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In the middle of the last century enormous water regulation works were implemented in 
the flood plain of the River Tisza in order to open large areas for intensive agricultural pro
duction. In the recent past (1970s) agricultural amelioration has been the most significant 
of human-induced factors threatening the wetlands. Fortunately, the dominant wetland 
types have survived these unfavourable conditions. The remains of them are still of inesti
mable value for nature conservation, because alkaline marshes and shallow ponds have al
most completely disappeared from other parts of Europe.
Consequently, it is the basic duty of nature conservation to preserve or restore the residual 
natural or semi-natural wetlands, as well as to revive the one-time connections among 
units that have become separated from each other. Accordingly, Hortobagy National Park 
aims at restoring and maintaining the original water regime of the water-related habitats in 
order to arrive at the most natural conditions possible.
Hydrobiological research on a rehabilitated marsh was started in 1996, the year of the first 
flooding, while in 1997 the investigations were completed with a vegetation survey. In the 
present paper, information is provided on the hydrobiological conditions observed in the 
area, and the principal botanical transformations of the flooded marsh are summarized. In 
the starting phase of the rehabilitation significant changes took place as the degraded ho
mogenous vegetation became altered by -  when considering species composition and 
structure -  a more diverse type of vegetation. Both botanical and hydrobiological data in
dicated an alkaline marsh character.
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Introduction

The characteristic feature of wetlands is basically determined by hydrological factors, 
primarily by the dominant hydrological regime. The ecotone of wetlands plays an impor
tant role as a source of habitat diversity, which is maintained by the seasonal or annual wa
ter regime reflecting relatively significant variations (Dugan 1990). Vegetation has an es-

* Corresponding author: Phone: +36 52 316 666 (2617), fax: +36 52 512 932

ACTA BOT. CROAT. 59 (2), 2000 403



Góri S., Lakatos G., Aradiÿ C., K. Kiss M„ Bitskey K.

sential part in the functioning of wetlands, while on the other hand water supply and water 
quality have major implications for vegetation type and structure. The interactions between 
biotic and abiotic factors dynamically change, therefore the network of interrelating factors 
can only be revealed by exploring and understanding the sub-processes as well (Lakatos 
1990).

Besides preserving the structure and functioning of natural and semi-natural systems in 
their entirely, restoring natural systems that have been dam aged and are suffering from eco
logical m alfunctions can also be regarded as an important task for nature conservation. The 
preservation, conservation or -  when necessary and possible -rehabilitation and recon
struction of the natural state, biological diversity and m osaic structure of wetlands, for
merly a typical com ponent of the original landscape, call for purposeful solutions and im 
mediate action. Due to the large-scale transformation of the landscape, the natural systems 
were restricted to small residual areas, and as a result rehabilitation and reconstruction need 
increasing stress in nature conservation management. Restoration activities concentrate on 
the accom plishm ent o f  ju st the m ost urgent works, leaving the completion, that is the m a
jority o f the favourable processes, to nature’s regenerative ability. During the first years o f 
restoration, the artificial réintroduction of species that have become extinct should be 
avoided. The developm ent of the ecological framework in the habitat has to be left to nature 
(Gôri et al. 1997).

The present study is aim ed at investigating the vegetation in three branches o f Meggyes 
M arsh (Hortobagy National Park) in the initial phase o f rehabilitation.

Materials and methods

Hortobagy Region (Eastern Hungary) is situated in the Great Hungarian Plain, in a shal
low depression of the M iddle T isza Region covering an area o f approxim ately 2500 km 2. 
The region used to constitute a part o f the flood plains o f the R iver Tisza. As a section of 
Hortobagy N ational Park M eggyes M arsh belongs to the Egyek-Pusztakocs M arsh System 
(4073 ha), which once com prised over ten thousand hectares regularly inundated by the lo
cal waterways of the R iver Tisza. At the end of the Pleistocene, some silty-loamy materials 
began to accum ulate on the surface. These alluvial materials originated from the deposi
tions of several rivers, from the present-day River Tisza and its tributaries. The area is dom 
inated by black alkaline, soil-alkali solonetz soil. The original flora o f the site was probably 
a com bination of the vegetation types characteristic o f the oxbows and backw aters along 
the river, as well as the various types o f wetlands, temporary and perm anent marshes, and 
water meadows in the region.

On the Egyek-Pusztakocs area alkaline marshes (Bolboschoenion maritimi cominetale) 
are dom inated by reeds (Scirpo-Phragmitetum) in deeper parts, diversified by hairweeds 
(Potametea) in open-water surface patches. The marshes are surrounded by a belt o f alka
line meadows (Beckmannion erucaeformis) and alkaline short grasslands (Achilleo-Festu- 
cetum pseudouinae) representing a transition between the aquatic and terrestrial habitats. 
The boundaries show seasonal and interannual fluctuation in accordance with the changes 
in the w ater level. Nowadays, the natural levees along the marshes are cultivated and the 
small patches o f grasslands are grazed.
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M eggyes-lapos M arsh was form ed by local waterways, as indicated by its riverbed de
scent from  north to south and the natural levees bordering the marsh. The total length of this 
ancient riverbed is 1700 m, the m axim um  width is 500 m, and it covers 75 ha. The level dif
ferences are quite significant in the middle part o f the site, for instance exceeding 3 m  in 
some patches. As a result o f the watercourse regulations and the subsequent drainage, the 
natural drainage basin of the site was fragmented and the marsh could collect water only 
from  precipitation. A fter agricultural amelioration the m arsh dried up. Due to regular reed 
harvesting, the southern reed bed (31 hectares) has becom e homogenous. Only some 
patches o f Glyceria maxima and Typha angustifolia have survived from  the originally di
verse flora. In the north, tussocks can be found with the plant species o f alkaline meadows 
and marshes, surrounded by marshy meadows with Alopecurns pratensis (Agrosti-Alope- 
curetum pratensis). In spring 1997 the M eggyes-lapos M arsh was flooded as a part o f the 
nature conservation rehabilitation of the whole marsh system.

The M eggyes M arsh consists o f three parallel branches. One o f these (M eggyes-lapos 
M arsh) had been com pletely dry and covered by dense reed bed for a long period, while the 
other two (M eggyes-I and M eggyes-H , 5 hectares both) have significant water coverage in 
spring, but dry up by the m iddle or end of summer.

H ydrobiological research was started in 1996, and in 1997 it was com pleted with a veg
etation survey. Through a num ber of field visits a species list was com piled and during 
summer, transects were created in order to identify the extension of the dom inant plant as
sociations in all marshes. In September, aerial photographs were taken. In M eggyes-lapos 
and M eggyes-I m arshes water samples were collected from  M arch until October, while in 
summ er vegetation m apping was carried out.

Results

The rehabilitation project has proposed the flooding o f the dried marshes in a manner 
corresponding to the original pattern of water movements with early spring inundation. In 
the case of the M eggyes M arsh only the largest unit (the so-called M eggyes-lapos M arsh) 
has been flooded. The other two branches have still obtained water only from  precipitation. 
The nature conservation m anagem ent o f M eggyes-lapos M arsh has aimed at maintaining a 
semistatic m arsh type with the area being dried out only once a decade; the other two 
marshes represent an astatic type and dry out in summer. In the first year o f the rehabilita
tion an outstandingly valuable bird life appeared in M eggyes-lapos M arsh, and conse
quently investigation on the relationship between water supply conditions and water qual
ity is required, as well as between the nesting bird population and the vegetation structure 
(Gori et al. 1997).

The results o f water chem istry analysis showing pH, conductivity values and Na-, Ca-, 
Cl-ion concentrations can be found in Figures 1, 2, 3 and 4.

The species list o f vegetation in M eggyes-lapos, M eggyes-I and M eggyes-II m arshes is 
summ arized in Table 1. The coverage o f the dominant plant com munities in M eggyes I 
M arsh is presented in Table 2.
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Fig. 3. Natrium, calcium and chloride concen- Fig. 4. Natrium, calcium and chloride concen
tration (Meggyes lapos, 1997) tration (Meggyes I., 1997)

Discussion

Through an integrated nature conservation managem ent o f the m arsh system, the vari
ous habitat types represented by locally separated marsh units will play different nature 
conservation roles. This can be achieved by the integrated hydrological rehabilitation of 
the site. Yet it is not proposed to keep water levels stable all year in any o f the marshes, but 
to im itate the natural water regim e predom inant before river regulation; for instance, dur
ing the spring inundation, m arshes are flooded with different water levels and some o f them 
are left to dry out in sum m er or every 5 -10  years, which will maintain the temporary alka
line marsh character.

Since the originally semistatic M eggyes-lapos M arsh rem ained dry for decades, the 
m ost apparent changes took place in this site. A fter the first flooding, significant open-wa
ter patches developed in the area and hair-weed species (Salvinia natans, Fontinalis 
antipyretica, Lemna minor, Lemna trisulca) colonised them with some submerged species 
(Ceratophyllum submersum). Utricularia vulgaris appeared in rem arkable density. Fol
lowing the flooding o f the M eggyes-lapos, the homogenous reed bed becam e sparser in the 
deepest patches, while on those parts that had formerly had temporary water cover there
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Tab. 1. H o r to b á g y  - M e g g y e s  M a r s h  (A u g u s t  1 9 9 7 ), l i s t  o f  p la n ts .

M e g g y e s - I M e g g y e s - I! M e g g y e s - lo p o s

1 . M ism a p la n ta g o cq u a tica  L + +
2 .  Alopecurus g enicu latus  L. + +
3 .  A lo p ecu rm  p ratensis  L. + + +
4 .  Agrostis stolonifero  L. + + +
5 . B eckm a nn la  eruciform is  ( L . )  H o st + + +
6 . B olboschoenus m aritum us  ( L . )  P o lio + + +
7 . Carex a culiform is  E h rh . + + +
8 .  Carex riparia  C u rt. + +
9 , Ceratophyllum  subm ersum  L. + + +

1 0 .  Clatine a lsinastrum  L. +
1 1 .  £leocbaris palustris  ( L . )  R . e t  S c h . + + +
1 2 .  S ly ceria  M a n s  [L .)  R . Br. + +
1 3 .  Slyceria  m a xim a  (H o r t m .)  H o lm b g . + + +
1 4 .  Ie m n a  m in o r  L. + + +
1 5 .  Ie m n a  trisulca  L. + +
1 6 .  ly c o p u s  europaeus  L. + + +
1 7 .  Lytbrum  salicaria  L. + +
1 8 .  Lytbrum  virgatum  L. + + +
1 9 .  Pbalaroides arundinacea  ( l . )  R o u s c h e rt + +
2 0 .  Phragm ites australis  ( C o v . )  T rin  e x  S te u d e l + + +
2 1 .  Polygonum  am pbib ium  L +
2 2 .  Potam ogetón pectinatus  L. +
2 3 .  Potam ogetón natans  L. +
2 4 .  R u m ex hydro lapathum  H u d s . + + +
2 5 .  Scb oenoplectus locustas (L .)  P o lio + + +
2 6 .  Scb oenoplectus tabernaem ontani (C . C. G m e l.)  P o lio + + +

2 7 .  Sparganlum  erectum  L. +

2 8 .  Jypha angusbfo lia  L + + +
2 9 .  Jypha la t i f o l la l + + +
3 0 .  Utricularia vulgaris  L. +
3 1 .  Chara foetlda  A . B r. +
3 2 .  Fontinalis antipyretica  H e d w . +
3 3 .  Sa lv ln la  natans  L. +

Tab. 2. C o v e r a g e  o f  d o m in a n t  p la n t  c o m m u n it ie s  in  M e g g y e s - I

P l a n t  c o m m u n i t y C o v e r a g e
m 2 %

Scirpo-Phragm itetum  phragm itetosum 12,019 23.3

Scirpo-Phragm itetum  typhetosum 3,135 6.1

Scirpo-Phragm itetum  schoenoplectosum  lacustris 2,100 4.1

Scirpo-Phragm itetum  eleocharitosum  palustris 20 0.1

Glycerietum  m axim oe 200 0.4

Caricetum acutiformis-riparie 480 0.9

Bolb oschoenetum  m aritim i 17,790 34.5

O p e n  w a te r  s u rfa c e 15,756 30.6

T o ta l 51,500 100.0
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was no change observed. In patches previously without permanent water cover (the 
m eadow zone of the eastern shore, alkaline meadows), the vegetation started to decay, mud 
vegetation or shallow open-water surface began to develop. The transformation of these 
patches is expected to take place in the future. No change on the steep western side oc
curred. In July the reeds started to recover in the sparser patches, and the 50-60  cm increase 
-  as com pared to the previous spring w ater level -  did not caused dam age to the reeds. Nev
ertheless, a continuous alteration of the vegetation can be predicted and it is probably 
Bolboschoenus maritimus that will grow in the zone of decayed m eadow vegetation.

The results o f water chemistry analyses indicate seasonal changes (Figs. 1, 2, 3, 4), 
graduations, as well as the increase of the alkaline character in water, especially in the case 
of M eggyes-I, as the m easured conductivity was higher than 3000pS/cm  (Fig. 2). Only two 
species o f hair-weeds were found here, as opposed to the 6 -6  species o f the other two 
wetlands. A ccording to vegetation mapping perform ed in M eggyes-I, the Bolboscho- 
enetum maritimi association was dom inant in this wetland with 35% coverage, while vari
ous sub-associations o f the Scirpo-Phrcigmitetum association covered 34% and 31% was 
open-water surface. M eggyes-I particularly represents the astatic marsh type dom inated by 
em ergent m acrophytes.

Botanical changes were accom panied by significant changes in the avifauna of the 
marshes. Before flooding the nesting bird communities o f the area were characterized by 
very low species and individual numbers. This was replaced by a more diverse bird life. All 
the four grebe species nesting in Hungary appeared in the M eggyes-lapos M arsh (Tachy- 
baptus ruficollis, Podiceps nigricollis, Podiceps griseigena, Podiceps cristatus), as well as 
three tern species (Chlidonias hybrida,Chlidonias niger, Chlidonias leucopterus). F lo
oding M eggyes-lapos has also had a favourable influence on the bird life o f the other two 
marshes, where grey-lag geese, ducks, snipes and terns have started to feed.

Conclusions

The survival o f protected areas and the preservation o f their values can only be 
achieved by serious measures o f an active nature conservation based upon the results of 
grounded research and investigation.

Thorough prelim inary works are indispensable in the case of fragile wetland habitats 
that have been able to survive only in small remnants.

W hen assessing the effect o f a rehabilitation work, full inform ation on the vegetation of 
the starting phase can be regarded as a basic requisite, while the continuation o f the investi
gations m ust constitute our prim ary future duty.
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