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Lake Bence-tó has been investigated by the authors since its discovery in 1980. Detailed vegetation 
map of the area has been prepared, with the indication of 11 associations currently existing in the 
area. Using former data and our own observation, a species list consisting of 130 plants has been 
prepared, 12 of these are protected. The number of the days, when open water covers the area, has 
been decreasing from year to year. By 1995 18 species became extinct from the lake, 4 of these 
were protected. Weeds from arable lands tend to intrude deeper and deeper into the area, while the 
average nature conservation values of the associations together with the number and the ratio of 
species requiring permanent water supply is decreasing. A long-term pre-reconstructional research 
is currently conducted by the authors in the area. This paper presents the results of the first phase of 
their project. 
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INTRODUCTION 

Lake Bence-tó is a ca 1500 m long and 70 m wide, C-shaped, silted back

water on the Bereg Plain (NE Hungary) in the environs of Takos, Csaroda and 

Fejércse villages (Fig. 1). I t was first registered in the Hortobágy Natural Park in 

1990 on the basis of ISTVÁN D. PETHE's report as a new locality for the occur

rence of Sphagnum species in the Samicum. 

Normally, such backwaters are surrounded by forests or meadows, but for 

the lake Bence-tó these had been turned into arable fields earlier. Only a small 

fragment of Querco robori-Carpinetum hungaricum forest can be found at the 

lake's eastern corner. Open water was present only for one month (until the end 

of May) in 1995. 

In the Holocene, alluvial clay and silt layers were deposited onto the Pleis

tocene river gravel sediment of the Bereg Plain. The bed of the Tisza River grad

ually shifted from the eastern part of the plain towards southwest leaving a laby-



rinth of oxbow lakes and channels behind. The river occupied its present place in 
the Neoholocene. This runs roughly along the border of the w a r m temperate and 
cold temperate climatic zones. The number of sunny hours is ca 1950, annual 
mean temperature is 9.4-9.5 °C. Yearly precipitation is 630-660 mm, out of that 
370-380 mm falls during the vegetation period. The prevailing wind is northerly 
( M A R O S I and S O M O G Y I 1990). 

Several papers dealt with the flora and vegetation of the Bereg Plain. The 
forests were studied by H A R G I T A I (1938, 1943), KOVÁCS (1958), NÉMETH 
(1980) and S I M O N (1957), the grasslands by JUHÁSZ-NAGY (1959, 1960), and the 
peat bogs by S I M O N (1953, 1954, 1960, 1968a, b, 1985a, 1992a), T Ó T H and K A 
LAPOS 1993 and VOZÁRY (1957). Data on the vegetation of Kaszonyi-hegy (Kas-

Fig. 1 . The location of lake Bence-tó 



zony hil l ) near Barabás were published by BARTHA and GENCSI (1991), on the 
vegetation of the Ecsedi-láp (Ecsed marsh) and the relicts of the Great Plain and 
other floristic data by BOROS (1938, 1954, 1962), on the geomorphology and the 
evolution of the water system of the Szatmár-Bereg Plain by BORSY (1954, 
1959), on the region's biogeography by DÉVAI and FlNTHA (1968), on the 
changes in the vegetation of the plains during the past centuries and the current 
reconstructional processes by FlNTHA (1976), on the pollen records of the bog at 
Csaroda by CSINÁDY ( 1959), on the mountain elements of the flora and vegeta
tion of the northern Great Plain by SIMON (1950, 1952, 1954, 1985&), and on the 
northern habitats of Crocus heuffelianus by SIMON and MOLNÁR (1972). 

Floristic data on the Bereg Plain were presented by FlNTHA (1984), HUSÁK 
and OTAHELOVÁ (1982), KEVEY (1978), KOVÁCS and PRISZTER (1977), KUL
CSÁR (1952) and MÁTHÉ (1959), SIMON (1965b), SOÓ (1937, 1939, 1947, 1948, 
1964-80, 1965); SOÓ and MÁTHÉ (1959), SOÓ and BORSOS (1957) and THAISZ 
(1911). Unt i l now, only one study (FlNTHA 1994) was published on the lake 
Bence-tó. 

Our paper presents the detailed vegetation map of the lake Bence-tó and the 
plant associations encountered here. 

M A T E R I A L S A N D METHODS 

The authors have been conducting field work in the area since 1990. This 
study is a summary of their work. Sample plots for the study of the vegetation 
were set up such in a way that most plant associations could be sampled. Coeno
logical relevés were made at 7 different sites of the lake Bence-tó. 

1) The first sampling site consists of 12 plots arranged in three transects 
running parallel to each other in a NE-SW direction. Each transect includes four 
5 m X 5 m plots in a tall segde community at the NE part of the lake. The eastern
most plot is labelled as 1/1 and the westernmost as 3/4. 

2) The second group of sample plots is close to the above site, at the south
eastern end of the wi l low marsh, where peat mosses do not occur. Four adjacent 
5 m X 5 m size plots were set up, the sides of the obtained 10 m x 10 m square 
are directed toward N W - S E and SW-NE. 

3) The third sampling site is in the peat bog, where instead of plots 25 per
manent Sphagnum cushions were studied. 

4) The fourth site is at the deepest part of the lake, covered by water for the 
longest time. Here 18 adjacent plots form a transect perpendicular to the edge of 
the lake. Plot 1 is at the most southern, plot 18 is at the most northern side of the 
lake. The sizes of the plots are: 1.-2.: 5 m x 5 m; 2.-18.: 2 m x 2 m. 



5) The fifth sampling site is a transect that consists of ten 2 m x 2 m plots. It 
is located west of the forth sampling site and is parallel to that. This site was es
tablished to sample the Sparganietum erecti association. 

Fig. 2 . The vegetation map of lake Bence-tó. 1. Salici cinereae-Sphagnetum recurvi Soó 1954, la. 
Occurrence of Sphagna in the Salici cinereae-Sphagnetum recurvi Soó 1954 association, 2. Leuco-
jo aestivo-Salicetum Kevey 1993, 3. Querco robori-Carpinetum Soó et Pócs 1957, 4. Pruno spino-
sae-Crataegetum Hueck 1931, 5. Glycerietum maximae Hueck 1931, 6. Carici-Typhoicletum Soó 
1971, 7. Polygono lapathifolio-Bidentetum Klika 1935, 8. Caricetum elatae W. Koch 1926, 9. 
Sparganietum erecti Roll 1938, 10. Scirpo-PhragmitetumW. Koch 1926, 11. Typhetum angustifo-
//«<? Pignatti 1953 



6) The sixth group o f plots is situated between the fifth and the seventh 
sites. I t is a transect along the whole width o f the lake directed NE-SW, consist
ing o f 33 plots. The sizes o f the plots are: 3.-23. and 27.-33.: 2 m x 2 m; 1.-2. 
and 24.-26: 5 m x 5 m. Plot 1 is at the northwestern shore o f the lake. 

7) The seventh sampling area is in the northwestern third o f the lake, close 
to the road leading to the lake from Csaroda. 2 x 3 adjacent, 2 m x 2 m plots were 
marked here. The 6 m long side is directed NNE-SSW, the 4 m long is ESE-
W N W . 

For the permanent plots, total percentage cover and percentage cover for 
each species were estimated. The species were identified by using SIMON 
(1992&). 

A t the third sampling area the following data for the cushions were re
corded: two characteristic, possibly perpendicular length and direction o f the 
chosen Sphagnum cushions, the ratio o f Sphagnum species to each other and to 
the vascular plants present on them. 

The vegetation map (Fig. 2) was drawn using aerial photographs (JAKUCS 
1966, B A G I 1987, LESS et al. 1991) following a former vegetation map draft 
(TÓTH and KALAPOS 1993). 

This study deals only with plant associations found within the lake Bence-
tó . Other natural and anthropogenic areas nearby are not described, just marked 
on the map. 

Nomenclature o f plant names follows SIMON (1992b), names o f the associ
ations are used according to BARTH A et al. (1995) and KOVÁCS (1995). Nature 
conservation values were used according to BORHIDI (1993). 

RESULTS 

The detailed vegetation map o f the area has been prepared. Eleven phyto-
coenosis currently existing in the area are indicated on i t (Fig. 2). Wi th the help 
o f former data (FlNTHA 1994, TÓTH and KALAPOS 1992, 1993) a list o f species 
consisting o f 130 plants was compiled. Twelve o f these are protected. B y 1995 
18 species became extinct from the lake, 4 o f these are protected. 

DISCUSSION 

Flora 

A total o f 130 species have been recorded in the lake Bence-tó until now, 
112 o f these were found in 1995. Out o f the remaining 18 species 6 plants are ob
ligate hydrophytes (Lemna minor, Hydrocharis morsus-ranae, Salvinia natans, 



Spirodela polyrhiza, Utricularia vulgaris, Stratiotes aloides), which disappeared 
from the area as the duration of open water cover shortened markedly. Thus these 
species can be considered extinct from the lake Bence-tó. In 1995 60% of the 
open water surface of the lake was covered by Lemna minor, 30% by Spirodela 
polyrhiza and 10% by Hydrocharis morsus-ranae. Stratiotes aloides, Utricularia 
vulgaris (FlNTHA 1994) and Salvinia natans, recorded first in 1992-93, also oc
curred yet. Concerning fern species, Thelypteris palustris, which was recorded in 
large quantity in 1990 and was observed in 1992-93 as well, and Gymnocarpium 
dryopteris encountered only in the Salici cinereae-Sphagnetum recurvi associ
ation ( S o ó 1954) in 1990 with few specimens, were not found in 1995. Sphag
num magellanicum, a characteristic species of the Oxycocco-Sphagnetea associ
ation and occurring in a large population in 1990, has also disappeared from the 
area. Apart from these, Salix pentandra, Carex acutiformis, C pendula (in 1990 
a few hundreds recorded), Glyceria fluitans, Pastinaca sativa, Bilderdykia con
volvulus, Polygonum persicaria, Rorippa amphibia and Salix pentandra were not 
found in 1994-95 either. 

Twelve species found in the lake are protected. Four of these (Salix pentand
ra, Salvinia natans, Sphagnum magellanicum, Thelypteris palustris) probably be
came extinct from the area, while the survival of 1 species is uncertain. Out of the 
above 4 species Salvinia natans can also be found in the I U C N list and is pro
tected by the convention of Bern as well. Eight protected species still occur in the 
area: Carex pseudocyperus, Chrysanthemum serotinum, Cicuta virosa, Dryop
teris carthusiana, Iris pseudacorus, Sphagnum fimbriatum, Sphagnum squarro-
sum, Urtica kioviensis. In the Hungarian Red Data Book (RAKONCZAY 1990) 
Cicuta virosa is listed as currently endangered, Chrysanthemum serotinum as 
potentially endangered species. 

Vegetation 

Salici cinereae-Sphagnetum recurvi Soó 1954 

This association covers the largest area extending along the lake bed. Its 
shrub layer consists almost exclusively of Salix cinerea, other shrub species 
(Rosa canina, Rubus caesius and Frangula alnus) occur only along the border of 
the association. Its herb layer is species poor with low cover values. Lycopus eu
ropaeus and Solanum dulcamara, creeping in the sunny clearings, occur in the 
highest amount. Out of ferns Athyrium filix-femina is present at a few places, 
Thelypteris palustris have not been found since 1993. The moss layer is domi
nated by peat mosses, but their cover decreased by 1/3 between the August of 
1994 and 1995. The ratio of Sphagnum fimbriatum and Sphagnum recurvum is 
approximately 7:3. The shortage of water is also indicated by the change in the 
peat moss species: while Sphagnum magellanicum occurred abundantly in 1990, 



it has completely disappeared by 1995, and Sphagnum recurvum, which was spo
radic aerlier, is currently quite common in the studied area. 

Leucojo aestivo-Salicetum Kevey 1993 

This association is indicated only by a few Salix fragilis trees along the bor
der of the lake. 

Querco robori-Carpinetum Soó et Pócs 1957 

It is a forest stand in the eastern part and the eastern and western end of the 
lake. This must be the remnant of the former gallery forest. 

Pruno spinosae-Crataegetum Hueck 1931 

This is a degraded association formed during secondary succession along 
dirt roads, which is found at the western end of the oxbow lake and along the 
road leading to the lake. Rosa canina forms a facies frequently and at some 
places Rosa gallica as well . 

Glycerietum maximae Hueck 1931 

This association covers the second largest area throughout the lake and has 
a continuous transition toward the Carici-Typhoidetum association at the border 
of the lake and toward the Polygono-Bidentetum association at the deepest sites. 
At most places it is seriously degraded, as Cirsium arvense and Chrysanthemum 
vulgare are frequent, particularly at the steeper, drier sites adjacent to arable 
lands. Several stands in a better state have also been found, mainly at the deeper 
sites of the lake, where Scutellaria galericulata, Lycopus europaeus and Lythrum 
salicaria have a high frequency. 

Carici-Typhoidetum Soó 1971 

This association separates the lake from the arable lands at the northern and 
the northeastern parts. I t covers relatively large area with high abundance of 
Carex vulpina. 

Polygono hydropiperis-Bidentetum Kl ika 1935 

This phytocoenosis also extends over a large area at the deepest point of the 
lake bed. It is formed at sites, covered by open water at the end of spring and at 
sites which have good water supply during these periods. Stands are charac
terized by Polygonum lapathifolium, Cicuta virosa, Carex pseudocyperus and 
Lycopus europaeus. Numerous dead Typha latifolia and T. angustifolia speci
mens were found indicating that some years ago whole year long open water sur
face were present there. Close to the shallow sites Bidens cernua has higher 
abundance. 



Caricetum elatae W. Koch 1926 

KOCH (1926) reports on Glyceria maxima as a probable faciès forming ele

ment of this association. This phytocoenosis covers a small area and its transition 

to the Glycerietum maximae association is continuous. Apart from Glyceria 

maxima, the association is dominated by Lysimachia vulgaris, Symphytum offici

nale, Chrysanthemum vulgare, Iris pseudacorus and Galium palustre. 

Sparganietum erecti Roll 1938 

This association is found at much deeper sites in the middle of the lake with 

high cover of Polygonum lapathifolium, Carex pseudocyperus, Glyceria maxima, 

and some Typha angustifolia and T. latifolia. Alisma plantago-aquatica reaches 

the highest frequency in this association. 

Scirpo-PhragmitetumW. Koch 1926 

It is currently found in small patches along the bolder of the lake. Domi

nated by Phragmites australis, which is accompanied by several species of the 

Carici-Typhoidetum and the Glycerietum maximae associations. 

Typhetum angustifoliae Pignatti 1953 

This association is found at the deepest sites next to the Salici cinereae-

Sphagnetum association and in the clearings of the willow marsh. A t several 

places Typha latifolia forms facies of the association. It is a highly degraded 

stand in which characteristic species of the Glycerietum maximae and the Poly-

gono hydropiperi-Bidentetum associations also occur. At some places of the 

clearings of the wi l low marsh cushions of Sphagnum fimbriatum and Sphagnum 

recurvum grow on the base of Typha angustifolia and T. latifolia shoots. The ca 

180 cm tall specimens of Chrysanthemum serotinum occur only in this associ

ation. 
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