMBHOM 30HE, B Teppacax IeCYaHHBIX IIOH MOSBIsieTCs moToM Echinochloo-
Bidentetum, ~ , a Ha IpuOEPEKHOIN HACHIMHOM 10uBe Elatini — Eleocharition ovatae cooOmecTBo.

JI11s BBISICHEHHWSI THIPO3KOJIOTOYECKWX OTHOMEHWU DiieHOepra — B MECTHBIX OTHOIIEHHSX
cucTeM 30JIbOMHES U Ap. — BHYTpH 10 KaTeropud yaaioch OTAEIHTH 3-3 moakateropuu, Bcero 30
BHYTPUKATErOPHBIX €IUHHUIIBI — IIyTeM COCTaBJICHHUS] BHIOKOMIIOHEHTHBIX ¥ THAPO 3KOJIOTHYECKUX
KPUBBIX.
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