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Abstract 

The research work on the natural conditions in the landscape protection district of the 
central part of the Great Hungarian Plain was started wit h geobotanical mapping in 1950. More 
extensive researches were launched ini957, and later coordinated complex investigations followed 
from 1977. The results of this latter period will be reported now in Vol. XVII of Tiscia. 

In the frame of the water quality program, the oxygen budget, salt dynamics, and the chan­
ges of organic load, while in the line of hydrobiology, first of ali the dynamics of obligate and 
facultative fecal bacteria were investigated. The zooplankton studies were concentrated on the 
analysis of rotatorian fauna from the aspect of saprobiology. The seasonal investigation of phyto­
plankton revealed the increase of Euglenophytes in the eutrophyzed backwaters, therefore, 
these were qualified as indicator organisms. 

In zoocenologicaJ respect, it could be stated that followi ng the fioods of the Tisza, the fiood­
plain is recolonized from external areas, which takes place in two steps. In the immigration phase, 
the initial increase of population is saturational, in the multiplication one it exhibits logistic 
growth. The observations were extended over some invertebrate groups, namely mollusks, 
butterflies and the fami ly of Cerambycidae. Ichthyological ornithological and mammological 
investigations were also carried out. 

In the frame of the phytocenological, synecological and ecological program, principally 
those changes were investigated which were caused by fioods of different durations in the aqua­
tic plant communities of the fiood-plain, the marshy plant communities on alluvial soil, the plant 
cOll1ll1 unities of marshy meadows and mud weed vegetation. Correlation was sought between 
he se changes and other complex ecological effects. 

Introduction 

The ever increasing culture effects have produced enormous changes in the origi­
nal features of the ancient landscape of the Tisza river. In the course of activities in the 
interest of satisfying the growing demand for arable land of the developing human 
society, the realm of marshy tracts of the Great Plain has disappeared. The regula­
tion of the channel of the Tisza with short-cuts transfornled and impoverished the 
biocenoses of groves and meadows in the flo od basill. Thus, gradually, culture forests 
and plough fields began prevailing in this region, too. The rapid progress in economic 
field, however, cannot exclude the necessity resp. recognition of the urgent demand 
to protect, maintain and if possible reconstruct smaller or larger areas of a characte­
ristic Iandscape and their original biota. 

For the realizatiol1 of tb at, a governmental regulation (No. 23 (1962) VI. 17) 
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was issued to effectuate the Act of EnvironmentaI Protection passed in 1961 under 
No. 28. On the basis of the authorization contained in this regulation the 2.760 ha 
area in the region of �H�ó�d�m�e�z�Q�v�á�s�á�r�h�e�l�y� was declared Landscape Protection District. 
This is the second area allocated to function as an open-air museum in our country. 

The southern boundary of this district is the Sas-ér known principally for its 
bird reservation. It had been placed under protection earlier. To the east the area 
reaches its western boundary the line of the Tisza river along the Mártély back­
water. The flood-plain inside the protecting dykes comprises diverse landscape 
sections despite the fact that a considerable part of the area had bee n planted with 
American poplar species and ash earlier, some 30- 40 years ago. After the final 
utilization of these woods will start the reconstruction of the originaI oak-ash-elll1 
groves and willow -poplar woods. 

In the course of the regulation of the river, two holms formed in this area. These 
are surrounded by the Tisza itself and its backwaters. The less affected of the two is 
the Körtvélyes holm, while the Ányás holm is most exposed to culture effects. 

Development and state of ecological conditions in the district 

The compilation of general information in connection wi th this topic (ANDó, 
BODROGKÖZY and MARIÁN ] 974) provides a very comprehensive survey both in 
theoretical and practical respects. According to this work, the more elevated parts 
of this area has been inhabited by man since the stone age. Several relics of prehistoric 
pottery have been recovered here. The finds from the brOIlze age are suggestive of 
an inhabitation of great number. For these inhabitants and the dweIlers of following 
periods, the water-beaten areas of this region secured excellent natural protection. 
Notwithstanding, of the settlements fonned here in the course of historic periods, 
only the village Mártély exists now (sketch map). Kórhány and Körtvélyes (Cour­
tuleous by its old name) were destroyed. Such denominations as Lake Hattyas 
(inhabited by swans), Sas-(eagle-) brook, Lake Gémes (inhabited by herons), Kese­
lyés- (-vulture) Brook etc. extant from the documents of the XIr . century are indi­
cative of a very rich ancient avifauna in the marshy tracts, reeds and fisheable water 
bodies of this region. 

] n this area, the erosion and sediment-formation of the Tisza has equaIizingly 
affected the environment. In the fiat parts in some places thinner or thicker sand 
Iayers were fonned producing areas rich in various surface forms as river valleys, 
buried or filling backwaters and other water courses. 

The developing of its biota can be traced back to severaI thousand years. The 
prehistOIoic animaI remains of the middie reach of the Tisza refer to nearly 600 milli on 
years. Let us think of the evidences from the Pleistocene E/ephas primigenius, Rhino­
ceros antiqualis, Eurycesmegaceros, A/ces a/ces etc. The flora and fauna of this region 
transformed gradually by natural geographic changes can be followed up to the 
present day. ]t was, how-ever, the anthropogenic effects that have caused the greatest 
changes leading to the degradation and empoverishment of the environment. Never­
theless, we are in the Iucky position of still having things to protect or reconstruct, 
and for this the necessary spiritual and financial foundations are secured. The rese­
arch program executed in the valley of the Tisza and consequently also in our land­
scape protection district si nce 1950 serves for the realization of these objectives. 
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Fig. 1. Sketch map of the Landscape Protection District at Mártély. 1. WiJlow-poplar gallery 
forests and culture popJar forests in the flood-pJain. - 2. Grape and fruit cultures perished 
on the effect of the lasting flood in 1970. - 3. Remainders of older backwaters. - 4. Younger 
backwaters. - 5. Protecting dyke (The boundary of the Landscape Protection Di strict). 
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Brief survey of the results of the complex investigations in the distriet 

The research works sponsored and supported by the Hungarian Academy of 
Sciences started with the mapping of the flora in the region of Szolnok and Szeged. 
From zoological point of view the ornithological studies in the Sas-brook area in 
this period deserve menti on. 

More extensive investigations in the various sections of the valley of the Tisza, 
particularly in the area of the landscape protection district, have bee n carried out 
since 1957. Several scientific and popular reports appeared from the field of natural 
geography, water chemistry, hydrobiology, botany resp. zoology. Excellent possibi­
lit Y for publication has been secured by our journal entitled Tiscia which has been 
published al1l1UaIly in foreign language since 1965. 

Results of the last plan period 

1. The hydrochemical program comprised principally the investigation 
of the changes of water quality in the Körtvélyes backwater. In the course of that 
studies on oxygen budget, salt dynamics, and the seasonal changes of pollution load 
wer e performed. These studies yielded valuable ecological information for the solu­
tions of hydrobiological< tasks. The changes of the chemical conditions of water 
were established and the processes of nutrient enriclunent revealed. During these 
investigations allowance was made also for the flushing effect of the floods of the 
Tisza. 

The results show ed that compared with the conditions established in the previous 
plan period, the quality of water in the Körtvélyes backwater has not exhibited 
essential changes during the last four years. (In these studies the coworkers of the 
Directorate of Water Conservancy of the Lower Tisza Region participated.) 

2. In the frame of hydrobiological studies, the hygienic bacteriological 
investigations were extended over the Mártély and Körtvélyes backwaters. On the 
basis of seasonal analyses conclusions could be drawll concerning the quantitative 
and qualitative relationships of obligate and facultative fecal indicator bacteria as 
weIl as the spatial and temporary ch anges of occasional bacterial pollution on the 
basis of 910 examinations on 202 samples. (Collaborators in these investigations were 
the members of the Tisza Research Team of the StatiOll of Public HeaIth and Epi­
demics of Csongrád Comitat.) 

In the frame of zooplankton studies, sampling and processing of samples 
were performed continuously for 6 years. These investigations yielded new informa­
tion in connection wi th the qualitative and quantitative seasonal changes of the food 
basis of fish in the backwaters. The results showed that species of Rotatoria domi­
nated both in respect of species and individual numbers. They were found to have 
two maxima with values of 65 resp. 75 ind. 10 lit-l. From saprobiological aspect, 
water quality deteriorated during summe r because the beta-and alpha-mesosaprobic 
organisms increased in number parallel with the changes of hydrological properties 
(Collaborator in this work was one of the members of the Zoological Department 
of Attila József University, Szeged). 

Phytoplankton. The algal flora of the backwaters of the Tisza at Mártély 
and Körtvélyes was investigated in several cycles. It could be stated that the water 
of both had become eutrophic. This pertains mainly to the backwater of Körtvélyes. 
Here, namely, the number of species belonging to Euglenophyta was relatively great 
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and this is suggestive of the presence of fertilizing materials originating from external 
sources. The changes of the single algal communities were als o studied. The pre­
sence or absence of some species namely were evidences that the parti cula r algae 
are capable of utilizing not only mineral salts but also amino acids, carbohydrates, 
vitamins and plant hormones from the decomposing organic substances. This sould 
be also considered when establishing the indicator values for the single alga l commu­
nities. Saprobity and trophity are connected not only by that the mineralization of 
organic materials causing saprobic conditions increase the degree of trophity but also 
by the ability of certain algal species to incorporate directly some of the organic 
materials. This partial heterotrophy can exhibit differences within one species, namely, 
there can be some kind of selectivity, as wel l. 

In view of the above facts, it will be possible to form a more real and bette r 
judgement in connection with the role of algal species as indicator organisms in the 
field of biological water qulification as weil as the food chain. (Collaborators in 
these investigations were the external coworker of the Department ofPlant Physiology 
of Attila József University and our coworkers working at the Laboratory of the 
Directorate of Water Conservancy of the Lower Tisza Region.) 

Zo oceno I o gical s tudies. The flood waves affecting the floodplain of the Tisza 
are at the same time the causes of the perturbation of epigeic animal communities. 
The catastrophe theory was used as model in its analysis. It could be stated that in 
the flood plain, the recolonization from external areas takes place in two steps. During 
the phase of immigration, the size of the initial population is of saturation type, in 
the phase of multiplication the growth of the original population is logistic. The 
possibilities for the shaping and the ratio of these two steps are the function of the 
migration bias of recolonizing populations and the strategy of growth of their pro­
pagulums. Namely, if we regard a flo od as a typical ecological perturbation, then 
according to the scheme of "fold" catastrophe the following properties can be con­
sidered as ecological perturbation: 

(a) Perturbation must be decreased to a level which is much smaller than the 
effect that causes dramatic changes in community structure at Xl threshold value, 
to make it possible for the system to return to its original condition. 

(b) Another threshold can also develop, from which there is no return to the 
positive range and this corresponds to irreversible perturbation. (Members of the 
Tisza Researches Team of the Zoological Department of the Attila József University 
participated in these studies.) Investigation of the cenoses of Mollusca in the 
flo od -plain. 

During the comparative studies of aquatic and terrestrial molluscs, their seaso­
nal dynamisms was investigated from faunistical and ecological viewpoints. Evaluation 
of the species collected and identified from 21 sampling places pointed to the impo­
verishing of the terrestrial cenoses. Two factors gave grounds for that. Firstly, in the 
lower-Iying parts of the flood-plain, the flushing through process of floods takes 
place of ten on 2- 3 occasions during one year (Fig. 2). This is weIl indicated by the 
low values of diversity. On the other hand, there is perturbation of anthropogenic 
origin, too. Otherwise the composition of the molluscan communities of the original 
forest stands in the flood-plain correspond to those in the other parts of the valley 
of the Tisza. 

In the Körtvélyes backwater, the survey of molluscan communities was per­
fonned in the light of the successional situations of the zonalIy arranged hydato­
and helophytic communities (In these investigations the coworker of the Biological 
Department of Gy. Juhász Teachers Training College collaborated). 
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Fig. 2. Time and lastingness of floods in the area of the Landscape Protection District betweell 
1974 and 1977. (The area was inundated at a water-gauge level above 500 mm) 

As a result of the investigations on the butterfly fauna, we could report the oc­
cur rence of macro lepidopterans on the basis of specimens collected by various me­
thods in the period between 1971 and 1980. The fauna list composed contains more 
than 2.600 captured and identified speci mens. Parallel with that, comparison was 
made between the dominant species of materials collected by means of Iight"traps 
du ring one year at Mártély and those at Körtvélyes. The occurrence at Mártély of 
the rare owletmoth without zoo-geographical classification (Gorthyna borelli lunata 
(Pierret) ) deserves mention here (The amateur lepidopterist of our working team 
coIlaborated in these investigations). 

During studies on Cerambycidae the species of this family feed ing on 
Salix alba were surveyed in the Körtvélyes holm from 1974 to 1980. 25 species with 
this food plant were identified. Most of them develop in brushwood. In connection 
with their ecological demands, it was state d that the conditions for the development 
of xylophagous species of Cerambycidae are critical in this area. In both the larval 
and the pupal stages of development, they are protected from flood, this protection 
is, however, far from being complete. The recurring high flo od stage selects princi­
pally those species of Cerambycidae which live on dead Sa/ix stems and cannot fly 
and for which several years are necessary to develop. 

It was also state d that the phytoncydes of Salix alba represent an excluding 
factor for certain species. From practical point öf view, monoculture-type Salix alba 
stand s can be said as favourable, because these exempt the other planted culture 
forests from infections of such type. 

Special menti on should be made here of the rare Molorc/ms salicola (STlLLER) and 
Phymatodes puncticollis (MuLs. ) found in this area (The biologist of F. Móra Museum 
coIlaborated in this work). 

Ichthyology. The survey of fish species found in the backwaters of this area 
has been finished in the course of the last 4 years. In 1976 31, in 1981 29 fish species 
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figured in the fauna list. The feeding habits and food composition of pike and pike­
perch in the Tisza were cleared. These studies also provided information in connec­
tion with the effect produced by recurrent floods on fishes (Fig. 2). The spread of 
Esox lucius can be related to the more than one flo od period during February and 
March, and the high individual numbers of Albanus albanus and Rutilus rutilus 
(In this work one of the teachers of the G. Dózsa Special Secondary School parti-
cipated). • 

Orni thol ogica l studies in our area were carried out in several directions. The 
results of the analyses of the food samples from young (1-2-week-old) blue tit and 
tree-sparrow in the nesting box colony in the forests of Körtvélyes hohn coIIected 
at 2 h intervals by means of ligular resp. neck-ringing methods may command special 
interest. Correlation was found between the percentual ratio of nesting box dweIIers 
and the occurrence resp. absence of high-water period to the advantage of the for­
mer. - The survey of the avian fauna was also continued. Correlation was sought 
between the frequency of the floods of the Tisza and the nesting bird stand, resp. 
the qualitative and quantitative ch anges of bird migration. The share of Passeri­
formes stands in the circulation of materiaIs and energy cycle of this area was de­
monstrated on the basis of the biornass of bird species (Participants in these studi es 
were one research worker and the coworkers of Gy. Juhász Teachers Training CoIJege 
resp. F. Móra Museum). 

The mammological studies were focussed principalIy on the effect offloods 
on the population of Talpa europaea. The observations were extended both over the 
flood-plain and the protecting dyke. It could be stated that in the soil under water 
cover the moles are unable to live. During flooding the protecting dyke secures pro­
tection for these animals. Regeneration can occur depending on several ecological 
factors and in different measure (Collaborator in this work was the mammologist of 
Gy. Juhász Teachers Training High School). l 

f Phy(ocenOloo-�-�:�S�y�n�e�c�o�l�o�g�y �~ �I�n�v�e�s�t�i�g�a�t�i�o�n�s� in his line were performed in 
our landscape protection district for more than 10 years. The objectives of these 
studies were to analyze in detail the plant communities from phytocenological aspect 
and their phytomass production. The single associations were·investigated from the 
aspects of environmental biology, soil ecology and hydroecology. 

Results: 
(a) The results showed that owing to the low geographic level of the area, its 

phytocenoses are quantitatively poorer tha n those in the other areas of the valley 
of the Tisza. The stands of hydatophytes in the backwaters of different age s were 
rather rich. The introduction of herbivorous silver carp, however, completely exter­
minated them. Now, after the fish have been caught, their retum is in process. On 
the other hand, the meadow communities of helo- and hygrophytes in the flo od 
plains are most diversified. 

(b) Follow up studies in connection with the investigation of the phytomass 
production and seasonal changes of the three most frequent marshy meadow stands 
were performed for a number of years. 

(c) The survey of changes occurring as a result of Iasting water cover formed 
an independent topic. The stand s of Typhoides arundinacea proved to be the most 
sensitive. - Other species were found to be sens iti ve to light. The shading effect 
of the Populus alba stands, especiaIly in the north-west shade zone, was not tolerated 
by Glycyrrhiza echinata, and only in a smaIl measure by Lythrum salicaria. This 
suggests from ecological point of view that light conditions are the most effective in 
the early morning hours. 
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(d) From synecological aspect one of the most important tasks was to determine 
the hydroecological adaptability of the species of the single associations. By working 
up the material collected during the phytocenological investigations along the Tisza 
river for 30 years (which was complemented with materials from other areas of OUf 

country) it was possible for us to further develop and complement the hydroecological 
system constructed by ELLENBERG and ZÓLYOMI et al. 
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A Mártélyi Tájvédelmi körzet komplex kutatási feladatai és eredményei 
... 

BODROGKÖZY GY. 

A József Attila Tudományegyetem Növénytani Tanszéke 
Szeged, Magyarország 

Kivonat 

A Magyar Alföld �k�ö�z�é�p�s�Q� szakasz tájvédelmi körzetének kutatása 1950-ben vette kezdetét 
a szervezett vegetáció-térképezés megvalósulásával. A szélesebb alapokon nyugvó program 
1957 óta, összehangolt komplex �j�e�l�l�e�g�q� munkálatai 1977 óta folynak. Ezen utóbbi �i�d�Q�s �z�a�k� ered­
ményei a Tiscia XVII. kötetében látnak most napvilágot. 

A hidrológiai program keretében a holt ágak vizének oxigénháztartásával, sódinamikájával, 
illetve �s�z�e�n�n�y�e�z�Q�d�é�s� mértékének változásával foglalkozunk. - Hidrobiológiai vonalon �e�l�s�Q�s�o�r�b�a�n� 
az obligát- és fakultatív faecal baktériumok dinamikájára, zooplankton vonatkozásában �f�Q �l�e �g� a 
Rotatoria fajok szaporodás-biológiai �n�é�z�Q�p�o�n�t�b�ó�l� �t�ö�r�t�é�n�Q� elemzésére tei"jedtek ki. - A fito­
plankton szezonálisváltozásának értékelésénél az eutrofizálódott holt ágak vizében az Eugleno­
phytonok elszaporodása volt konstatálható s ezek indikátor szervezetek nek �m�i�n�Q�s�ü�l�t�e�k �.� 
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Zoocönozisai vonatkozásában megállapítható volt , hogy a Tisza áradásai után �k�ü�l�s�Q� terü­
�l�e�t�e�k�r�Q �l� történik a hullámtér rekolonizációja, mégpedig két �l�é�p�c�s�Q�b�e�n�.� Az inmigrációs fázisban 
az iniciális populáció nagysága szaturációs. - A megfigyelések kiterjedtek a Mollusca cönozisok, 
továbbá a Lepidopthera, Cerambicida fajcsoportokra egyaránt. Folytak továbbá ictiológiai, 
ornithológiai és mammológiai vizsgálatok is. 

A fitocönológiai-synökológiai produkcióbiológiai program �f�Q �l�e�g� a hullámtér vízi-o 
öntéstalajú mocsári-, mocsárréti valamint iszapgyomnövény társulásokra összpontosult. Össze­
függést keresve az �e �l�t �é�f�Q� �i�d�Q�t�a�r�t�a�m�ú� áradások és egyéb környezetbiológiai változások komplex 
�j�e�l�l�e�g�q� hatásával is. 
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WATER QUALITY IN KÖRTVÉLYES BACKWA 

KLÁRA FÜGEDI and MÁRIA M. HORVÁTH 

Directorate of Water Conservancy of the Lower Tisza Region, Szeged 
Attila József University, Szeged 

(Received Nov. 28, 1981) 

Abstract 

From the aspect of water chemistry, unequivocal increase resp. decrease was not found 
in the amounts of most components. The results suggest that the water quality has not changed 
essentially in the backwaters during the last three years. 

Introduction 

Increasingly more mention has been made recently of the importance of envi­
roJ1Jnental protection and the urgentproblems of nature conservancy. We speak 
about natur econservancy and environmental protection separately as if the were 
different things. This differentiation is, however, fauJty. There is no nature conser­
vation without the examination of the environmental factor (PAPP 1973, 1974). 

The protection of environment does not mean only water and air protection 
(SEBESTYÉN 1963). The task they have in common is the protection of our stilJ existing 
natural resources and the saving of our rivers and forests that are partly on the brink 
of perdition, partI y heavily poJJuted. The same purpose is served by the measUl'es 
of the National Authority for Environment Protection and Nature Conservation 
as weH as the Act of Environmental Protection. Building and reconstruction of land 
has been carried out in increasingJy more places, but land conservation is above them 
in importance. It is always cheaper and simpIer to preserve the natural conditions of 
a region than to sanify a ruined land (Publications of Kiskunság Nemzeti Park 1978, 
1979, 1980) not to menti on in this regard the difference in value between a natural 
land and an artificially shaped one. In Our country there are also several nature conser­
vation-areas resp. land conservation districts. The Körtvélyes backwater, the object 
of these studies is also such an area. 

Preliminaries 

The flood-plain on the left shore of the Tisza in sections ranging frol11 1970 nv. 
km to 208.3 riv. km and from 33.0 riv. km to 46.0 riv. km were declared Land Con­
servation Area by decision No. 390/197L of the National Authority for Environment 
Protection and Nature Conservation. ln 1974, the Szeged Board of the Hungarian 
Academy of Sciences charged the Team of Tisza Research with the commission to 
work out the foundations for the social utilization of the Körtvélyes Land Conser-
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vation District. In 1976, the Directorate of Water Conservation of the Lower Tisza 
Region joined with the Team of Tisza Research of the Hungarian Academy of 
Sciences in the implementation of this work. 
The ori gin of the backwater 
The history of the land 

Before the regulations of the water-ways in the last century, the rivers of the 
Hungarian Plain dominated over an area of approx 25 OOO km2 during high-water 
periods occurring once or twice in a year. The enormous damages caused by these 
fioodings were radicaIly e1iminated by the regulation of the Tisza (1850-1932). In 
the course of this large-scale enterprise the 1214 km length of the Tisza river was 
shortened to 960 km by means of 112 cut-otfs and the fiood-plain limited to the narrow 
shorelilles was pressed within a long dam system. 

Considering the fact that this system of fiood-control was established by tech­
niques used in the last century under the unfavourable conditions of old days and 
with the toilsome work of pick-and-showel-men, we can take it for granted that 
nothing in the future will be able to surpass that effort with which our people parti­
cipated in this gigantic work. In the fiood-plain of the regulated Tisza, the land is 
indeed a large open-air museum. At the same time, however, the natural conditions 
here have brought about such a biota in the area ofthe backwaters (Mártély and Kört­
vélyes backwaters), navvy-ponds, in the environment of meadows and gallery forests 
which are unique featUl·es of the Hungarian Plain and therefOl·e their conservation 
is necessary. The area still bears in a lesser or greater degree the marks which charac­
terized it befo re and after the regulation of the Tisza, and this is the reason for its 
having received the task to conserve the old and new local characteristics, the zoolo­
gical and fioristic values for the succeeding generations, to serve the purposes of 
research and education and to satisfy the increasing social demands on nature 
(recreation). 

Hydrological conditiollS 

In the XIXth century, man has brought about great changes in the hydrographi­
cal features ofthe natural Tisza region by planned anti-inundation work. As a conse­
quence of the regulation of the Tisza, the hydrological conditions changed, the level 
ofthe flood increased by the damming of the fiood-plain, at the same time, the depth 
of the river also increased. During these works stagnant waters (ox-bow-lakes) 
fonned in the flood-plain and in the fiood area ofthe Tisza, which have for the most 
part retained the original hydrographical characteristics. From 1856 to 1932, 112 
short-cuts were made on the Tisza. The most important data in connection with 
these cut-offs are the following: Tn such river sections where the channel deteriorated 
and widened, it was regulated. 

There are two backwaters in the nature conservatiol1 area: the Körtvélyes back­
water and the Mártély one. The Mártély backwater serves for the purpose of recrea­
tion, while the Körtvélyes one is a severely protected nature conservation area, a study 
area for the purpose of research, observation and education. 

The location of the backwater 

The Körtvélyes backwater is situated on the left bank of the Tisza in its section 
ranging from 201 riv. km to 203 riv. km. Its length is about 4.7 km and its water 
area about 60 ha. The backwater is approx 4.0 m deep and in high-water periods its 
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depth increases. It has connection with the Tisza river itself only in periods offlooding. 
!ts water supply, which is provided by the Körtvélyes pump of 1.24 m3js capacity 
- except in period of flooding - is solved only partly. 

Pollution of the backwater 

The pollution load in the Körtvélyes backwater originates from several sources, 
of which the followin.,g ones should be mentioned here: 

meteoric and sewage water from Orosháza, Szentetornya, Kakasszék, the 
Institute of Kútvölgy 
agricultural waste waters 
residues of herbicides 

- run-offs from the rice-plantation of the State Farm of �H�ó�d�m�e�z�Q�v�á�s�á�r�h�e�l�y� 

(450 ha) and drain water. 

Since the backwater is a kind of impounded water, the exchange of water is 
littie during summer, which circumstance accelerates the process of pollution. Self­
purificati on of water decreases. The pollution with organic materials results in a 
luxuriant growth of aquatic plants. The enormous mass of decaying plants which 
sediment to the bottom of the channel promote the process offilling up. Water plants 
are able to accumulate in some measure great amounts of pesticide residues, thereby 
diminishing the concentration of these agents in the water. 

MateriaIs and Methods 

In these investigations sampIe taking was considered essential. Good sampling is indispen­
sable in obtaining exact experimental results and in making these results utili zable in practice. 
After the carefui survey of the experimental area, the place of sampling was allocated by keeping 
in view the object of the experiment. Ali factors that might influence the composition of the water 
sampIe were taken into consideration. We worked with dipped samples in each case. Tempera­
ture was measured with mercury, with an accuracy of 0.1-0.2 oC. 

In the measurement of coloration, the water samples were compared with known concentra­
tions of potassium chloroplatinate and co balt chloride. The determination of total dissolved 
materials was made by filtering known quantities of water samples through membrane filters 
of 0.45 fl pore size, and by condensing the filtrates by evaporation after which drying at 105 oC 
and weighing followed. 

The pH of water was measured with an electrie pH meter. Total hardness of water was 
determined with 0.5 M Komplexon III solution to be standardized. Titration was carried out at 
pH 10 in the presence of Eriehrom-black T indicator, until it changed from red to violet. The 
results are given in GHo (German HardnessO). Calcium was determined by complexometry with 
0.05 M standard Komplexon III solution. Titration was carried out at pH 12- 13 in the presence 
of Murexid indicator until the lilac colour appeared. Sodium concentration was measuredd wi th 
flame photometer at 589 nm. Ammonia determination was made on the basis of the consideration 
that the ammonia mercury (II) iodide complexon produces a yellowishbrown compoun with 
Nessler reagent in alkaline medium. Colour intensi ty of the solution is proportional to the ammo­
nia content. The measurements were perforrned at 400 nm. 

ln the determination of nitrite, the nitrite ions were diazotated with sulfanilic acid, and the 
diazonium compound was made to react with alpha-naphthylamine. The compound produced 
was reddish-violet in colour and its colour intensity was proportional to the concentration of 
nitrite ions. Extinction was measured at 520 nm. 

In nitrate determination, the solution was made to reaet wi th sodium salicylate in H 2SO.­
containing medium and the compound obtained possessed a yelIow colour. Intensity of colour 
is proportional to nitrate content. The measurement was made at 410 nm. 

ln phosphorus determination a blue colour develops if the orthophosphates react with 
ammonium molybdate in the presence of ascorbic acid. The intensity of colour is proportional 
to the amount of the orthophosphate ions. 
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Concentration of chloride ions was measured by titration with standard 0,1 N mercury 
nitrate solution in the pH range 7 to 10 in the form of mercury chloride. The end point was indi­
cated with potassium chromate solution. 

In sulfate determination the water samples were aJlowed to flow through cation exchange 
resin in an alcoholic medium. Titration was made with 0.02 N lead nitrate in water in the presence 
of dithizon indicator. The concentration of dissolved oxygen was detennined by Winkler's 
method. For the measurement of chemical oxygen demand the potassium permanganate method 
was used. The samples were boi led in 0.01 N KMnO. solution in sulfm'ic acid-containing medium 
for 10 min. In this way we obtained the amouDt of oxygen utilized for the oxidation of the organic 
materials. 

The water sample was boiled in 0.025 N potassium bichromate (known amount) solution 
acidified with sulfuric acid for l h. The surplus oxidizing agent was titrated wi th 0.025 N ferri (II) 
ammonium sulfate in the presence of ferroin indicator until the indicator changed from blueish­
green to reddish-blue. 

ResuIts 

The components investigated were plotted in the function of time. The water 
to be found under natural conditions is always a solution. The total salt concentra­
tion of the backwater was variable. In early spring its value was generally 200-
260 mg/lit, in late summer even increasing to 400-500 mg/lit. The salt concentration 
of the backwater depended on the intensity of evaporation at the lake surface (Fig. 1).2 

Not only the quantity of total dissolved inorganics is decisive but their qualita­
tive composition, as weIl. Because of that the content s of dominant ions (Ca, Mg, 
Na, K, CI, S04, HC03 , C03) were also determined. 

Körtvélyes-backwater 31. 3. 1978. (spring) 

litee! Reactive mg-mg weight equivalent 

K 5.5 39.102 0.140 
Na 16.0 22.990 0.696 
Ca 48.0 20.040 2.395 
Mg 8.3 12.156 0.683 

3.914 

COa 0.0 30.004 O 
HCOa 142 61.017 2.327 
Cl 22 35.453 0.620 
SO. 79 48.031 1.644 

4.591 
1= 8.505 

Radius of the circle: 0.572 V8.505= 0.572X 2.92= 1.67 cm 

VI = V8.505= 2.92 

0.023 VI = 0.023X 2.92=0.06716 
Total dissolved in organics = 220 mg/l 
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Equivalent 
%S 

3.577 
17.782 
61.191 
17.450 

100.000 

O 
50.686 
13.505 
35.809 

100.000 

acm 

0.24 
1.19 
4.11 
1.17 

3.40 
0.91 
2.40 
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Fig. 1. Changes of total dissolved matter, conducticity and HCOa - content in Körtvélyes 
backwater. 

In the backwater, calcium was the dominant ion (Fig. 2), wi th values ranging 
from 39.0 mg/lit. to 76.0 mg/lit. Magnesium exhibited similar fiuctuations, though 
with Iower values (8.0 mg/lit). The standard value of Mg was 15.0 mg/lit. 

Körtvélyes-backwater 19. 6. 1978. (summer) 

mg liter - 1 

K 7.0 
Na 71.3 
Ca 56.2 
Mg J 6.4 

C03 O 
HC03 235 
CI 49.6 
SO, 90.0 

Reactive 
weight 

39.102 
22.990 
20.040 
12.156 

30.004 
61.017 
35.453 
48.031 

mg -
equivalent 

0.179 
3.JOl 
2.802 
1.349 

7.431 

O 
3.851 
J.399 
1.874 

7.124 
1= 14.555 

Radius of the circle: 0.57 V14.555 = 0.572X 3.81 = 2.18 cm 

VI = V14.555 = 3.81 

0.023VI = 0.023 X3.81 = 0.08763 
Total dissolved in organics = 410 mg/ l 

Equivalent 
%S 

2.409 
41.730 
37.707 
J 8.154 

100.000 

O 
54.057 
19.638 
26.305 

100.000 

a cm 

0.21 
3.66 
3.30 
1.59 

o 
4.737 
1.721 
2.305 
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Fig. 2. Changes in Ca + +, Mg + +, and Na + contents in Körtvélyes backwater. 

Fig. 2/a 

Fig. 2/b 



Fig. 2/c 
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Fig . 2/d 

The chemical composition of the backwater is illustrated in Maucha's diagram. 
Four characteristic water qualities were picked out (from spring, summer, autumn 
and winter). Eight dominant ions: Ca, Mg, Na, K, Cl, S04' RC03 , C03 were used 
in the construction of Maucha's star diagram. The size of this diagram is proportional 
to the total ion concentration of water and indicates also the relation of ions to one 
an other. 

In regard of cations tbe type of the backwater was a caIcium one, in the dry 
season a caIcium-natrium one, and in periods of dilution with precipitation or after 
flooding wi th Tisza water caIcium-magnesium one. In regard of anions, its type was a 
hydrocarbonate one. It also occurred sometimes that beside hydrocarbonate sulfate 
also appeared. Fig. 3 shows the seasonal changes of chloride and sulfate ions. 

Values for total hardness (Fig. 4) varied between 8.1 GRo and (Fig. 4) 12.9 GRo. 
Apart from autumn maxima, fluctuations ofthe value of approx 9 GRo (± 1.5 GRO) 
can be accepted. Its standard value was about 11 GRo independently from the place 
and year of sampling. The amount of sodium ions (Na %) in the percentage of total 
cations was 32 %. Fluctuations above this value were smaller (max. 40 %) than below 
it (min 17 %). 

The use of fertilizers in increasing amounts is an inevitable consequence of 
developing ag ri culture. Rungarian and international data equally suggest that the 
amount of fertilizers in agriculture has increased. This also applies to the catchment 
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mg litec1 

K 5.5 
Na 69.0 
Ca 49.0 
Mg 21.8 

COs O 
HC03 262 
CI 49 
80, 96 

Körtvélyes-backwater 25.9.1978. (autumn) 

Reactive 
weight 

39.102 
22.990 
20.040 
12.156 

30.004 
61.017 
35.453 
48.031 

mg-
equivalent 

0.141 
3.001 
2.445 
1.793 

7.380 

O 
4.294 
1.382 
1.999 

7.675 
1= 15.055 

Equivalent 
%8 

1.910 
40,664 
33.130 
24.296 

100.000 

O 
55.948 
18.006 
26.046 

100.000 

Radius of the circle: 0,572 V15,0555-0,572x 3,88= 2,22 cm 

VI =VI5.055 = 3.88 

0.023 VI = 0.023 X3.88 =0.08924 
Total dissolved in organics = 436 mg/l 

mgllil 
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Fig. 3. Changes of CI- and 80.-- in Körtvélyes backwater. 

basin of Körtvélyes backwater. The effective agents of fertilizers consist mainly of 
phosphorus and nitrate. Their changes are illustrated in Fig. 5. Nitrate concentration 
of the backwater exhibited a slightly increasing tendency, inspite of that, however, 
it may be said to have had first quality water on the basis of its NOa content. 
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Körtvélyes-bachvater 19. 12. 1978. (winter ) 

mg liter- 1 

K 4.70 
Na 59.80 
Ca 56.10 
Mg 17.60 

C03 O 
HC03 278 
CI 59 
SO. 45 

Reactive 
weight 

39.102 
22.990 
20.040 
12.156 

30.004 
61.017 
35.453 
48.031 

mg -
equivalent 

0.120 
2.601 
2.799 
1.448 

6.968 

O 
4.556 
1.664 
0.937 

7.157 
I = 14.125 

Radius of the circle: 0.572 V14.125= 0.572X 3.76= 2.15 cm 

Vr =VI4.125= 3.76 

0.023 vr = 0.023X 3.76=0.08648 
Total dissolved in organics = 399 mg/ l 
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Fig. 4. Körtvélyes backwater. 

Ammonium ion concentration was generally below 0.5 mg/lit. Values rangin 
from 0.10 mg/lit to 0.15 mg/lit or close to them were often found. The maximum was 
0.73 mg/lit, not in excess of 1 mg/lit. During winter the values were naturally always 
higher than in other periods. 
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Fig. 6. Changes of NH. + and N02 - contents in Körtvélyes backw:lter. 

The concentration of nitrite ions was low. It may be characterizcd at the 1110St 
by the value in the third place of decimals (Fig. 6). 

In the analysis of surface waters the organic matter content is one of the 1110st 
important qualitative characteristics. The changes in the organic 111:ltter contenst 
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Fig. 8. Changes of dissolved O2 and BOR. in Körtvélyes backwater. 

of surface waters are partly the results of natural �p�r�o�c�e�s�s�e�~�,� partly those of human 
activity - depending on the circumstances. Because of that, the knowledge of this 
parameter may furnish us with valuable information concerning organic load and 
self-purificati on capacity. Fig. 7 shows the periodic changes of organic matter con­
tent. Character of oxidizable organic matter exhibited only small changes. The rel a-
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tive amount of easily oxidizable organic matter generaHy als o diminished slightly, 
the ratio CODK2Cr20,/CODKMnO. slightly illcreased. 

Oxygen and carbon dioxide are the two basic materials in the metabolic process 
betweell organism and its environment. Nearly every organism needs oxygen for the 
liberation of the energy content of organic nutrients. 

The oxygen content of water depends not only from the physical factors (tem­
perature being the most important among them) but also from the amou nt of or­
ganic materials present in it as weH as the rate of oxygen production and consump­
tion of the organisms. 

Dissolved oxygencontent proved to be always in excess of 7.0 mg/lit, and the 
least oxygen saturation 89%, which according to COMECON standards corresponds 
to first grade water quality. In Fig. 8 the changes of dissolved oxygen content and 
5-day biochemicaloxygen demand are illustrated. 
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A körtvélyesi holt ág �v�í�z�m�i�n�Q�s�é�g�e� 

K. FÜGEDI KLÁRA és H. MÉSZÁROS MÁRIA 

ATlVIZIG; József Attila Tudományegyetem, Szeged, Magyarország 

Kivonat 

1976-1980-ig vizsgáltuk a körtvélyesi holt ág �v�í�z�m�i�n�Q�s�é�g�é�t�.� Részletesen foglalkoztunk a 
holt ág oxigénháztartásával, sóháztartásával, illetve a �m�e�z�Q�g�a�z�d�a�s�á�g�b�ó�l� származó szennyezés sel. 
Megállapíthattuk vízkémiai szempontból a holtág szezonális változásait és a tápanyag feldúsulá­
sát. Megfigyelhettük a Tisza áradásakor �b�e�k�ö�v�e�t�k�e�z�Q� �ö�b�l�í�t�Q� hatását is. Az 5 éves �i�d�Q�s�z�a�k�b�a�n� 
kapott eredményeink arra a következtetésre juttattak, hogy a körtvélyesi holt ág �v�í�z�m�i�n�Q�s�é�g�é�b�e�n� 
lényeges változás nem következett be. 
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Kvalitet vode mrtvaje Körtvélyes 

K. FÜGEDI KLÁRA i H. MÉSZÁROS MÁRIA 

Vodoprivredna uprava Tise; JATE, Szeged, Hungaria 

Abstrakt 

Ispitivanje kvalitata vode mrtvaje Körtvélyes vrseno je u periodu 1976- 1980. godil1e. 
Detaljnije je proucavan rezim O, isaliniteta kao i zagadjivanje preko poljoprivrede. Utvrdjena 
je sezonska promena hemizma mrtvaje kao i poveéavanje organskih materija. Takodje je zapa­
zena i ispirajuéa uloga Tise pri visokim vodostajima. Rezultati petogodisnjih istrazivanja ukazuju 
na Cinjenicu da u kvalitetu vo de mrtvaje Körtvélyes nisu nastale znacajne promene. 

KAqECTBO BO)J:hI CTAPIUJ,hI KEPTBEJlbEID 

K. <PlOre}J, J.{ (KeMeHeIlIHe) 
Bop;Hoe yrrpaBJTeHlle HHlKHeTllclIHcKoro Kpall, Cerep; 

M. M . XopBaT 
YHJfBepCHTeT HM. HOlKe<jJa ATTllJTbl, Cerep; 

Pe3IOMe 

1976- 1980 fr. Y3y'lIUm: Ka'leCTBO BOP;bl CTapHI.(bI KepTBeJTberu. 3aIDIJIHCb H3y'leHHeM ee KHCJTO­
pO}J,Horo II COJTeBOrO COCTaBa, a TaKlKe 3acopeHHoCTH ee CeJTbCbKOXo3lllicTBeHHbIMH OTXO}J,aMl1. 
C rrOMOIJJ;b1O fHJlpOXHMJrn: yp;aJTOCb orrpep;eml.Tb ce30HHbIe H3MeHHl!, a TaKlKe HaKOIIJleHHe rrHTa­
TerrbHblX Be!I.(eCTB B Bop;oeMax II CTapliI.(ax. 03HaK0Ml1JIllCb TaKlKe c HacTyrralOl.Il,l1.M rrpOMbmaTeJIb­
HbIM BJIlilllilieM BOP;bI rrOCJTe HaBO}J,HeliHl! THCbl. IIOJTY'leHHbIe IIl!UIJIeTHHe pe3yJlbTaTJ:'I rrOKa3aJIIi; 
'iTO B CTapllI.(e KepTBeJIberu 3Ha'lIiTeJTbHbIX U3MeHeHllH B COCTaBe BOP;bI He Ha6JTIOp;aJIOCb. 
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HYGIENIC BACTERIOLOGICAL INVESTIGATIONS 
OF THE BACKWATERS AT MÁRTÉLY AND KÖRTVÉLYES 

MÁRIA HEGEDÜS and MARGIT ZSIGÓ 
Public Health Station of Csongrád County 

H-6701 Szeged, Hungary 
(Received 20 September, 1981) 

Abstract 

In the area of the Mártély Region of Scenery Protection two backwaters can be found 
(at Mártély and at Körtvélyes) the water of which has been regularly investigated within the last 
five years. On the basis of the results of these investigations conclusions could be drawn con­
cerning the quantitative and qualitative conditions of the obligate and facultative faecal indicator 
bacteria, and also the changes in space and time of the incidentally occurring bacterial contami­
nation could be foIlowed. 202 samples were withdrawn from the water of both backwaters and 
910 investigations were carried out. 

The obtained results are as follows: 
- In the majority of cases the water of both backwaters proved to be of Ist class "pure" 

water quality. 
- The obligate faecal indicator bacteria could be detected only rarely and in a smaIl 

number. 
- The quantitative change of the facultative faecal indicator bacteria announced weIl the 

fioods, the rinsing of the sewage lagoons (in the Mártély backwater) and the stagnant 
bodies of water developed at high water and low water. 

- The water quality of both backwaters showed a seasonal dynamism which could be 
observed also on the basis of the results of the hygienic bacteriological investigations. 

Introduction 

The creation of regions of scenery protection is besides the aim of nature preser­
vation, significant also from the aspects of a general cultural and environmental 
arrangement because it makes possible a general scenery protection organized uni­
formlyand extending to aH the components of the scenery. The Mártély Region of 
Scenery Protection has been assigned after the Tihany and Badacsony regions as the 
third Region of Scenery Protection in Hungary by the decree 390/1971 of the OTVH 
(National Office for Nature Preservation). In the area of this region of scenery pro­
tection two backwaters can be found: those at Mártély and Körtvélyes. Though the 
physiognomy of both backwaters is different quite a number of similarities is ob­
servable. 

Description of the backwaterta Mártély: 

The Tisza backwater at Mártély is a fiood-plain backwater on the left bank of 
the river Tisza, separated from the river by a low summer-time dam, and located 
between kilometer marks of 206.4 and 208.5 of river Tisza. It is connected with the 
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river only at high water. Besides the flo od pariod the water supply of the backwater 
is solved only partially because the inIand waters are lifted up from the main channel 
of Mártély-Darvasszék from an area of about 48 km2 by a pump station of only 
1.0 m3 S-l (VíZITERV 1972-74). The water level of the backwater follows with a 
smaller shift the level of the main Tisza river which is 2- 3 m at low water and 5-6 m 
at hig h water. In normal weather the river Tisza inundates the area at springtime and 
early summer by a water layer of 1- 3 m whereas in rainy years floods are occurring 
also at late fall and in winter as well (EGYED 1979). The northern branch ofthe back­
water became swampy and its southern end is connected with river Tisza by a trench 
of 3-4 m width. At higher wa1er (floods) of river Tisza, the water of the river flows 
through the backwater and, respectively, it inundates the entire flood-plain, including 
also the recreation area established in the riverside belt. When the water level decreases, 
excess water returns to the river from the backwater through the southern connecting 
channel. Though the floads are causing significant damages in the recreation area, 
this is the only way for the exchange of water since the flow of water through the 
backwater is not ensured (ZSÍROS 1977). 

The utilization of backwaters is known to be manysided. The Mártély backwater 
is similarly a surface water serving partI y as a reservoi r of inIand waters and partly 
for recreation and bathing purposes. Though the pisciculture is not intensive, also 
netting is carried out each falltime by the Fishing Cooperative. At the same time the 
angling of the guests is ensured almost during the whole year. Water-chestnut is 
growing in most part of the water surface since only the bathing and rowing areas 
have bee n liberated from this plant. 

A detailed description and characterisation of the Körtvélyes backwater can 
be found in the paper of DR. KLÁRA K. FÜGEDI. 

The water of both backwaters has been regularly investigated in the last five 
years in collaboration with the ATIVIZIG laboratory. Hygienic bacteriological inves­
tigations have been carried out in the KÖJÁL (Station for Public Health and 
Epidemiology) of Csongrád County since these results are quite indispensable in 
the evaluation of the water quality and in the comparative analysis of surface waters. 

At the evaluation of the hygienic water quality the definitive parameters are in 
surface waters according to our opinion (DEÁK 1977) the obligate faecal indicator 
bacteria: the faecal coliform, the Streptococcus faecalis and the faecal streptococci, 
respectively, the so-called "enteral phages" dissolving the intestinal bacteria, the pa­
thogen intestinal bacteria. The facultative faecal indicator bacteria are in tum those 
which may originate, besides haematotherma, to a smaller extent also from other 
contaminating sources. 

The first complex investigation extending equally to bacteriological, chemical and 
biological parameters was carried out in the water of the Mártély backwater by 
UHERKOVICH (1971) and his associates in 1967. On the basis of the data of the bac­
teriological investigations it was found that the value ofthe coliform number exceeded 
the limit value from a hygienical aspect only in August, and this problem of water 
quality has been attributed to the stagnancy of the water in summer. 

The determination of the "non-hygienic" bacterium number came into the fore­
ground in hydrobiology in the last decade (FELFÖLDY 1981). OLÁH (1973, 1974) 
investigated the bacterioplankton of Lake Balaton and Lake Velence, and later called 
attention to the unusuaIly high stand of bacterioplankton-accompanying the fish 
death occurring in 1975 (OLÁH 1975). 

Data are known also of the bacterioplankton of river Tisza, particularly concern­
ing the Kisköre region (HAMAR a, b, c, TÓTH 1978). It was found that the amou nt 
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of total bacterioplankton is closely related to the suspended alluvial deposit. B. TÓTH 
called attention also (1977) to the peculiarities of the masses of water in the flood­
plain. On investigating the hydroecological conditions of backwaters wi thi n the 
area of the Kisköre reservoir she carried out als o determinations of bacterioplankton 
and she found that the bacterioplankton of the backwaters discloses conditions cha­
racteristic of the eutrophic waters. In summe r, quite corresponding to the more inten­
sive bacterial decomposition process, higher values have been recorded than those 
observed at falltime. -

The hygienic bacteriological investigation of greater rivers and stagnant waters 
has been regularJy carried out in the last decades by several investigators. The Tisza 
reach at Szeged was investigated by ROSZTOCZY (1935), VETRÓ, KISS and MIND­
SZENTY (1966) and HEGEOÜS (1979, 1980). To our knowledge, no hygienic bacteriolo­
gical investigations were can·ied out in the Körtvélyes backwater before 1976. 

Materials and Methods 

In the last five years 202 samples were withdrawn from the water of the Tisza backwaters at 
Mártély and Körtvélyes, and 910 investigations were carried out in these samples. Sampling 
si tes were in the Mártély backwater: at the pier of the bath, at the occurrence of sturgeons, at the 
occurrence of sturgeons, at the southern outfalI (both last samplin g sites were used onl y in 1975). 
Samples from the Körtvélyes backwater were withdrawn at the observation site of the Tisza­
investigating station (weir-keeper house). 

For the hygienic bacteriological investigations water samples of 100 ml and for the enrich­
ment of Salmonella samples of 1000 ml were withdrawn at a depth of about 20 cm below the 
water surface. The water sam pl es were transported under cooling to the laboratory where they 
were processed on the day of sampling but not later than 24 hours after sampling. The number 
of coliform, faecal coliform, faecal streptococcus and streptococcus faecalis, respectively, further 
of the Clostridium and the heterotrophic psychrophilic, mesophilic total colony-forming bacte­
ria were determined. 

The bacteriological investigations were carried out according to the "Methodological 
Instructions" (1977) issued by the Department for Water Hygiene of the National Institute of 
Public Hygiene and to the standard "Bacteriological investigation of drinking water" (1971) 
(in Hungarian). The detailed description of the methods of investigation and the limit values of 
the hygienic evaluation of water can be found in the paper of Hegedüs (1980) published in Volume 
XV of Tiscia. 

ResuIts of the hygienic bacteriological investigation of the Mártély 
backwater in the period 1975-1980 

1. Results of the hygienic bacteriological investigations in 1975 

According to the results of the bacteriological investigations the water quality 
of the backwater is as follows, on taking into account the aspects of the hygienic 
evaluation of surface waters (see Fig. 1). 

86.8% of the investigated samples is of category I "pure" and only 13.2% is of 
category II "slightly contaminated". In 1975 aU of the investigated parameters showed 
the most unfavourable values in April, June and November. At the sam pl ing in 
June the water level was high due to the flo od of river Tisza als o in the backwater, 
and the resort area was co vered by about 50 cm deep water. These conditions are 
responsible for the rather unfavourable result. In November 1975, after the recrea­
tion and bathing season, again higher values were observed at a durable low water 
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level which values were indicated by the total number of colony-forming bacteria, 
the number of Streptococcus faecalis (ml and of Clostridium) 40 ml. 

Water samples withdrawn "at the outfall" and at "the occurrence of sturgeons" 
(i.e. from the southern and northern reaches of the backwater) were in each case of 
Ist class "pure" quality according to the hygienic bacteriological investigatiol1s. 

2. Results of investigations carried out in 1976 (Fig. 2) 

The average, median and quarterly values of the coliform and direct bacterium 
numbers and the quarterly range (DEÁK 1969) were much lower than those in 1975. 
At the same time the numbers of the total colony-forming bacteria at 20 oC and 
37 oC and. the values of the Clostridium number/40 ml showed still not observed peak 
values in March and December. In these months the water of river Tisza streamed­
in to the backwater from south to the north. The high values of 7000- 3600/ml of 
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the germ count and the Clostridium number of 140/40 ml indicated that owing to 
the strong current the "silt" was mixed up in the backwater and bacteria originating 
from the silt f0fl11ed there the "flora". During the whole year according to the values 
of the colifonn, the Streptococcus faecalis numbers/ml the water quality of the back­
water was Ist class "pure". On following the seasonal variations it can be stated that 
except for the time of floods at spring and in December, faecal contamination was 
hardly detectable in the water of the backwater. At the sampling site: pier of the bath 
of the backwater, in two years (1975-76) from water samples of 1000 ml, bacteria 
belonging to the Salmonella genus could be isolated only in December 1976 which 
proved on serotypization to be Salmonellt.. agona. This serotype has been isolated 
already in November at the sampling site Mindszent of river Tisza. The Salmonella 
bacterium entered the backwater presumably with the stream ing-in of Tisza water. 
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3. Results of the hygienic bacteriological investigations in 1977 
(Fig. 3) 

On the basis of the hygienic water evaluation 75% of the samples was Ist class 
"pure" whereas 25% was Und class and qualified as "slightly contaminated". The 
percentage of Salmonella positivity slightly increased in comparison to that observed 
in former years, it disclosed a value of 16.6% on the basis of a serial investigation. 
However, this value is still favourable since it does not exceed the limit value of 33 %. 
The water sample withdrawn from the Mártély backwater was Salmonella-positive 
in February and in November. In both cases strains of Salmonella typhi-murium 
were bred which differed from each other from the aspect of phage and biotype. 
The phage type of the strains bred in February was not typifi able whereas its biotype 
was: 3. At the same time strains of Salmonella typhi-murium isola ted from river Tisza 
showed also these phage and biotypes. Strains, however, of Salmonella typhi-murium 
isolated from the backwater in November proved to be of phage type la. var. ld. 
and of biotype 2. 
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On observing the seasonal variations it can be stated similarly that the least 
favourable results occurred at the floods at early springtime and early summer floods, 
furthermore in case of "stagnant water" at late falltime, with the difference that the 
value of faecal indicator bacteria was much higher than in 1976. After the flood in 
May e.g. the peak value of the coliform number was 160j1111 and the value of the faecal 
coliforlll numbér 17 jml. After the "stagllallt water" in summer the values of the 
aforementiolled parameters cbanged to 92jml and 2.3jml, respectively. On the basis 
of the resuJts of investigations it could be state d as weJJ that iml11ediately after the 
flood of the backwater, numbers of the coliform, the heterotrophic mesophil and 
psychrophil bacteria increased rapidly. 
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4. Results of bacteriological investigations carried out in 1978 
(Fig.4) 

The hygienic water quality of the backwater was on the basis of the investigated 
parameters in 42 % of class II "slightly contaminated" and in 58 % of Ist class, "pure". 
Bacteria belonging to the genus Salmonella could never be detected in any 1000 ml 
water sample. In 1978 the river Tisza had from springtime to midsummer a high 
water level and flooded the backwater also even at late falltime several times. Thus, 
owing to the intensive rinsing, the obligate faecal indicator bacteria were present 
up to June 15 only in a relatively small number. However, after July 15 these values 
increased significantly, due likely to the fact that the stagnancy of the water occurred 
during the durable floods, at a higher water level. This state developed not only in 
the river bed but also in the water mass covering the entire flood-plain. This is shown 
also by the peak va lu es (not measured up to the present) of the medians and of the 
mean values. 

5. Results of the bacteriological investigations carried out 
in 1979-1980 (Fig. 5) 

In these years water samples were withdrawn mainly in the summer bathing 
season. The results disclosed rather great deviations in the order of magnitude in 
comparison to those observed in the previous years but their characters were similar 
to each other. On the basis of the hygienic parameters of investigation the water 
quality was in both years mostly Ist class "pure" and only in some cases IInd class 
"slightly contaminated". The duality characterizing the backwater could be recorded 
also in these years: flooding, durable fiood, and the bacteriological results of the 
stagnant water at high and low water. Bacteria belonging to the genus Salmonella 
could nevel' been detected in 1000 ml water samples during the mentioned two-year 
period. 

6. Results of investigations of bacterioplankton 
(Fig.6) 

Total bacterium counts have been determined in the period 1975- 1978. In the 
water of the Mártély backwater in general values rang ing from 1 to 10 millionsj 
were the most frequently observed during four years. Values of the direct bacterium 
countjml did not show any unequivocal correlation with the number of the cultured 
aU colony-forming bacteria. However, it could be stated that the total bacterium 
count is in general higher (12-58 millionsjml) when the backwater is being fiooded 
by the river Tisza. These observations can be interpreted by the stirring of the sedi­
ments of the backwater, and on the other hand, they point to the also otherwise 
high bacterioplankton stand of river Tisza. The amount of bacterioplankton recorded 
in the Mártély backwater was on average greater than that observed in Lake Balaton 
but slightly lower than that recorded in the backwaters in the area of the Kisköre 
reservoir. In accordance with the results of investigations of B. TÓTH (1977) the amount 
of bacterioplankton was in the autumnal season in general smalIer when the Tisza 
was not fiooded. 

On summarizing shortIy the results of bacteriological investigations carried out 
in the period 1975-1980 in the water ofthe Mártély backwater it can be stated that 

1. The water quality of the Mártély backwater is characteristicalIy of Ist class 
type "pure" according to the examined hygienic parameters. 
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2. Bacteria belonging to the genus Salmonella could be detected only occasionalIy 
and thus the percentage of the occurrence of Salmonella is low and it does not exceed 
the limit value of 33 %. 

3. The median values showed during the last six years a remarkable constancy 
at the coliform, faecal coliform, Streptococcus faecalis and faecalis streptottuc 
counts/ml values. 

4. The resuIts of the hygienic bacteriological investigations indicated the least 
favourable water quality in 1978 which can be attributed to the repeated fioods and 
to the subsequenf stagnancy at high water. 

5. The counts of alI the colony-forming bacteria at 20 oC and 37 oC further the 
median values of the Clostridium co unt/40 ml were very varying in this period. The 
number of psychrophilic bacteria (20 oc) indicates contamination of non-faecal 
origin but it may point also to an infiItration or stirring up from the soil and from 
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the sediment. This was observable when the backwater was flooded by river Tisza 
or when its water was inpouring into the southern connecting channel, stirring up the 
sedi ment of the water mass. The presence of a great number of other facultative 
faecal iúdicator bacteria in the water of the backwater pointed. to the_predominance 
of the mineralization of organic substances and of the anaerobic processes. 

6. At the peak 'ialues of the coliform and faecal coliform counts gene rally als o 
the amount of alI the colony-forming bacteria significantly increased and on the other 
hand the value of the psychrophilic ,bacteria/ml was always higher than �t�h�~�ü� of 
mesophilic bacteria. 

lResl!lts Gf the hygienic bltcteR'iologllcai �f�t�l�!�l�v�e�s�~�i�g�a�t�i�o�n�s� 

of the Körtvélye§ h&ckwater �i�.�~� the Jijerio@ 1976-1980 

1. �R�e�~�;�.�u�l�t�s� of bacteriological i nvestigations carried out in 1976 
(Fig.7) 

On taking into account the limit values of the hygienic water evaluation 75% 
of the investigated samples was Ist class "pure" whereas 25% was Und class "slightly 
contaminated". The peak value of the coliform count/ml appeared in August and 
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October. The peak value of the coliform count in August was followed in the order 
of magnitude by the values of the counts of the faecal coliform, the psychrophilic 
and mesophilic bacteria, the Streptococcus faecalis and of Clostridium. These values 
characterized the typical stagnant water conditions of the backwater. The higher 
values recorded in November pointed to the flood of river Tisza. 

Of 1000 ml vo!umes of the investigated samples bacteria belonging to the genus 
Salmonella were isolated only in one single case, on June 30, 1976. These proved to 
be of the following serotypes: Salmonella schleissheim, Salmonella arizonae (38; r; z.) 
and Salmonella reading (05 antigen positive). This latter serotype was at that time 
typical in various sewages of Csongrád county. A rarely isolated serotype is Salmo­
nella arizonae which is frequent according to data of literature mainly in animai 
colonies. 
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2. Results of bacteriological investigations carried out in 1977 
(Fig. 8) 

66.7% of the investigated samples was Ist class "pure" whereas 33.3% was Und 
class "slightly contaminated" on the basis of the limit values of the hygienic water 
evaluation. The percentage of Salmonella positivity was similar to that observed 
in the previous year i.e. bacteria belonging to the genus Salmonella could be detected 
in water samples of 1000 g only in August, and these proved to be 0 5 antigen-deficient 
Salmonella typhi-murium. 
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On 13 August 1977 fish deaths were observed in the water of the backwater 
but this was reported only on 17 August. Thus water samples could be withdrawn 
after 5 days i.e. on 18 August only. It is likely that the eventual contamination would 
be indicated besides the Salmonella also by other groups of bacteria in case of an 
earlier sampling. At the fish deaths water samples were withdrawn also from the 
water of the Körtvélyes channel where the water quality was of HIrd class "contami 
nated". On observing the seasonal changes it can be state d that, similarly to the 
Mártély backwater, the peak values in late falltime can be attributed to the durable 
stagnancy of the water. The peak values of the Clostridium and faecal Streptococcus 
counts were recorded end of May at a lower water level after a flood when the great 
number of Clostridia may have indicated also the predominance of the anaerobic 
processes. 
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3. Results of th e bacteriological investigations carried out in 1978 
(Fig. 9) 

50% of the investigated samples was Ist class "pure" water and the other 50% 
IInd class "slightly contaminated" water, indicating in comparison to the previous 
years a rather significant deterioration of the water quality . Bacteria belonging to 
the genus Salmonella could be never isolated in any of the water sampJes of 1000 ml. 

The results obtained in 1978 are quite in accordance with the water quality of 
the Mártély backwater. Changes in the water quality of the Körtvélyes backwater 
can be also attributed to the factors mentioned there. Namely, the investigated 
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parameters of hygiene indicated up to the month June a relatively favourable value 
ev en at a durably high water level (excepting the values of the Clostridiwn countj40 ml). 

Though in June and July the flood-plain of the backwater was stil! covered with 
water, the tendency was receding. This was then fol!owed by two smal!er floods which 
were wel! indicated by the peak values of the counts of the coliform and hetero­
trophic bacteria. Two further floods (in September and October) were similarly 
indicated by the values.of the coliform counts. In November and December, in turn, 
the water quality of the backwater was Ist class "pure", and at this time again the 
character of stagnant water predominated. 

4. Results of the bacteriological investigations carried out 
in 1979-1980 (Fig. 10) 

On the basis of the hygienic bacteriological parameters the water quality of the 
backwater was in both years Ist class "pure" which was characteristic mainly for the 
first half of the years. The stagnant waters at fal!time were of Und class, due to the 
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duality described above, characterizing the water mass of the backwater. Bacteria 
belonging to the genus Salmonella were not detectable in any of the 1000 ml water 
samples withdrawn during the two years. 

5. Results of the investigations of bacterioplankton 
(Fig. 11) 

The direct bacterium count was determined in the water of the Körtvélyes back­
water in 1976-1978. During this 3-year period values of 1-10 millions/ml were 
recorded most frequently in the water of this backwater. Unequivocal correlations 
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between the bacterium counts in 20 oC and 37 oC cultures on one hand, and the direct 
bacterium count, on the other hand could not be detected in the water of the Kört­
vélyes backwater, either. On the basis of the results of investigations carried out for 
three years the following can be stated of the changes in the bacterioplankton stand: 
the quantity of this stand decreases in general in the autumnal season whereas the 
peak values appear during the floods of river Tisza when the backwater is inundated. 

Comparison of the hygienic water quality of both backwaters 

The median values of the parameters are shown for each year in a columnar 
diagram (Figs. 12 and 13) in order to facilitate the evaluation of the changes in each 
parameter of the water quality of both backwaters. 
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It can be observed that in 1976 the median values of the investigated bacteriolo­
gical indicators were higher in the Körtvélyes backwater whereas in the years 1977 
and 1978 the median values of almost all the parameters were higher in the water 
of the Mártély backwater (excepting in 1977 the values ofthe psychrophilic and the 
total bacterium counts). In 1979-1980, in tum, the median values ofthe investigated 
resuJts disclosed again a change since ali the parameters were higher in the water of 
the Körtvélyes backwater i.e. from an am1Ual aspect the water quality proved less 
favourable in this water mass. 

* * * 
The hygienic bacteriological investigation of the waters of the two backwaters 

in the Mártély Region of Scenery Protection was carried out from ] 976 to 1980. 
On the basis of the results of these investigations it can be stated: 
l. The water of both backwaters is in the majority of cases of Ist class "pure" 

quality. 
2. The obligate faecal indicator bacteria (faecal coliform, faecal Streptococcus 

bacteria and bacteria belonging to the genus Salmonella) were detectable only rela­
tively rarely and in small numbers. 

3. Of the facultative faecal indicator bacteria the value of the coliform count 
and the heterotrophic bacterium count indicated weil the f1oods, the rinsing of the 
sewage lagoons (in the Mártély backwater) and the stagnant water masses developed 
at high and low waters. 

4. The values of the Clostridium countj40 ml indicated the stirring-up of the 
"silt" of backwaters and occasionally the predominance of the anaerobic processes. 

5. The value of bacterioplanktonjml vari ed in the water of both backwaters 
on average in the order of magnitude of 1-10 millionsjm!. During f100ds their 
numbers increased and in the autumnal season diminished. 

6. The quality of water of both backwaters disclosed a seasonal dynamism 
which could be observed also on the basis of the hygienic bacteriological investiga­
tions. 

7. The hygienic water quality of the backwaters Mártély and Körtvélyes is 
almost identical. The water of the Mártély backwater is utilized also for recreational 
and bathing purposes which has unfavourable effects on the quality of the water 
mass since during floods significant amounts ofpollutants are entering the backwater. 

Occasionally some major faecal contaminations could be detected in the water 
of the Körtvélyes backwater as weB which was indicated aJso by the change of the 
ratio of coliform bacteria to the faecal col iform bacteria. The water of the Körtvé­
lyes backwater is contaminated by the rainfall and the sewages of Orosháza, Szente­
tornya, and of the sanatoria Kakasszék and Kútvölgy, furthermore by the leakage 
and drainage waters of the paddy-fields. 

On summarizing the resuits of the investigations it can be stated that the hygienic 
bacteriological investigation of the waters of backwaters is indispensable in solving 
the actual problems of environmentai protection and· recreation, furthennore, as a 
parameter of the biologicai water qualification it promotes also the development 
of a uniform contempiation. . 
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Higiénés bakteriológiai vizsgálatok a Mártélyi és 
a Kört vélyesi holt ágak �v�i�z�é�b�Q�l� 

HEGEDÜS MÁRIA és ZSIGÓ MARGIT 
Csongrád megyei Közegészségügyi-Járványügyi Állomás, Szeged, Hungary 

Kivonat 

A Mártélyi Tájvédelmi Körzet területe két holtágának vizét az elmúlt öt év alatt rendszeresen 
vizsgáltuk. A vizsgálatok eredményei alapján következtethettünk az obligát és a fakultatív faecal 
indikátor baktériumok mennyiségi és �m�i�n�Q�s�é�g�i� viszonyaira, valamint figyelemmel kísérhettük az 
esetenként �b�e�k�ö�v�e�t�k�e�z�Q� bakteriális szennyezettség tér és �i�d�Q�b�e�l�i� változását is. A két holt ág vi zé­
�b�Q�l� 202 mintát vettünk és 910 vizsgálatot végeztünk el. 

Eredményeink a �k�ö�v�e�t�k�e�z�Q�k�:� 

- Mindkét holtág vize az esetek többségében I. osztályú "t iszta" �v �í�z�m�i�n�Q�s �é�g �q� volt. 
- Az obligát faecal indikátor baktériumok csak ri tkán és kis számban voltak ki mutat-

hatók. 
A fakultatív faecal indikátor baktériumok mennyiségi változása jól jelezte az áradáso­
kat, a szennyvíz-szikkasztók k imosását (Mártélyi holt ágnáI) és a magas, valamint 
alacsony vízállásnál kialakult pangó víztereket. 
A két holt ág �v �í �z�m�i�n�Q�s�é�g�e� a higiénés bakteriológiai vizsgálatok eredményei alapján is 
�m�e�g�f�i�g�y�e�l�h�e�t�Q� évszakos dinamizmust mutatott. 

Bakteriolosko-zdravstvena ispitivanja vode nutvaja 
Mártély i Körtvélyes 

HEGEDÜS MÁRIA i ZSIGÓ MARGIT 
Zdravstveno-epidemioloska stanica zupanije Csongrád, Szeged, Hungaria 

Abstrakt 

Za proteklih pet godina vrsena su redovna ispitivanja vode naznacene dve mrtvaje na pod­
ucju zastiéenog okruga Mártély. Rezultati nasih ispitivanja ukazivali su na kvantitativlle i 
kvalitativne vrednosti obligatornih i fakultativnih faecal-indikatornih bakterija. Takodje su 
registrovana i povremena bakterioloska zagadjenja u prostornom i vremenskom aspektu. 

Rezultati 910 analiza 202 uzoraka vode mrtvaja su sJedeéi: 
- Vode obe mrtvaje u veéini slucajeva pripadaju I. kategoriji. 
- Obligatorne faecal-indikatorne bacter ije se javljaju sporadicno i u malom broju. 
- Promenljiv a koliCina fakultativnih feacal-indikatornih bakterija je u direktnoj vezi sa 

visokim vodostajem, sa isusivanjem bazena za otpadne vode (ko d mrtvaje Mártély) 
kao i sa barustinama koje se javljaju pri visokim i niskim vodostajima. 
Rezultati zdravstveno-bakterioloskih analiza ukazuju na sezonski dinamizam promella 
kvaliteta vode obe mrtvaje. 

rIlrIfElJHlIECKO-IiAKTEPMOJIrMQECKME MCCJIE,l(OBAHMH 
BO,l(hI CTAPMIJ; MAPTEJIM M :K:EPTBEMElli 

M. Xere.!J;IOIII li M. )J{li r o 
qOHTpa.u;cKall Me)lJ[KO-3l1H.u;eMH'IeCKall CTaHl\HlI 

Cere.u;, BHP 

Pe310Me 

B 3aKa3HII.Ke MapTeil, yMeIOTcll .u;Be CTapHlJ;hI (MapTeil H KepTBefiem), BO.u;bI KOTOpbIX B 
IIOCJIe.u;HHe IIlITb JIeT CHCTeMaTH'iecm H3y'iaJIHCb HaMH. 

Ha OCHOBaHHH pe3yJIbTaTOB IiCCJIe.u;oBaHHil y.u;aJIOCb rrOKa3aTb Ka'leCTBeHHble OTHomeHHlI 
06.JIlITaTHbIX Ii qJaKYJIbTaTliBHblx IiH.u;HKaTopoB 6aKTepIiIi <j:JeKaJIHH, a TaKlKe BHHMaTeJIbHO rrpo­
CJIe,ll;HTe 3a Ii3MeHeHHeM rrpOCTpaHCTBa Ii BpeMeHH 6aKTepHaJIbHol!: 3acopeHHocTH. 
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113 BO,!\hI ,!\ByX CTaplil . .( B3S1JIH 202 06pa3I.(a II npliBeJIll 910 llCCJIe,!\oBaHl'!ií:. 

I1cCJIe,!\oBaHRSI nOKa3aJIll CJI,!\yIOII.(Re pe3yJTbTaTbl: 

- BO,!\bI 060MX CTapMI.(, B 60JIbillHHCTBe CJIy'iaeM, XapaKTepfi3yIOTCH 'illCTOTOií: nepBoií: 

CTeneHM. 

- 06JIllraTHbIM: MH,!\llKaTOp 6aKTepilli <jJeKa= TOJIbKO fi3pe,!\Ka nOSlBJISlJICSI B He6oJIbillOM 

KOJII1'ieCTBe. 

KOJIH'ieCTBeHHbJe CMeHbI <jJaKyJIbTaTllBHbIX HH,!\HKaTOpOB 6aKTepllll <jJeKaJIilli XOpOillO Cllr­

HaJIll3MpOBaJIO HacTynaIOII.(IIX HaBO,!\HeHnSlX BbIMbIBaHHn CTO'llibIX BO,!\ (CTapMI.(bI MapTeií:n), a 

TaKlKe B03IDIKIillI.X B 6y,!\yIll,eM nJIOIll,a):(H BO,!\HbIX 3aCToeB npH HH3KllX II BbICOKllX ypOBHSlX BO,!\bI. 

- Ha OCHOBaHHH pe3yJIbTaTOB rHrMeHH'ieCKH-6aKTepHOJIOrM'ieCKHX MCCJIe,!\oBaHl'!ií: BO,!\bI, Ka­

'ieCTBO 060HX CUpMI.( nOKa3aJIH ce30HHylO ,!\HHaMHKy. 
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Abstract 

In the Körtvélyes and Mártély backwaters of the Tisza the algal flora was studied during 
several periods. The water of both backwaters is eutrophized, particularIy in the Körtvélyes 
one. It is weIl seen in Table I, that since 1981 the number of EugIenophyta spp. has been relatively 
great in the backwater Körtvélyes, suggesting that the waste waters discharged there contained 
dung materiaIs. Changes in the composition of the phytoplankton are also in support of the 
afct that the algae do not utilize only mineral salts; but als o amino acids, carbohydrates, vita­
mins of decomposing organic materials as weIl as plant hormones. This should be also considered 
when establishing the indicator value of algae. Saprobity and trophity are mutually related not 
only because the organic materials producing saprobity increase trophity, but also because the 
algae are able to directly incorporate some of the organic materials. Mixotrophy can also exhibit 
differences within one species. The consideration of these facts may be of help in the evaluation 
of indicator organisms and through that in the accomplishing of a more real biological water 
qualification. 

�I�n�t�r�o�d�u�c�t�i�O�J�~� 

The algal flora of the Körtvélyes and Mártély backwaters of the Tisza river habe 
been studi ed for several years. These examinations were started in the backwater 
at Mártély in 1953-1954. The reason for choosing this place was not only its easy 
approachability but also the fact that this nice place had been used also eadier as a 
holiday resort. Since this area together wi th the backwater Körtvélyes was placed 
under nature conservation control, the two backwaters and their environment are 
known today by the name Mártély nature conservation area. Since 1973 the studi es 
on the changes of the algal flora have been extended over the backwater Kört­
vélyes. The analysis of the algal flora of the backwater Mártély was performed by 
myself from 1953 to 1954, from 1966 to 1968, from 1972 to 1975 and since 1981. 
The phytoplankton of the backwater at Mártély was studied by UHERKOVICH from 
1967 to 1968 in connection with the thorough investigations performed for alonger 
period on the algae of the Tisza river and its tributaries (UHERKOVICH 1967a, b, 1971). 

In addition to the results of basic research, the experiences obtained can be also 
very usefuI in regard of environmental protection, particularly in the field of biolo­
gical water qualification. This appIi es especially to the Körtvélyes backwater. In 
biological water quaiification the use of algae as indicator organisms can complement 
resp. support the results of the chemical qualification of water, and can also furnish 
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us with valuable information from other aspects, too. Nevertheless, the investiga­
tions with algae as indicator organisms should be placed on plant physiological 
foundations and in this regard particular emphasis must be laid on the full know­
ledge of the forms and possibilities of nutrition af algae, namely, not only the nutri­
ti onal ro le of inorganic compounds, cations and anions dissolved in the water should 
be taken into consideration, but also such results according to which the algae are 
able to take up and incorporate certain organic compounds of decomposing materials 
which get into the water as pollutants. We think that this fact has not been given 
to date the deserved attention in the evaluation of indicator organisms, and through 
that in the biological qualification of waters, albeit this deficiency may have been 
the source of many problems. It seems that the differences in opinion in connection 
with algal indication are occasionally resolved just by the contradictory ideas, and 
more thorough investigations in this line. 

Not only the cations and anions of inorgallic compounds serving as food for 
plants represent the di rect source of eutrophication in our natural waters. It has be­
come increasingly evident that the incorporation by algae of some organic compounds 
polluting the waters results in the rapid enrichment of the algal vegetation. This 
phenomenon could be clearly observed in the Mártély backwater, especially in the 
Körtvélyes one. Therefore, in the foJlowing we shall deal with the stimulating effect 
of these organic materials in a greater detail in connection with analysis of the phyto-
plankton of the two backwaters. . 

Material and Method 

It is not possible to give space in this paper to the detailed presentation of the vas t material 
on the algal flora. Therefore, the initial and the last conditions will be compared in a tabulated 
form for iUustrating the seasonal changes of phytoplankton (Table 1). In the table the seasons are 
marked wi th letters: a =spring, b=summer, c = autumn. The taxonomic determination of 
algae was made in living condition, while fixed material was used for the study of the quantitative 
relationships. The relatively simple "drop method", developed by us earlier, was used to reveal 
the quantitative relationships of the phytoplankton. The course of this process is the foUowing: 
from the sedi mented seston of each li ter fixed material, a concentrate of 10 ml was prepared. 
After thorough shaking, one drop was taken from this concentrate with a standard pipette for 
wet preparation the volume of which was 50 mm3 on the average. The quantitative relationships 
of each water sample were determined on the basis of 10 wet preparations with 5 grades. The 
grades l-5 figure in the seasonal columns (a, b, c) of Table I and their meaning is the following: 
l = rare organism in the water sampJe (only 1-5 specimens occurred in the 10 preparations). 
2 = sporadic occurrence (in 10 preparations only 6-10 individuals were visibie), 3 =frequent 
occurrence (there) were a few individuals in a single preparation), 4 = very frequent occurrence 
(several individuals (15-20) were found in a single preparation), 5 = mass production of bloom 
(the water possessed a grean colour due to the great number of organisms). This method is rela­
tively rapid and the first two grades can be expressed with approximate vaJue in terms of liter. 
Since the volume of the drop. resp. the wet preparation is known, concrete counting is also possible 
by good ap proxi ma ti on beyond the former grades and reckoning over into liter is also possible. 
In the case of fi lamentous algae, the quantitative grades were determined by estimation on the 
basis of the number of places of collection, the area of extension of the particular population and 
the density of the filaments. 

Results and discussion 

During the investigations perf0f111ed in the Mártély and Körtvélyes backwaters 
of the Tisza for several years, the presence of 212 algal taxa (species, or their vari a­
tions and forms) were established. The two backwaters are very near to each other 
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on the left bank of the Tisza, and therefore did not exhibit great differences in the 
systematic composition of their algal flora. Both of them are in the flood area inside 
the bank, and in the period offlood are inundated, their beds are practically "fiushed", 
and the greatest part of their water exchanged by the water of the Tisza. This pro­
duces such interactions in the biota here which are not yet clearly understood. 
Both backwaters have eutrophized: the' Mártély one gradualIy. the Körtvélyes 
one rapidly. Because of that, algal mass productions have been observed in both 
of them. In the backwater MártéJy the massive bloom of Eudorina elegans was ob­
served during summer 1968 and 1973 (Kl SS 1977a), and in smaller areas the water 
possessed a green colour in summer 1979 due to the bio om of Chlamydomonas inter­
media. In late autumn, 1973, in the littoral zone of the backwater Körtvélyes, Scene­
desmus ecornis produced a vegetational discoloration of water vegetation and showed 
considerable morphologicaJ variabiJity (KJss 1977b). 

Table I presents the folJowing picture in connection with the qualitative and 
quantitative changes of phytoplankton: 

1. In each listed seasonal sample taken from both backwaters, the followin g 
algae were present: Aphanizomenon flos-aquae, Caloneis amphisbaena, Tetraedron 
muticum, Dictyosphaerium pulchellum, Scenedesmus acuminatus, Tetrastrum stau­
rogeniaeforme, Actinastrum Hantzschii, Cladophora fi-acta. The seasonal tolerance 
and the tolerance of environmental factors are obviously very great with these spe­
cies, and their sociability is also the greatest under the given conditions. There were, 
however, some algae which occurred only in one of the two backwaters. The following 
species were missing from the backwater of Mártély: Lyngbya saxicola, Euglena 
charkowiensis, Euglena chlamydophora, Lepocinclis Steinii, Phacus helicoides, Phacus 
tortus, Trachelomonas crebea, Trachelomonas granulosa, Trachelomonas intermedia 
Trachelomonas verrucosa, Strombomonas verrucosa var. genuina, Strombomonar: 
Deflandrei, Centritractus belonophorus, Centritractus rotundus, Nitzschia hungarica. 
Nitzschia palea, Lagerheimia wratislaviensis var. mixta, Golenkinia radiata. From 
the Körtvélyes backwater, however, only two species were missing: Phormidium 
molle and one Gongro/>ira sp. These differences of occurence cannot be said to have 
been essential in regard of the quality of the algal flora, since they just point to the 
fact that the majority of the species was identical in the two backwaters (of the 212 
taxa 192 were common). After a1l210 taxa occurred in the Körtvélyes backwater and 
in the Mártély one 194. This is not a great difference. 

2. On the other hand, the numerical differences will become very great when 
comparing the initial period of these studies with the observations in 1981. We can 
see the very surprising phenomenon, that in the Körtvélyes backwater the algal 
flora enriched rapidly during a period of not quite ten years, and instead of the 84 
species observed in 1973, 193 species occurred in 1981. In the backwater of Mártély, 
on the other hand, 148 algal species occurred in 1953, and this number increased 
only to 179 during a period of almost three decades, i.e. by 1981. This increase looks 
small relative to that in the Körtvélyes backwater, where the considerable enrich­
ment was connected with the twofold resp. manyfold increase in the number of 
species of each phylum, with the exception of Cyanophyta. During the 9 years from 
1973 to 1981 e.g. the number of green algal species increased from 40 to 100, the 
number of species belonging to Euglenophyta from 4 to 45, i.e. elevenfold. Doubling 
occurred in the phyla Chrysophyta and Pyrrophyta, as weIl. 

3. Compared with the increase of species number of the four aforementioned 
phyla, the number of the species of Cyanophyta decreased to one third. During 1981 
only 5 species could be recovered from the 16 ones. Aphanizomenon flos-aquae was 
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frequent in the water samples taken in spring and autumn, and proved to be very 
frequent in the summer samples. Anabaena spiroides occurred only in summe r and 
autumn, Spirulina laxissima, Oscillatoria planctonica and Lyngbya limnetica only 
during summe r. This decreased frequency of the phylum Cyanophyta is difficult 
to explain. It is likely that the increase of Euglenophyta or some environmental factor 
promoting it inhibited the growth of the disappeared Cyanophyta spp. Nevertheless, 
Aphanizomenon flos-aquae proved to be tolerant of this inhibiting factor, too. 

4. The above-mentioned increase of Euglenophyta �d�e�s�e�r�v�e�~� our attention not 
only because with it the whole picture of the alga l population changed, but also 
from the aspect of the physiology of nutrition of Euglenophyta spp. This latter 
severely affects the question of biological water quaJification in regard of algal indi­
cation. It should be stressed first of all that, according to Table 1, the 4 species of 
Euglenophyta ob serve d during summe r 1973 occurred only sporadically near the 
inflow of the sewer, and were not to be found at the basic point of samplings, in the 
direction of the landing-stage and the places where the meterological instruments 
were planted. By 1981 this difference ceased, the algal flora was practically identical 
in each place of collection. Since 1973 pollution has shown an increasing tendency. 
Since 1930 it could be observed that the mass growth of algae was greatly enhanced 
by the stimulating organic materials polluting the water. In alkaline waters ("sodaic 
water s") of high salt concentration and high pH value, too, there was a surprisingly 
rich and vari ed Euglenophyta vegetation if decomposing materials e.g. dung water 
was discharged into the water (KISS 1939, 1942, 1968, 1970a, b, c, 1972-1975, 
1976). It seems that these organic materials are not directly nutrients only, but can 
also exert a "protecting function" against the damages which may be caused by high 
salt concentration, resp. high values of osmosis and alkalinity. Only later have we 
obtained knowledge of the fact that Viilikangas had also observed a similar pheno­
menon in Finland: the ice in the Helsinki harbour and the brackish water under­
neath were discoloured by Euglena viridis. This phenoumenon occurred, however, 
only in the place of discharge of metropolitan sewage (VALIKANGAS 1921-22). 
The Euglena viridis is an eurytherm organism which, in the presence of stimulatory 
compounds, is able to form mass-productions ev en during the winter. 

5. Physiological experiments performed with algae suggested that these sti­
mulating materials might be protein constituents, amino acids, vitamÍlls or hormones, 
which were utilized and incorporated particularly by the members of the phylum 
Euglenophyta. To study the grwoth and reproduction processes of Trachelomonas 
crebea, pea brew nutrient solution was prepared in 1935 to which some lemon juice 
wa s added. On the effect of the medium containing vitamin C and much organic 

Plate I 

l. Euglena oxyuris var. minor DEFL. 700: l 
2. Euglena pisciformis KLEBS 800: l 
3. Euglena charkowiensis SWIRENKO 700: 1 
4. Euglena thinophila SKUJA 1000:1 
5. Phacus longicauda (EHR.) DUJ. 600: 1 
6. Euglena chlamydophora MAINX 800: 1 
7. Lepocinc/is acuta PRESC. 900: 1 
8. Lepocinc/is ovum (EHR.) LEMM. 900: 1 
9. Lepocinc/is texta var. mamillata (DA CUNHA) CONR. 700: 1 

10. Lepocinc/is texta (DUJ.) LEMM. 600: l 
ll. Lepocinc/is fusiformis (CARTER) LEMM. 800: l 
12. Nephrochlamys allanthoidea KORS., forma 1500: l 
l3-14. Ankistrodesmus acicularis (A. BRAUN) KORS. 800: 1 
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nitrogen, the cell division of Trachelomonas took place also in the naked form through 
several generations. The young cells sometimes did not separate from one another 
but remained joined at their basal parts, producing bicellular pseudocolonies. In 
some cases the ceIls of the two-celled pseudocolonies. In some cases the cells of the 
two-ceIled pseudocolony divided again and produced four-celled pseudocolony. 
We succeeded in transforming the uniceIluJar alga into multicellular forms at a later 
date, too (KISS 1939, 1960, 1973). This finding is believed to be the result of increased 
nutrition and acceJerated cell division. In his excellent book PÉTERFI (1977) also 
refers to the facultative heterotrophy of flagellates and their vitamin C auxotrophy. 
He cJaims that in his experiments the fiJamentous green alga Microthamnion grew 
weIl on glucose medium even in compJete darkness. He als o mentions the results 
obtained by MIHNEA et aJ. according to which the organic material s adde d to the 
medium enhanced protein and carbohydrate synthesis of a few uniceIlular algae and 
stimuJated cell division both in light and darkness. According to the investigations 
perforrned by UHERKOVICH (1956), Scenedesmus quadricauda exhibited very intensive 
growth in a medium of optimal mineral salt content when vitamin Bl was added to 
the medium, and produced large cell s on the effect of vitamin PP and broad celJs in 
vitamin B6-containing medium. Larger doses of vitamin Bl inhibited cell division. 
He a1so observed that some Scenedesmus straÍlls isolated by �F�E�L�F�P�L�D�Y� and KALKó 
did not react in the same way to the addition of aneurin (UHERKOVICH 1965). KESSLER 
and CZYGAN (1970, 1912) examined 71 strains of 8 autotrophic species of ChlorelIa 
in regard of the utilizability of 5 organic nitro gen compounds. They state d that in 
light the use of glutamine acid produced good growth in the case of 63 strains, while 
that of glutamine good growth in the case of 67 ones. Purine was utilized in growth 
by 16 strains, nicotinic acid amid by 9 strains and nicotinic acid only by one strain. 
The possibility of utilization of 6 organic carbon sources was also examined. In 
darkness good growth was observed following acetate addition in the case of 12 
strains belonging to the 10 autotrophic species of ChloreIla and following glucose 
addition in the case of 37 strains belonging there. Utilization of fructose was satis­
factory wi th 21 strains, that of gaJactose with 11 strains, while in the case of saccha­
rose and Jactose intensive growth was not evident. The organic compounds investi­
gated wer e utilized readily by some strains by others less readily, meaning that uti­
lization was seJective. Of the plant hormones, auxin is the most important in regard 
of Körtvélyes, because it is present in a great quantity in animaI dungs. It is not spe­
cies specific and is effective only in optimal quantity, in higher concentrations it is 
inhibitory. Its role may change according to the type of alga, indicating that selec­
tivity applies to it, as weIl. 

The few exampJes presented here from among the many data, basically affect 
he question of saprobity-trophity possessing a key position in biological water 

Plate II 

1. Pandorina charkowiensis KORS. 1000:1 
2. Pandorina morum (MÜLLER) BORY forma 1000: 1 
3. Eudorina cylindrica KORS. 700: 1 
4. Tetraedron proteiforme (TURN.) BRUNNTH. 500: 1 
5. Pediastrum simplex MEYEN 500: 1 
6. Crucigenia tetrapedia (KIRCHN.) W, et G.S. West 600: 1 
7. Oocystis Marssonii LEMM. 800: 1 
8. Pediastrum tetras (EHR.) RALFS 1000: 1 
9. Strombomonas verrucosa var. zmiewika DEFL. 600: 1 

10. Dictyosphaerium pulchellum WOOD 700: 1 
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Table l 

I 
Körtvélyes Mártély 

Sor- Species 
szám (taxon) I 1973 1981 1953 1981 

I 

I a b c a b c a b c a b c 

Phylum: Cyanophyta 

l. Gomphosphaeria aponina KÜTZ. l 3 2 2 2 2 
2. Merismopedia glauca (ERR.) NAEG. l 3 2 2 
3. Dactylococcopsis raphidioides HANSG. 2 3 3 l 2 2 
4. Aphanizomenon flos-aqllae (L.) R ALFS 2 4 4 3 4 3 2 4 3 3 4 3 
5. Anabaena spiroides KLEBAHN 2 4 4 2 l 1 3 2 3 2 
6. Spirulina laxissima G. S. WEST l 2 3 2 2 2 
7. Sp. subtilissima KÜTZING l 2 2 2 2 3 2 
8. Oscil/atoria angl/stissima W. , G.S . WEST 2 1 2 1 2 
9. O. plantonica WOLOSZ. 2 3 3 2 2 1 1 2 l 

10. O. tenIlis AGARDH 2 3 l 1 2 l 
ll. Phormidium foveolarum (MoNT.) GOM. 2 3 3 l 2 2 2 
12. Ph. molle (KÜTZ.) GOM. 2 2 2 1 
13. Lyngbya bipunctata LEMM . 2 2 1 2 1 2 
14. L. circunlcreta G.S. WEST 2 2 2 2 
15. L. lin7llelica LEMM. 2 3 3 2 2 2 2 1 
16. L. Martensiana M ENEGH. 2 3 2 3 4 
17. L. saxicola FILARSZKY l 2 

Phylulll: E ugl eno phy ta 

l. Euglena aCllS EHRENBERG 2 3 l 2 l 2 2 
2. E. charkowiensis SWIR. 2 3 2 
3. E. chlamydophora MAI NX l 2 2 
4. E. Ehrenbergii KLEBS 2 1 3 2 2 2 l 
5. E. limnophifa LEMM. 2 3 l l 2 l 
6. E. oXyllris var. minor DEFL. 3 3 3 2 1 2 2 
7. E. pisciformis KLEBS 2 3 1 1 l 
8. E. polymorpha DANG. 2 3 2 2 2 2 2 
9. E. proxima DANG. l 2 2 1 2 

10. E. oblonga SCHMITZ 1 3 1 2 
ll. E. thinophila SKUJA 1 2 1 2 2 2 1 
12. Lepocinclis aCllta PRESC. 2 1 2 2 1 2 2 3 2 
13. L. fusiformis (CARTER) LEMM. 2 2 3 2 1 2 1 1 
14. L. Nayali CONRAD l 3 2 2 l 2 
15. L. ovum (EHR.) LEMM. 2 1 3 2 l 2 2 3 l 
16. L. ovum var. angustata (DEFL.) CONR. l 2 2 2 1 
17. L. Steini! LEMM. 2 2 
18. L. teres (SCHMITZ) FRANCÉ 2 3 2 2 2 3 2 
19. L. texta (DUl.) LEMM. l 3 2 2 2 
20. L. texta var. mamillata (CUN.) CONR. 1 3 1 1 l 
2l. Phacus acuminatus STOKES 1 2 1 2 
22. Ph. alatIls KLEBS 2 2 1 2 1 2 
23. Ph. brevicaudatus (KLEBS) LEMM. 1 2 1 2 
24. Ph. caudatus HÜBNER 1 2 1 1 2 
25. Ph. curvicauda SWTR. 1 2 1 2 1 1 
26. Ph. longicauda (EHR.) DUl. 2 3 2 1 1 1 2 
27. Ph. helicoides POCHMANN 1 2 1 
28. Ph. tortus (LEMM.) SKWORTZ. 2 -2 
29. Trachelomonas angustata DEFLANDRE 1 2 2 2 
30. Tr. conica PLAYFAIR 1 2 1 2 2 
31. Tr. crebea KELLICOTT 1 2 
32. Tr. Dybowskii DREz. 2 2 2 
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33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
l 
12 
l 

1. 

3. 

14 
1 5. 

1 
1 
l 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 

6. 
7. 
8. 
9. 
O. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
O. 
1. 
2. 
3. 
4. 
5. 

Species 
(taxon) 

a 

Tr. granulosa PLAY J;. 
Tr. hispida (PERTY) STEIN 
Tr. intermedia DANGEARD 
Tr. Mangini DEFL. 
Tr. oblonga var. truneata LEMM. 
Tr. seabra PlAYF. 
Tr. verrucosa STOKES 
Tr. volvocina EHR. 
Tr. volvocina var. derephora CONR. 
Strombomonas ffuviati/is (LEMM.) DEFL. 
Stro verrueoea var. genuina DEFL. 
Stro verrucosa var. zmiewika DEFL. 
Stro Defiandrei (ROLL) DEFL. 

Phylul1l: Chryso phyta 
Classis : Chrysophyceae 

KephyrioJl Rubri-clallstri CONR. 
Chrysococclls rufeseens KLEBS 
Pselldokephyrion eonieum SCHILLER 
Dinobryon divergens IMHOF 2 
Classis: Xanthophyceae 
Characiopsis aeuta BORZI 
Ch. minor P ASCHER 
Centritractus belonophorus LEMM. 
e. rotllndus PASCH ER 
Ophiocytillm capitatum WOLLE 
Tribonema aequale PASCHER 
Tr. minus (WILLE) RAZÉN 
Tr. species 
Vallcheria species 

Classis: Bacillar i o phyceae 

Melosira varians C.A. AG. 
M. granulata var. muzzanensis (MEISTER) 
BETHE 

Attheya Zaehariasi J. BRUN. 2 
Cyclotella KlIetzingiana THWAIT. 
C. Meneghiniana KÜTZ. 
Diatoma vulgare BORY 
Fragilaria capllcina DESMAZ. 
Asterionlella formosa RASSALL 
Synedra actinastroides LEMM. 
Syn. aeus (KÜTZ.) RUST. 
Syn. affinis KÜTZING 
Eunotia praerupta var. infiata GRUN. 
Gyrosigma acuminata (KÜTZ.) RABH. 
Caloneis amphisbaena (BORY) ClEVE 2 
Navicula cinefa (EHR.) KÜTZ. 
N. cryptocephala KÜTZ. 
Amphora venata (KÜTZ.) RUST. 
Cymbella affinis KÜTZ. 
e. cymbiformis (AG.) KÜTZ. 
C. cistula (HEMPR.) GRUN. 
Gomphonema acuminatum EHR. 
G. augur EHRENBERG 

Körtvélyes Mártély 

1973 1981 1953 1981 

b c a b c a b c a b c 

1 2 l 
l J 2 2 
2 2 
1 2 2 2 
1 2 2 2 
l 3 2 2 l 3 1 
2 2 
3 3 3 1 2 3 3 3 
2 3 2 2 2 1 
l 3 2 2 2 
l 2 
l 3 2 2 
2 1 

1 2 2 1 2 2 
1 2 1 3 2 

2 3 l 3 1 2 1 3 2 
2 1 2 1 2 2 1 2 1 

1 2 1 2 2 2 
1 1 3 

1 3 2 
l 2 
2 3 2 1 2 2 
2 3 2 

2 2 3 l 3 
2 2 1 3 

2 2 3 2 2 2 3 

2 I 1 2 2 

1 2 3 2 2 2 
2 1 2 1 2 2 
1 1 2 1 l 2 2 
2 2 3 2 2 2 l 2 2 2 
2 2 2 2 2 2 

1 1 2 2 2 
l 1 2 2 2 2 
2 2 2 2 2 2 2 

2 1 2 2 1 
1 1 1 l 2 2 
2 2 l 1 2 

2 1 2 1 1 3 2 2 3 2 
2 2 2 3 2 2 3 3 2 3 2 

1 2 2 1 
1 2 1 1 2 1 2 

l 2 2 1 1 2 2 
2 1 2 2 1 2 

1 l 2 1 2 1 
2 l 1 2 

2 1 2 2 1 3 2 2 2 
1 2 2 1 2 2 2 
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36 
37 
38 
39 
40 

l 
2 
3 
4 

J 
2 
3 
4 
5 
6 
7 

8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

60 

Species 
(taxon) 

a 

Nitzschia acicularis W. SMITH 
N. capitellata HUST. 
N. hungarica GRUNOW 
N. palea (Kütz.) W. SMITH 
Cymatopleura so/ea (BRÉB.) W. SMITH 1 
Phylum: Pyrrophyta 
Glenodinium pulvisculus (EHR.) STEIN 
Peridinium cinctum (O.F.M.) EHR. 
P. palatinum LAUTERBORN 
Ceratium hirundinella (MÜLL.) SCHRANK 

Phylum: Chlorophyta 
Classis: Chlorophyceae 
Ordo: Volvocales 

Chlamydomonas intermedia CHOD. 
Chlamydomonas spec. 
Carteria spec. 
Eudorina cylindrica KORS 
Eudorina elegans EHRENBERG 1 
Pandorina charkowiensis KORS. 
Pandorina morum (MÜLLER) BORY 

Ordo: Chlorococcales 

Tetraedron caudatum (CORDA) HANSG. 
T. incus (TEIL) G.M. SM. 
T. minimum var. apiculatum REINSCH 
T. muticum (A. BR.) HANSG. l 
T. proteijorme (TuRN.) BRUNNTH. 
T. trigonlIm (NAEG.) HANSG. 
Schroederia setigera (SCHRÖD.) LEMM. 
CharacilIm Naegelii A. BRAuN 
Oocystis cingulatus HORTOB. et NÉM. 
O. Marssonii LEMM. 1 
O. ovale KORS. 
Chodatella citri/ormis SNOW 
Ch. ciliata (LAGERH.) LEMM. 
Coenocystis planctonica KORS. 
Coe. reni/ormis KORS. 
Gloeoactinium limneticum G.M.SM. 
Lagerheimia Griffithsii FOTT 
L. wratislaviensis var. mixta HORTOB. 
Franceia droescheri (LEMM.) KORS. 
Chodatellopsis elliptica KORS. 
Nephrochlamys allanthoidea KORS. 
N. subsolitaria (G.S. WEST) KORS. 
Kirchneriella contorta var. lunaris RICHTER 
K. obesa (W. WEST) SCHMIDLE 
Selenastrum Westii G.M. SM. 
S. gracile REINSCH 
Ankistodesmus acicularis (A. BR.) KORS. 1 
A. angustus BERN. 
A. arcuatus KORS. 
A. /alcatus (CORDA) RALFS 1 
A. setigera (SCHRÖD.) LEMM. 
Coenocystis planctonica KORS. 

Körtvélyes Mártély 

1973 1981 

�~ �- �- �-�I� 1981 

b c a b c a b c I a b c 

l 2 1 2 2 l 
2 2 2 l 1 

2 2 
2 2 2 

3 3 1 3 2 l 1 3 2 

1 2 2 l 2 2 
1 2 2 
l 1 1 2 l 

2 1 2 3 2 1 2 2 3 l 

3 3 2 2 3 2 3 1 
2 3 2 2 

2 l 2 2 
2 2 2 3 1 2 2 

2 2 3 2 2 2 1 2 3 2 
2 4 3 1 2 2 
1 3 2 1 1 

l 1 2 1 2 1 1 2 2 2 
2 2 2 2 l 1 
1 2 2 2 

2 1 2 3 2 l 1 1 2 1 2 
l 1 3 2 1 2 

2 1 2 1 2 l 
1 2 1 2 2 2 1 

2 1 1 2 
1 2 2 l 2 
1 2 1 2 2 1 2 2 
2 2 1 1 2 
1 1 1 1 
1 1 1 2 1 2 1 

2 1 1 
1 2 1 2 
1 2 1 2 1 
1 1 2 1 
1 2 
2 2 1 1 
1 1 1 

1 2 3 3 2 3 2 2 3 2 
1 2 2 1 2 2 1 1 1 

1 1 1 2 1 2 
1 1 2 1 2 1 1 2 1 
1 2 2 1 2 

2 1 1 2 
1 1 3· 2 3 2 3 2 

2 2 3 2 2 2 2 
2 2 2 2 

2 1 1 2 2 1 2 1 1 2 1 
2 1 2 2 3 2 2 2 

1 1 2 2 1 2 



40. 
4I. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
5I. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
6I. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
7I. 
72. 
73. 
74. 
75. 
76. 

77. 
78, 
79. 
80. 
8I. 
82. 
83. 
84. 

85, 
86 
87. 
88. 
89. 
90 
91. 

Species 
(taxon) 

C. reniformis KORS. 
Micraetinium pusillam FRES. 
Golenkiniapaucispina W., G.S. WEST 
G. radiata CHODAT 
Golenkiniopsis solitaria KORS. 
Dietyosphaerium pulehellum WOOD 
Didymoeystis planctonica KORS. 
Scenedesml/s aCl/minatus (LAGH.) CHOD. 
Sc. aCl/minatus f. maximus UHERKOV. 
Sc. acuminatus var. e!ongatus G.M. SM. 
Sc. aeutus (MEYEN) CHOD. 
Se. aeutus f. alternans HORTOB. 
Sc. aeutus f. eostulatus (CHOD.) UHERKOV. 
Se. arcuatus LEMM. 
Se. dentieulatus KrRCHN. 
Sc. dentieulatus var. linearis HANSG. 
Se. dispar BRÉB. 
Sc. eeornis (RALFS) CHOD. 
Sc. ecornis var. disciformis CHOD. 
Sc. ellipsoideus CHOD. 
Sc. intermedius CHOD. 
Sc. intermedius var. bicalldatl/s HORTOB. 
Sc. nanus CHODAT �~� 

Sc. obtusiuscl/lus CHOD. 
Sc. opoliensis P. RICHT. 
Sc. tibiscensis UHERKOV. 
Sc. quadricauda (TURP.) BRÉB. 
Sc. quadricauda var. biornatus KISS I. 
Sc. spinosus CHODAT 
Coelastrum microporum NAEG. 
C. pseudomieroporllm KORS. 
C. sphaericum NAEG. 
Crucigenia rectangularis (NAEG.) GAY. 
Cr. tetrapedia (KIRCHN.) W., G.S. WEST 
Cr. truncata G.M. SM. 
Cr. quadrata MORREN 
Tetrastrllm stallrogeniaeforme (SCHRÖD.) 

LEMM. 
Actinastrum Hantzschii LAGERH. 
Pediastrum Boryanum (TURP.) MENEGH. 
P. Boryanum var. brevicOl'ne A. BR. 
P. Boryanum var. longieorne REINSCH 
P. duplex MEYEN 
P. simplex MEYEN 
P. tetras (EHR.) RALFS 
Elakothrix gracilis HORT OB. 

Ordo: Ulotrichales, Oedogoniales, 
Siphonocladales 

Uronema confervicolum LAGERH. 
Stigeoclonium Huberi HEER. 
Gongrosira spec. 
Aphanochaete repens A. BRAUN 
Oedogonium spec. 
Bulboehaeta spec. 
Cladophota fracta KG. ampl. BRAND 

Körtvélyes Mártély 

1973 

a b c 
-a- l_9-b8_1-c-I--a ,1,9_:_3_

c
_l_a_

19
_:_

1
_c_ 

1 2 l 

1 1 2 
2 

2 1 

2 3 

l 5 
2 

1 1 

2 

2 

1 
121 

121 
122 

l 1 

1 2 
2 2 
1 2 
l l 

2 2 
232 

2 1 
2 3 3 
122 

2 l 
232 
122 

1 1 
1 l 
132 
122 
1 1 2 
122 
232 
122 
122 
1 2 
1 1 1 
1 2 
232 

2 l 
2 3 3 
1 l 
222 
122 
2 3 3 
1 2 
221 
233 
122 

2 1 

2 3 
2 3 
l 

1 
3 
2 

l 1 
2 1 
2 2 
2 2 
2 1 
2 1 

1 2 l 1 
131221 

2 
2 

2 1 
222232 

1 2 
1 3 

2 1 

132 
1 2 
121 
121 

1 2 

121 

2 3 
3 2 

122 

121 
3 2 

121 

2 3 3 
1 2 

122 
2 1 

1 1 2 
2 1 

122 

2 3 2 
123 
1 2 

2 2 
221 
1 3 2 

2 
1 2 

2 3 

2 2 3 
2 2 
333 

12 1 
1 2 

1 2 
232 
1 1 
233 

2 1 
1 2 

2 2 
2 
2 

1 2 
221 
1 1 
1 2 l 
222 
121 
222 
1 2 
221 

2 
2 1 
132 
2 1 
2 3 3 
2 2 
2 1 
132 
221 
2 3 
121 
2 3 2 
221 
132 

232 
232 
221 
221 

2 1 
1 2 1 
122 
1 2 
1 2 

1 1 
2 

1 
2 2 

3 3 3 
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Körtvélyes Mártély 

Species 
1973 1981 J953 1981 (taxon) 

a b c a b c la b c a b c 

Classis: Conjugatophyceae 
Ordo: Desmid i ales 

92. Closterium acutum BRÉB. 2. 2 2 1 2 1 2 2 
93. Cl. attenuatum EHR. 1 1 J 
94. Cl. gracile var. e/ongatum W., G.S. WEST 2 2 2 2 J I 2 2 2 
95. Cl. strigosum BRÉB. 2 l �~ �,� I 2 
96. Cl. subulatum (KÜTZ.) BRÉB. I l 2 l 
97. Cosmarium granatum BRÉB. 2 2 2 2 1 I 2 1 
98. C. laeve RABENHORST 2 l 2 
99. C. subtumidum NORDST. 1 2 , 

• 
100. Spiro taenia obscura RALFS 1 1 2 1 1 

Ordo : Zygnemales 

10l. Spirogyra decimina (MÜLLER) CZURDA 3 2 2 2 3 3 
102. Sp. fallax (HANSG.) WILLE 2 2 2 2 
J03. Sp. insignis (HAss.) CZURDA 2 2 3 2 3 
104. Sp. /acustris CZURDA 2 2 2 2 
lOS. Sp. nitida (DILLWYN) LINK 2 1 2 
106. Mougeotia laevis (KüTz.) ARCHER 1 2 2 2 3 

qualification. These namely do not only suggest that by the mineralization of organic 
materials causing saprobity trophity increases, but also tbat the algae - by virtue 
of their physiological nature - are able to utilize and incorporate directly the decom­
posing organic material s, amino acids, vitamins, carbohydrates and hormones. It is 
obvious that these facts should also be considered in the biological water qualifica­
tion in oTder to obtain more concrete results. For the sake of a bette r approach of the 
real situation, allowance should be made also for the fact that in the utilization of 
organic materials differences can occur according to intraspecific biotypes and strains 
wi th genetically fixed properties can also occur. On the basis of the foregoing it is 
possible to explain why the individuals of the same species exhibit different behaviour 
under completeJy identical conditions. These considerations may help us to bette r 
understand the differences of opinion concerning indicator organisms, since even 
contradictory views can reffect reality. 

The more thorough study of the backwaters of the Tisza is very actual today. 
HORTOBÁGYI was the first (1939, 1941a, b, 1942) to carry out studies in this regard and 
in his work published in 1939 he reported on the occurrence of 273 taxa in the "Nagy­
fa" backwater. He has complemented these investigations with further ones, moreover 
he found also a marine, brackish water algal species there which must have been 
introduced by migrating birds. Further data can be found in UHERKOVICH'S works 
(1959, 1961a, b, 1963, 1967a, b, 1971) who extended his studies on the potamophyto­
plankton of the Tisza on the backwaters of the river, too. It would be most useful 
to compare the phytoplankton of the backwaters of the Tisza.with one another resp. 
with that of the river itself. This would be essential not only from the aspect of basic 
research but also fom that of environmental protection. 
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A Tisza körtvélyesi és mártélyi holt ágainak alga rendszere 
és szezonális algatársulásai 

I. KISS 

Tiszakutató Munkacsoport, Szeged, Magyarország 

Kivonat 

A Tisza folyó Mártély község és Körtvélyes melletti holtágainak algafióráját több ciklusban 
tanulmányoztuk. �M�i�n�d�k�e�t�t�Q�n�e�k� vize eutrofizálódott; különösen a mártélyi holt ágé. Az l. sz. 
táblázatban jól látható, hogy a körtvélyesi holt ágban �1�9�8�1�-�t�Q�l� viszonylag sok Euglenophyta 
species szerepel, amelyek az ide jutó szennyvízben trágyaanyagok jelenlétére mutatnak. Részle­
tesen vizsgáltuk az algatársulások változásait, amelyek ugyancsak alátámaszt ják azt a tényt, hogy 
az algák nemcsak ásványi sókat, hanem a bomló szervesanyagokból aminosavakat szénhidráto­
kat, vitaminokat és növényi hormonokat is képesek felvenni. Ezt az algák indikátor értékének 
megállapításánál figyelembe kell venni. . 

A saprobitás és trophitás nemcsak azáltal függenek össze, hogya saprobitást �e�l�Q�i�d�é�z�Q� 
szerves anyagok mineralizálódva a trophitás fokát növelik, hanem úgy is, hogy e szerves anyagok 
némelyikét az algák közvetlenül inkorporálni képesek. Ez a részleges heterophia speciesen belül 
is �e�l�t�é�r�Q� lehet, azaz bizonyos szelektivitás is mutatkozik. Mindezek figyelembevételével az indi­
kátor szervezetek értékelése s ezen át a biológiai �v�í�z�m�i�n�Q�s�í�t�é�s� reálisabb lehet. 
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Sistem i sezonske zajednice algi u mrtvajama reke Tise 
Körtvélyes i Mártély 

KISS I. 

Radna grupa za istrazivanje reke Tise , Szeged, Hungaria 

Abstrakt 

Istrazivaoja algi u mrtvajama reke Tise kod naselj a Mártély i Körtvélyes vrsili smo u vise 
navrata. Doslo je do eutrofizacije oba basena, narocito u mrtvaji Mártély. U mrtvaji Körtvélyes 
od 1981. godioe uocljivo je relativno ucesce ve likog broja Euglenopbyta species, koji ukazuju 
na prisustvo djubriva u prispelim otpadnim vodama (TabI. 1). Utvrdjene promeoe zajednice 
algi takodje potvrdjuju cinjenicu da su alge u stanju da pored mineralnih soli korite i aminokise­
line, ugljene bidrate, vitamine i biljoe hornlone u toku procesa raspadanja organskih materija. 
Ovu cinjenicu treba imati u vidu pri utvrdjivanju indikatorne vrednoati algi. 

Uzajamna uslovljenost saprofitosti i troficnosti ne javlja se samo usled mineralizacije or­
ganskih materija, vec i putem direktne inkorporacije nekih organskih materija od strane algi. 
Ova delimicna heterotrofija i intraspecijski moze biti razlicita. Na osnovu ovih zapazanja, kako 
vred novanje indikatornih organizama, tako i bioloska ocena kvaliteta voda dobija u realnosti. 

BO.IJ:OPOCJIM M MX CE30HHbIE COOEI.U,ECTBA B CTAPMQAX 
TIICbI KEPTBEMEllI II MAPTEM 

1iL KHIUIU 

Pa6o'ial! rpy!ma Iny'ieHIl:l! THCbl, Cere,a;, BeHrpH:ll 

Pe310Me 

BOAOPOCiTl1. peKI1. TI1Cbl B HeCKOJIbKH:X UI1KJIaX 6bfJIH: H3y'ieHbl B CTapll:uaX peK B03JIe HaCeJIeHHbIX 
nyHKToB MapTei1 H KepTBei1elli. 06e BOP;bI B 3THX cmpHuax 3YTpo!ÍlHble, oc06eHHo B CTaplIl.(e 
MapTeH. B Ta6JIHue l % I Xopowo BHP;HO, 'iTO B cmpH:l.(e KepTBei1eIIl c 1981 rop;a 60JIbllJylO pOJIb 

�C�b�l�r�r�~�a�J�I�H� eBrJIeHOBble, 'iTO rrOKa3bIBaeT Ha TO, 'iTO B 3DIX MeCTax CTO'iHble BOP;bI HecyT B ce6e 
CMbITbIe yp;06peHHll. 0 3HaKoMHBIIlH B p;eTaJIe CO CMeRaMH BOp;OpOCJIeBbIX l.(eH030B, rrpHIIlJIH K 3a­
KJIIO'ieHH:IO, 'iTO BO.a;OpOCJIH crroc06HbI yCBOH:Tb He TOJIbKO MHHepaJIbHble COJIH:, HO H Bem;eCTBa H3 
paCrraBWH:X OpraHH'ieCKH:X MaTepH:aJIOB - aMH:HOKH:CJIOT, yrJIerHp;paTOB, BIl:TaMHHOB JI paCTHTeJIb 
HbIX ropMOHOB. Bcex 3TO CJIep;yeT Y'ieCTb npK orrpep;eJIeHKJ{ OueHKIl: BOp;OpOCJIeBbIX HHp;KKaTopOB. 

CanpocjJKTH3M K TpO!ÍlHTK3M 3aBHCKMbl OT p;pyra He TOJIbKO TO'iOMy, 'iTO carrpo!ÍlHTH3M rrpo­
llBJllHOll.(H:e OpraHb!, Bem:eCTBa MHHepaiTl1.3al.(Hei1 YBeJIH'iJ{BaIOT CTerrCHb Tpo!ÍlKTH3Ma, HO J{ nOTOMY, 
'iTO HeKOTOpb!e BOP;OpOCJIH: OpraHK'ieCKI1'e Bell.(eCTBa COC06HbI Herrocpep;CTBeHHO J{HKopno!Ílll:po­
BaTb. 3Ta 'iaCTJ{'iHal! Crrel.(HaJIbHall reTepoTpa!ÍlHll MOJKeT HMeTb H BHyTpeHHble paCXOJKp;eHHl! H 
TeM caMbIM rrpoH3BOP;llT orrpeAeJIeHHylO CeJIeKl.(JnO. 

Y'iI1TbIBal! Bce 3TK llBJIeH}{l!, Ol.(eHKa CTpyKTypbI HHp;H:KaTOpa ff '1epe3 HJ{X 6HOnOnl'ieCKal! 
OueHKa BOAb! MOJKeT 6blTb 60nee peanbHoi1. 
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BIOLOGICAL"WATER QUALITY IN THE MÁRTÉLY AND 
KÖRTVÉLYES BACKWATERS OF THE TISZA FROM 1976 TO 1980" 

WITH SPECIAL REGAM.D TO PHYTOPLANKTON CHANGES 

�E�N�I�K�P� DOBLER and KATALIN KOVÁCS 

A TIVIZIG Szeged 
(Received September 30, 1981) 

Abstract 

Authors report on the biological water quality of Mártély and Körtvélyes backwaters on 
the basis of investigations perforrned from 1976 to 1980. The seasonal changes of phytoplankton 
composition and the effect of flooding of the Tisza river on the phytoplankton of backwaters 
are discussed in detail. In high-water periods high-velocity river water of great suspended matter 
content flushes out the channels of the backwaters in the flood-plain. In these periods the phyto­
seston of the r iver determines the algal communities in the backwaters. The slowing down of 
the flow rate of the flooding water and the sedimentation of suspended material s takes place 
first in the backwaters. These processes, as weil as the decomposition of the inundated f1ood-plain 
vegetation (organic matter content) create the favourable conditions for the phytoplankton 
characteristic of the backwaters and the season to develop. With the receding of water, this algal 
assemblage will be the core of the phytoplankton coÍnmunities characterizing the backwaters. 

Introcluction 

In our rivers and standing waters, the quantity and quality of phytoplankton 
exhibits seasonal variations. Uherkovich gives a detailed account of the seasonal 
changes of phytoseston composition of the Tisza in his work entitled "Phytoplank­
ton of the Tisza" (UHERKOVICH 1971). Seasonal changes ofphytoseston were observed 
also in the lower sections of the Tisza and Danube during studies performed there 
regularly (DOBLER and SCHMIDT 1980). Concerning the phytoseston composition of 
our larger rivers, the dominance of diatoms caused by special conditions of turbu­
lence and high suspended matter content was observed except in the low-water 
period in Jate summer (BARTALIS 1978, UHERKOVICH 1966, 1968, 1969, 1971, 1972, 
1975). Phytoseston composition characteristic of a particular stream, section of 
stream and season is essentially influenced, changed by the passing flood-waves. 
In periods of high river stage, the flow rate of the river increases as wel! as the quantity 
and size of suspended mineral particles. These latter mechanically affect the phyto­
seston organisms of the river, resp. unfavourably influence the light climate of the 
river by decreasing the transparence of water. In addition to the considerable diminu­
tion of total algal count, the changes of phytoplankton composition and the trans­
formation to rheon type of the phytoplankton alre also indicative of the passing 
flood"wave (UHERKOVICH 1971). The backwaters of the Tisza are stagnant waters 
which self-individualized limnologically, and of which the seasonal changes of phy­
toplankton composition and quality are also characteristic. The Mártély and Kört-
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vélyes backwaters are located .in the ftood-plain of the Tisza. Owing to their special 
connection with the river, these backwaters are flooded even by smalJer flood-waves 
of the Tisza. They can get into temporary connection with the chemical and hydro­
logical condi1ions of the river more than once in a year. The rushing in river water 
considerably affects the particular and rich microvegetation of backwaters. As 
evidenced by examina1ions performed in the backwaters of Atka and Serházzug 
never getting connected with the Tisza, the percentual ratio of diatoms in the phyto­
plankton of the backwaters generally characterizable with high ind./lit values is 
little except in late winter and early spring (DOBLER and HEGEOüs: paper presented 
at the Tisza Research Meeting). During ftooding a great ·mass of water of faster 
movement, load ed with suspended matter rushes also últo the channels of back­
waters and produce the aforementioned unfavourable effects on the phytopJankton 
organisms. The influence of flooding can be weil illustrated not only by the diminu­
tion of total algal count, but a lso with the perishing of the phytoplankton community 
�c�h�a�r�a�c�t�e�r �i �~�t�i�c� of the particular backwater and season, resp. the appearance of the 
special diatom dominance of the river (HORTOBÁGYI] 960, UHERKOVICH 1967, 1971). 
Subsequent to flood ing, the rapid increase in the percentual ratio of diatoms was 
secured also by rheon type organisms ( Cerafoneis arcus, Diatoma anceps, Diatoma 
vulgm·e) besides Stephanodiscus spp. resisfanf to the dalllaging effects of suspended 
materials. Species with more fragile silicifi ed skeletons soon appear (Nitzschia acicu­
laris, Melosira gran. var. angustissima). After the passing of the flood-wave, phyto­
plankton demity increases and the phytoplankton characteristic of standing waters 
develops. Later wi th the decreased share of diatoms in phytoplankton, the dOlllinance 
of the species belonging to Chlorococcales increases parallel with the increasing in 
individual nUlllbers of other algal groups. By then the phytoplankton composition 
of the backwaters is entireIly different from the phytoseston composition of 
the river. With the decreasing of the river stage, namely, the backwaters loose 
their connection with the "living water" and start to live their own life 
(UHERKOVICH 1971). 

The papers published in this topic by HORTOBÁGYI and KIss have given us 
great assistance in these phytoplankton analyses (KISS 1977a, b, 1978a, b, 1979a, b, 
HORTOBÁGYI 1939a, b, 1941). The seasonal changes of phytoplankton in the Mártély 
and Körtvélyes backwaters resp. the effect produced by the flooding of the Tisza 
on the phytoplankton communities of the8e backwaters will be discussed later in 
detaiL 

Materials and Methods 

Since the middIe of the seventieth a method not used before by us was adopted in our 
hydrobiological examinations. This new procedure was probed in the stagnant waters located 
in the grounds of ATIVIZIG , and in this way it could be arranged in agreement with the Board 
of Tisza Research to peiform regular investigations in the backwaters of the nature conservation 
areas from 1976. 
Brief descrip'tion of method: 

l. It was accepted as a basic rule to take the samples necessary for chemical and bacteriolo­
gical analysis parallel wit h the samplillgs for biological examinations. This means that the allo­
cated area of water was studied in a complex way. 

2. In the course of the biological examinations the halobity, trophity, saprobity and toxi­
city of the particular waterarea was detennined. Water samples were generally coll ected monthly 
for 5 years (Tables I, 2) in the following places : 
I. Mártély backwater:. strand of Mártély; open water; at 20 cm below water surface. 
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2. Körtvélyes back water: watch-house at Körtvélyes dam; open water; at 20 cm below 
water surface. 

Examinations perfornled and methods applied: 
1. Measurement of conductivity (Measurement of the specifk electric conductivity of water). 
2. Determination of the total number of a lgae (Counting on l1lembrane filter) 
3. Determination of chlorophyll a content (Chlorophyll determination) 
4. Counting of Pantle-Buck saprobi ty index (Pantle-Buck saprobiological analysis). 
The exal1linations were performed according to the l1lethods described by FELFÖLD Y in his book 
entitled "B iological water (ój ualification'" (third revised and enlarged edition) (1980) under the 
chapters given above in parenthesis. The results are summarized in Tables 1 and 2. 

Phytoplankton communities of lakes and rivers can be analyzed both quantitatively and 
qualitatively (FELFÖLDY 1980). In both cases the analysis is based on countings on dipped samples. 
Our further investigations in both backwaters were performed according to the above criteria 
(HORTOBÁGYI 1962). 

For obtaining a better survey of results we used Maucha's star-diagram adapted to algol 0-

gical studies by Hortobágyi (HORTOBÁGYI 1957, 1963). The essence of this method is the follow­
ing: Similarly to the 8 cations present in greater amounts in our natural waters, the a lgae of our 
waters can a lso be ranged into 8 sectors. Starting from north and proceeding in clockwise direc­
tion, the single sectors represent the following groups of algae: 

phylum Cyanophyta 
phylum Euglenophyta 
class Xantbophyceae 
class Chrysophyceae 
class Bacillariopbyceae (diatoms) 
class Chlorophyceae 
class Conjugatophyceae = Zygophyceae 

The star-diagrams illustrating phytoplankton composition in the Mártély and Körtvélyes back­
waters are presented among tbe figures. Time of sampling is indicated with the total algal count 
(ind.Ilit) , and chlorophyll a concentration is il lustrated with bistograms. 

PictUl'es deserving special attention from the point of view of bigb water level were marked 
with + . 

Results 

Our results in connection wi th biological water quality detennined by the afore­
mentioned methods were grouped according to the following 4 concepts: 

(a) halobity 
(b) trophity 
(c) saprobity 
(d) toxicity 

(A) Mártély backwater 

(a) The inorganic ion content of the backwater was measured by specific eJectric 
conductivity. On the basis of average values this bacbvater proved to be beta-alpha­
oligohaJobic, freshwater of medium quality. This condition did not change in the 
�p�~�r�i�o�d� of examination, which means that the backwater was not poJJuted, at the 
same time, however, due to changes of river stage the bed of the backwater was 
flushed trough each year once, in rainy years even three times (see: the technical 
description of backwaters), meaning that the ionic environment of the Tisza prevailed 
for shorter or longer periods. Only in late summer and early autumn vegetation 
periods developed a higher salt concentration here, which characterized the 
backwater until the next high water level. 

Cb) To establish the planktonic trophity of the backwater we determined the 
chlorophylJ a concentration and the number of algae in one liter water. On the basis 
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Table 1. Results of the biological examinations in Mártély backwater 1976-1980 

Year Number of Conductivity Total algaI count Chlorophyll a P-B S index samples lO- G Q-1cm-1 ind./lit X lOG mg/m3 

min: 230 min : 2.34 min: 2.2 min: 1.87 
1976 9 max: 590 max: 20.73 max: 29.4- max: 2.22 

av: 461 av: 10.73 av: 12.7 av: 2.05 

min: 325 min: 1.33 min: 1.4 min: 2.00 
1977 12 max: 780 max: 35.72 max: 71.9 max: 2.42 

av: 480 av: 15.18 av: 24.5 av: 2.17 

min: 300 min : 6.99 mm: 2.2 min: 1.83 
1978 12 max: 540 max: 115.55 max: 53.4 max: 2.28 

av: 417 av: 21.34- av: 20.3 av: 2.10 

min: 335 min: 4.22 min: 2.2 min: 1.81 
1979 10 max: 505 max: 41.52 max: 51.0 max: 2.43 

av : 419 av: 22.64 av: 23.2 av: 2.06 

min: 369 min: 5.10 min: 7.3 min: 1.94 
1980 8 max: 578 max: 39.36 max: 198.7 max: 2.41 

av: 455 av: 17.66 av: 37.6 av: 2.08 

of the average values of these components the water body proved to be mesoeutro­
phic resp. eupolytrophic: rich in nutrients, highly productive. 

Of the results presented in Table I, the data on trophity are listed in columns 
2 and 3. A peak value (198.7 mg/m3) among the chlorophyll a concentrations occurred 
only in 1980, which was accompanied by a medium algal count. In 1978, to an algal 
count of 115.55 X 106 only a medium pigment concentration belonged. Both results 
will appear reasonable if we consider the dominating algal strains in the evaluation. 

In the first case the high chlorophyll a concentration was due to Cryptomonas 
spp. (20-50 ll) belonging to phylum Pyrrophyta and (in 1978) the great algal count 
to the presence of algae of 5-10 II belonging to Chlorophyta (Fig. 5). It is easy to 
under stand that fo r the outstanding results the differences in size of the organisms 
studied were responsible. 

(c) The degree of pollution in the backwater was characterized by the average 
computed by means of the Pantle-Buck saprobity index. On this basis the water 
body was little polluted and the average values of the S index were not in excess of 
2.30 in the period of investigation. By way of explanation it should be noted that 
the backwater was not loaded with so much organic pollutants that the natural 
bacterium flora could not decompose in a short time. We believe that the frequent 
fiushing out of the channd als o contributed to this favourable condition since in 
this way the surplus in organic materials (nutrients) originating from the dec om­
position of organic materials produced in the backwater could not accumulate, 
though they do in the sedi ment in every other case. The sedi ment of the channel-as 
it could aJ so be established by visual examination - was healthy, and contained 
only little sapropel. 

(d) During the examination period the backwater was not toxic. Charateriza­
ti on of the backwater on the basis of phytoplankton composition. 

In the water samples take n at the end of March 1976 values for algal contenct 
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were average, exhibiting the dominance of euglenophytes. A picture similar to that 
was found in that year during September, October and November, and in the latter 
cases that water body was characterized also by the presence of green algae belonging 
to Chlorophyta, besides the aforementioned phylurn. In April, June and July, Pyrro­
phyta alsa appeared in greater nurnbers in the phytoplankton. The elements which 
originated from the sIo\\' decornposition of nutrients in winter were rapidly utilized 
by the phytoplankton vegetation in spring when the ternperature increased and the 
quantity of light becarne"more favourable. 

Species appearing with the decreasing nutrient level are rare (FELFÖLDY 1981), 
though it is known of Dinobryon divergens (Chrysophyceae) that it can weIl utilize 
pbosphates of very low concentration. In the water sarnples taken on April 30, 1976, 
tbe species mentioned in the foregoing occurred in greater individual number, and 
the total dissolved phosphorus content of water was 0.07 mg/lit. In November, this 
group was represented by Chrysococcus biporus. In this year water level increased 
two times above the height of the summer dam, i.e. in April and December 
(Fig. 1). 

In both case s, the great percentual ratio of diatoms (34-36%) was evident 
beside a small total algal count and low chlorophyll a concentration. In months 
without fiood this value did not exceed 5-6%. During the fiood in April,the domi­
nance of Nitzschia acicularis, and during the fiooding of December the dominance 
of Stephanodiscus hantzschii were characteristic. Ceratoneis arcus and Diatorna 
anceps spp. which are rheon type organisms of tbe river in winter occurred in great 
numbers. 

In 1977, despite the high water level we could collect the water samples necessary 
for the analyses in each month. Thus, we were able to foHow the seasonal changes, 
too. In March, April the picture was characteristic of the period offiooding, moreover, 
the infiuence of tbe high water level could be observed even during May and June. 

From February to June, the dorninance of diatoms was evident (Nitzschia sub­
tilis, Stephanodiscus hantzschii, Stephanodiscus dubius, Stephanodiscus astrea). The 
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total alga INolL 15,52x706 
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Fig. 1/b. MártéJy backwater, 1976 

37 % ratio of diatoms found during the sampling period without fiood in May had 
increased again to 70% in the stagnant water developed by the end of June. The effect 
of recurrent fioodings could be observed for a long time, and the phytoplallkton 
communities characteristic of the backwater could only develop by late summer. 

Durillg autumn, the backwater was characterized by a lastingly developed total 
algal content which showed a good correlatioll with chlorophyll a cOllcentrations. 
Phytoplankton composition was characterized by the dominance of Chlorophyta. 

Unusually great algal count was found also in December for which the ice 
conditiollS must have been respollsible, namely the water was sampled from under 
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an ice cover of 10 cm, but the snow-blanket did not inhibit at the same time the 
penetration of light into the water (Figs. 2, 3). 
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In 1978 lastingly high water level occurred, and thus its effect on the phytoplank­
ton composition of the backwaters could be measured in this year. 

In periods of flooding, the lastirrg percentual ratio (25-40%) of diatoms was 
constituted by Cyclotella glomerata, Cyclotella pseudostelligera, Nitzschia acicularis, 
Scelatonema subsalsum, Stephanodiscus hantzschii, S. astrea. The species of Cyclo­
tella had not characterized the backwater earlier. 

In August, the effect of the passing of the fiood-wave became evident, the num­
bers of the representats of the class Bacillariophyceae decreased, while the dominance 
of the phylum Euglenophyta and that of Chlorophyceae increased. At the same time, 
the algal count and the pigment content pertaining to it were extremely great. Con­
cerning the values obtained it should be mentioned that such a value was not found 
elsewhere. This is likely to be due to the fact that temperature, illumination, length 
of day, water movement necessary for phytoplankton growth were optimal since 
otherwise the harmony of the aforesaid environmental factors could not have mani­
fested themselves in this year during the whole vegetation period. Of the organisms 
inhabiting open water only Scherffelia deformis became competitive. 

In October and November, the phytoplanktoB composition found in 1976 
and thought to be characteristic of the backwater was restored. The water was agai n 
characterized by Chlorophyceae - Euglenophyta - Chrysophyceae plankton 
assemblages (Figs. 4, 5). 

In 1979, for the lastingly high water level in spring, samplings were started only 
in May when the effect of the fiood was still observable. 
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Figs. 4., 5. MártéJy backwater, 1978. 

After the passing ofthe lasting spring flood, the ratio of diatoms decreased from 
30%to 10%. Stephanodiscus hantzschii was the most characteristic species. In June, 
in the stagnant water fonned after flooding, the diatom Attheya zachariasi was nume­
rous. !ts increase in number as in the case of Nitzschia acicularis must have started 
only after the cessation of the damaging mechanical effects. After flood time by the 
rapid slowing down of water movement and the bettering of light conditions in water, 
Chrysococcus rufescens and C. biporus characteristic of the backwater became very 
numerous, preponderating over the representants of the class Chlorophyceae. In 
September, the green alga e became again typical, and they showed an even greater 
increase during October, and in November besides a sudden increase of Pyrrophyta, 
were still present in fairly great individual numbers. In December, species belollging 
to phylum Cyall ophyta also took a considerable share in the composition of phyto­
plankton (Fig. 6, 7). 

In January 1980 members of Cyanophyta als o occurred, exhibiting a great green 
algal count. In January the samples were taken again from below the ice cover. 
This condition lasted tilI the end of March. 

The ratio of diatoms in 5amples taken from under the ice cover without snow­
blanket was 10%. M elosira distans, Nitzschia acicularis and Stephanodiscus hantzschii 
were present in great numbers. This value which is not connected with flooding is 
thought to be the consequence of the rapid increase of diatoms occurring usually 
in late win ter and early spring. 

For the water level which lasted from the end of June to the onset of autumn. 
the spring phytoplankton communities could not be replaced by the usual sommer 
ones. 

During the period of flooding which lasted from May to early autumn, density 
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and composition of phytoplankton showed a picture conform to our experiences 
(Figs. 8, 9). 

In December, instead of the usual picture, the dominance of Pyrrophyta charac­
terized the backwater (The water was covered with a thin layer of ice). 
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(B) Körtvélyes backwa ter 

(a) The halobity of Körtvélyes backwater was als o measured by speciJic eIec­
tric conductivity. On the basis of average values, its water proved to be alpha-oligo­
halobic, pure freshwater in 1976, 1977, while in 1978, 1979, 1980 beta-alpha-oJigo­
halobic, freshwater of medium quality. It is remarkable that at the beginning of the 
examination period the anion type of the water body was HC03-S04 , later the 
S04-content diminished and C03-HC03 carne to the prominence. This ch ange 
was definitely favourable, since generally sulphate accumulation take s place in the 
sedi ments of standing waters along the Tisza river. This sv1phate content is known 
to be transforrned by reducing microbiological processes into sulphide in very eutro­
phic lakes, and the released HsS endangers the bioía of the water bodi es (VÁMO S 
1972). 

It seems, that we should not yet be affraid of that. The decrease of sulphate con­
tent is obviously due also here to the lasting water level of the Tisza, which characte­
rized the late seventies. SimilarIy to the Mártély backwater, this backwater is also 
located in the fl ood-plain, and thus the flushing out of both backwaters occurs 
practicaIIy in the same time. 

(b) For the establishing of the planktonic trophity of the backwater, the chlo­
rophyll a concentration of the water was measured and the algal content in one liter 
water was determined. On the basis of the average vaiues of the components the 
backwater proved to be mesoeutrophic - except in 1977 - resp. eupolytrophic on 
the basis of the algal count; rich in l1utrients and highly productive. In 1977 average 
chlorophyII a concentration was higher and therefore this backwater was quaJified 
as eutrophic (Table II) . Peak values were not obtained in this case either, differences 
of order not existing between ihe phytoplankton communities of the two backwaters. 

Table 2. Results of the biological examinations in Körtvélyes backwater 1976-1980 

Year Number of Conductivity Total algal count Chlorophyll a P-B S index samples 10 -6 Q-lcm-l ind./Iit X 106 mg/m3 

min: 365 min 5.528 min 2.5 min 1.86 
1976 9 max: 802 max 51.028 max 61.5 max 2.24 

av: 661 av 21.40 av 25.9 av 2.07 

min: 330 min 1.329 min 3.3 mn 1.75 
1977 10 max: 745 max 72.289 max 187.8 max 3.10 

av: 570 av 29.36 av 52.59 av 2.27 

min: 320 min 3.075 min 3.5 min 1.83 
1978 10 max: 660 max 68.04 max 95.1 max 2.42 

av: 529 av 26.69 av 43.13 av 2.15 

min: 3.00 min 9.36 min 5.8 min 1.94 
1979 9 max: 780 max 55.8 max 45.9 max 2.72 

av: 524 av 23.93 av 25.62 av 2.27 

min: 240 min 1.53 min 7.2 min 1.91 
1980 6 max: 560 max 48.4 max 70.7 max 2.22 

av: 413 av 17.36 av 29.73 av 2.01 
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(c) The pollution of the Körtvélyes backwater was also cl1aracterized with the 
avearge computed on the basis of Pantle-Buck saprobity index. This water body 
was littl e polluted, and in the period of examination the average values for S index 
did.not increase above 2.30. Organic load was not essential, and the water could be 
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t 

characterized with saprobity in early spring and winter, trophity being the same in 
both backwaters during the vegetation periods. The period of flooding constituted 
an exception, since then the natural seasonal conditions were disturbed. 

(d) During the investigation period the backwater was not toxic. 
Characterization of the backwater on the basis of phytoplanktoll compositioll. 
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In 1976 greater (average) total algal count characterized the backwater, the 
dominant groups of phytoplankton being also different from those of the Mártély 
backwater. Besides the dominance of Chlorophyta, the phylum Canophyta also 
seemd to be important. However, the dominance of Euglenophyta was evident also 
in this water body in March, May resp. September, Oktober and December (Fig. 8). 
The star-diagrams of the Körtvélyes backwater clearly suggest that the late spring 
and autumn increase in species and individual numbers of diatoms was characteristic 
of the backwater independently from ffooding. The approx. 30% share of diatoms 
in phytoplankton composition observed in May 1976 - Melorina granulata var. 
angustissima, Stephanodiscus hantzschii - decreased below 20% by late summer, 
then increased again gradually to 45-50% from September. In this year the back­
water was flooded by the Tisza only in December, causing the abundance of indivi ­
duals of rheon type Diatoma vulgare, Diatoma anceps. 

In 1977, winter and early spring ffoodings characterized the Körtvélyes back­
water. In these periods the spring increase of diatoms typical of backwaters and the 
effect of flo od on diatom increase interlapped. Nitzschia aciculal'is characterizing 
the samples taken in February was gradually supplanted by Stephanodiscus hantzschii 
in April, May. 

In May, June and July, 1977, following the spring high-water period, the Cyano­
phyta -Euglenophyta-Bacillariophyceae-Chlorophyceae associati on characterized the 
water. The characteristic increase of diatoms in the backwater in autumn was again 
evident in August, September and October. During this period diatoms and green 
algae prevailed, wherease in November and December the Chrysophyceae (Figs. 
12, 13). 

During the flood time in spring 1978, phytoplankton exhibited a great variability, 
member s of different groups prevailing in nearly each month. In March Pyrrophyta, 
in April Chrysophyceae, in May 4 group s within a smaller alga! count became 
dominant. In June, July diatoms characterized the water. In August, Eugfe!1a sp. 
characteristic of the spring period dominated. In September, for the prevalence of 
Scherffelia deformis and that of Chlamydomonas simplex, the majority of phyto­
plankton was made up of green algae. In autumJl the diatoms were prevalent and 
in November, December the diatoms were supplanted again by Euglenophyta and 
Chrysophyceae (Figs. 14, ] 5, 16). 

The ratio of diatoms increased to 60- 70% when the ffood-plain became last­
ingly inundated in spring and summer, the individuals of Cye/otella glo/11erata, 
Nitzschia subtilis, Stephanodiscus dubius, S. hantzschii being represented in greatest 
numbers. The il1crease of diatoms characterizable by the presence of Cye/ote/fa 
comta and Stephanodiscus hantzschii shifted in this year to Oetober, November. 
The plankton associations succeeded one another according to a most varied pattern 
in this year. 

Species competition weil knowJl in ecology could be observed in 1979, as weIl. 
From January through April the Chrysophyceae alternated with the Bacillariophy­
ceae. This became balanced by May, and both groups predominated in nearly iden­
tical individual numbers. In June the backwater was characterized by Chlorophyceae 
and BaciIlariophyceae. In summer the plankton contained the organisms in equal 
proportion - excepting two or three groups - giving the impression of balanced 
conditions. In autumn, besides the species of chlorophyceae those of Cyanophyta 
increased again essentially, though the subdominance of Chrysophyta - Bacilla­
riophyceae - Pyrrophyta could not be left out of consideration either (Figs. 17, ] 8). 

In this year the greater (70%) percentual ratio of diatoms became evident already 

82 



]1 III Ko 10101 olga INDIL, 

30 

Conjugotoph. 

20 

10 

total olga INDIL: 15,61x 106 

19VI Ko 
30 

10 

total olga INDIL 23,76x106 

21.VHI. 

50 

1.0 

30 

16,31x106 10101 olga INDI L 

Cyonoph. 

total alga INDIL: 3,08x106 

Fig.14 

" 8,6Lx 106 

IOIV Ko 

20 

10 

total olga INDIL .8,L8x 106 

10 

5 lil
a 

10101 olga INDI L · 68.02 x 10 6 

25. IX. 

Conjugoloph. Cyonoph 

,---<_J 

83 



Ko 

50 

lO 

70 

301 Ko 

70 

5 

20 

75 

70 

5 

84 

Ko 

10101 olga INDI Le J2,85x70 6 
JOK 

10101 olga INOIL J7,22x706 
79 XII. 

Conjugoloph. Cyonoph. 

�~�Q�[�I�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�=�j� 
<::> 

'" 

10101 olga INDI L , lB,92x 106 

Figs . 14. , J5., 16. Körtvélye s backwater, 1978. 

10101 olga INDIL 11,10 x106 10101 olga INDIL 9,36x10 6 

27 III. Ko 

Conjugoloph Cyonoph 20 

75 

70 
Pyrroph. 

5 
Diolomoe. 

XI2? Ka 
80 

70 

wt 
SO l 

�~ �I� 
30f 

I 
I 

20r 

70r 

28VIII . 1<0 

10101 olga INDIL 73,05X706 

10101 olga IND1L72,80x70 6 

Ko 

20 

�1�5�~�_� 70 

5 

Fig. 17 

25 

20 

75 

70 

5 



27VI 

t Ko 
30 

20 

total olga INDILll,60X106 

Conjugoloph 

lIX 

�2�0�~� 15 

10 

5 

Ko I 

loXI 
lD 

lolololgo INDIL'2J,76Xld}0::/ . . . 

30 

30 
2 

20 
10 

10 

Figs. 17., J 8. Körtvélyes backwater, 1979. 

10101 olga INDIL 55,80xl06 

in March. In April, this value illcreased to 80%, and because ofthe high-watel' period 
in May remained at this level by the end of July. The fragile species Nitzschia aci­
cularis characteristic of the spring period was gradually l'epJaced by Cyclotella stelli­
gera, Nitzschia longissima var. reverse, Stephanodiscus astrea, S. hantzschii. The 
autumn maximum of diatoms observed earlier did not occur in this year. 

In 1980, phytopJankton composition varied again according to the course of 
water. In January - in the sampJes taken from under the ice cover - the more 
frequent Xanthophyceae - Bacillariophyceae and' Chlorophyceae community cha­
racterized the water, in February most interestingly only the total algal count dimi­
nished, the quaJitative composition of the phytoplankton remained unaitered. In 
May, June, on the effect of the flooding in late spring diatoms preponderated, but 
the green algae were repJaced by Pyrrophyta. In summe r the Tisza was characterized 
by a long lasting water level in an unusual period, causing the flushing out effect of it 
- Iowaigal concentration - to take place during September and October (Fig. 19). 

The autumn maxima of diatoms observed earlier were not unequivocal. 

* * * 
1. The examinations necessary for the biological qualification of water proved 

to be sufficient for the qualification of both backwaters. 
2. Concerning the qualitative and quantitative composition of phytoplankton, 

the Körtvélyes backwater exhibited a greater variability, the algal counts being 
generally greater, and the sudden increasing in species number occurring more fre­
quently. 
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3. The analysis of phytoplankton association was made by the determination 
of the algal counts. The phytoplankton cOl11munities characterizing both backwaters 
- high-water periods also included - were established. 
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A mártélyi és körtvélyesi Tisza holtágak biológiai �v�í�z�m�i�n�Q�s�é�g�e� 

1976-1980 között, különös tekintettel a fitoplankton változására 

DOBLER �E�N�I�K�P� és KOVÁCS KATALIN 

Alsótiszavidéki Vízügyi Igazgatóság, Szeged, Magyarország 

Kivonat 

Dolgozatunkban beszámolunk a mártélyi és körtvélyesi holt ág biológiai �v�í�z�m�i�n�Q�s�é�g�é�r�Q�l� 
5 éves adatsor alapján. (1976-1980. évek között havonkénti mintavétel.) A biológiai vizsgálatok 
elvégzésekor választ kaptunk arra a kérdésre, hogy a víztér halobitása, trofitása, szaprobitása és 
toxicitása milyen fokú. Részletesen foglalkoztunk a fitoplankton összetételének szezonális válto­
zásaival és a Tisza folyó áradásának a holtág fitoplanktonjára gyakorolt hatásával. 

A fitoplankton �m�i�n�Q�s�é�g�i� és mennyiségi összetételét tekintve a Körtvélyesi holtág víztere 
változatosabb képet mutatott; az algaszámok általában nagyobbak, gyakrabban alakult ki robba­
�n�á�s�s�z�e�r�q� fajszám növekedés. A fitoplankton együttes analízisét az alga szám meghatározásával 
végeztük. Mindkét holtág �j�e�l�l�e�m�z�Q� planktontársulásait Hortobágyi T. által javasolt csillagdiagra­
mon ábrázoltuk és ezt dolgozatunkban közöltük. 
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Bioloska osobenost vode mrtvaja Tise Mártély i Körtvélyes 
u toku 1976-1980 godine sa posebnim osvrtom na dinamiku fitoplanktona 

DOBLER �E�N�I�K�P� i KovÁcs KATALIN 

Vodoprivredna uprava donjeg podrucja Tise, Szeged , Hungaria 

Abstrakt 

U radu se prikazuje bioloska osobenost kvaliteta vode mrtvaja Mártély i Körtvélyes na 
bazi petogodisnjih podataka (meseeni uzorci u toku 1976- 1980). Bioloskom analizom je utvrdji­
van stepen halobitnosti, troficnosti , saprobitnosti i toksicnosti vodenog basena. Posebna pa:/:­
nja je posveéena sezonskoj dinamici sastava fitoplanktona u funkciji uticaja reke Tise na fito­
plankton mrtvaja u zavisnosti od vodostaja. 

U odnosu na kvalitativni i kvantitativni sastav fitoplanktona, mrtvaja Körtvélyes pokazuje 
v eéu raznovrsnost. Uopste uzev broj algi je veéi i cesée su eruptivna poveéavanja broja vrsta. 

Analiza zajednice fitoplanktona vrsena je na osnovu utvrdjivanja broja algi . Karakteristiene 
planktonske zajednice obe mrtvaje su obradjene i prikazane po metodi HORTOBÁGYI T. 

EHOJIOrHQECKOE KA �~�C�T�B�O� BO,lJ;I>I MAPTEJIhCKOM H 
KEPTBEJIhEillCKOM CTAPHIJ; THChI 19761(1980 rO,n:AX, 

C OCOEhIM BHHMEHHEM HA CMEHhI B <l>HTOIIJIAHKTOHAX 

E . .D:06JIep R K. KOBa'! 

HmKHeTHclIHcKoe BO,ll,HOe ynpaBneIDIe, Cere,ll" BHP 

PeJJOMe 

B pa60Te Ha oCHoBamur 5-JIeTHId X ,ll,aHHhIX npI1BOAldTCl! oTBeT Ha 6RonorwrecKoe Ka'leCTBO 
BO,ll,hI MapTei1:eBcKoi1: u KepTBei1eillcKoM CTapm.J,bT. (Ha OCHOBaIDIU npo6, B311ThlX B 1976-1980 
rO,ll,ax). 

];HOJIOrI1'lecJill'e I1CCJIe,!l.OBaIDIll nOKa3aJIU B KaKoM CTeneHH RaXO,ll,I1TCll B npI1Be,ll,eHJihIX BO,ll,ax 
r an06R'IHOCTh, TpOqll'l'!HOCTh, canpo<jJI1'IHOCTh H TOKCR'IBOCTh. 

B ,!I.eTaJlllX H3y'laJIaCh u3y'leHHeM ce30HHall CMeRa COCTaBHOM '!aCTR <jJluonnaHKToHoB, a 
TaKlKe BJIUllHRe pa3IDfBOB peKR TRChl Ha qJRTOnJIaHKTOHhI o6eRX CTapIHJ,. 

B Ka'!eCTBeHHhIX M KOJIWIeCTBeHHhlX OTHOmeHJl.lIX qlRTOnJIaHKTOHhl BO,ll,hI CTapJ1l . .\bl KepT­
Bei1:ema ,ll,aJIU ,ll,OBOJIhHO J13MeH'iMBylO KapTHHy. KOnll.'!eCTBO BO,ll,OpOCJIei1: 3Ha'Ill.TeJIhHO MBeIDf­
'IIl.JIOCh. B OT,ll,eJIhHhrx cny'!allX ,!I.alKe 6YPHhIM cnoco6oM. 06I.J.:(1iií aHaJIR3 <pRTOnJIaHKTOHoB B OCOB­
HOM 3aKOH'IIl.JIR onpe,!l.eJIeHJl.eM KOJIWIecTBa BO,!l.OpOcnei1:. 

TRllR'iHhle nnaBKTOffilhle coo6meCTBa o6eldx CTapJ.fU; npRBe,ll,eHHhle IlO CBO,ll,HOH ,!I.I1arpaMMe, 
npe,!l.nOlKeHHoM TI160pOM ropTo6aAhH, B Hay'!HOM Tpy,ll,e. 
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Tiscia (Szeged) Vol. XVII, pp. 89-130 (1982) 

TEN-YEAR CHANGES IN COMMUNITY STRUCTURE, 
SOIL · AND HYDROECOLOGICAL CONDITION S 

OF THE VEGETATION IN THE PROTECTION AREA AT MÁRTÉLY 
(S. HUNGARY) 

Gy. BODROGKÖZ Y 

Department of Botany, Attila József University, Szeged, Hungary 
(Received September 16, 1981) 

Abstract 

The studies reported here were concentrated main ly on the Körtvélyes holm of the Jandscape 
protection area at Mártély. II was set as an aim to c1arify the relationships among plant associa­
l ions developed here, the �p�h�y�~�i�c�a�l� structure and moisture supply of their soils, the accumuJation 
of sodium salts as weil as the degree and duration of ftooding. The submerged aquatic plant 
communities of the backwaters of diff"erent ages perished completely after the introduction of the 
herbivorous silver carp (Ctenopharyngodon idella). ln the deepest section of the holm, on the 
hardest alluvial soi! Jeast permeable to water and longest exposed to stagnant waters Glycerietum 
maximae, Leucanthemo �s�e�r�o�t�i�n�o�-�P�;�'�~�g�.�9�7�1�1�I�t�e�f�c�.�I�I�l�C�a�r�i�c�i�-�T�y�p�h�o�i�d�e�t�u�m� arundinaceae deveJoped.ln 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 ffooded zone, the weed community of Echinochloo-Bidentetum 
occurs, and on the alluviaJs of the riverside E/atini-E/eocharition ovatae association grows. To 
eJucidate their hydroecoJogical conditions, each of the ten categories was divided into 3 subgroups 
by further improving the system proposed by ELLENBERG, and later that of ZÓLYOMI et al. In this 
way 30 intracategory subunits were separated by means of hydroecoJogical graphs constructed 
for their species components. The species most sensitive to lasting flooding (2-4 m water depth) 
(duration ; 2-4 weeks) is Typ/1Oides arllndinacea, while G/ycyrrhiza echinata and in a lesser 
degree Lythrum sa/i caria can !east to!erate the shading effect of small forests. 

Introduction 

The original vegetation of the Tisza vaIley 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 fiood-area outside it. 

The flow rate of the passing flood restricted to arather narrow flo od-pIa in 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 ofthe dams became 
agricultural resp horticultural tilIage. As a result of that, the ancient vegetation of 
rnarshes and meadows along the Tisza as weIl as the riverside gaIlery 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 Körtvélyes holm, which is one of the lowest­
lying areas of the river valley. During periods of flooding, it is of ten 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 gene rally 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 Jisting 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 tieId have already been 
reported (BODROGKÖZY and HORVÁTH 1977, 1979). Since here the dift'erent hydroecological effects 
of floods, resp. stagnant waters remaining behind after the flo od waves manifest themselves, it 
was thought necessary to categorize the species of the single associations and their smaller units 
according to water demand liesp. 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 condition s existing in our country by ZÓLYOM[ et al. (1967), was 
further improved in the interest of these investigations. After ali , it became possible to differentiate 
30 hydroecological varieties inside the 10 categories. To make the procedure more simple, the 
hydroecological categories were l1larked wi th their abreviated nal1les and the varieties with num­
bers. In the case of the latter the character species were l1larked with number 2, the species 
belonging to the former resp. next category with numbers 1 and 3 (hd l and sx 3 represent extrel1le 
values). 

To make hydroecoJogical deterl1linations more exact, a hydroecoJogical graph resp. curve 
was constructed for each species recovered during this study. This could be solved partlyon the 
basis of results and experiences obtained during my 30-year investigations on the Tisza, partly 

on that of pertaining literary data, first of ali Soó's work (1964- 1980). The narrower the hydro­
ecological demand of a species, the higher the percentual value indicated by the c1imactic point 
of its graph (generally in excess of 50%). The comparison of Figs. IB and 12A weil exemplifies 
this. 

Of the environmental biological factors, the ecological situations of the soi! of water supply 
indicator phytocenoses should also be c1eared. The importance of this was pointed out by Es­
KUCHE (1963). It is essential to know the distribution of soi! 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 c1ay fractions. 

The determinations of organic matter and CaC03 contents, pH, and the amount of sodium 
salts were perforrned parallel wi th 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. dl1l- 3 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. 
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Hydroecological categories 

hydatophytes, 1 Lemnatype 
growing in aquatic hd 2 Ceratophyllum type 
environment 3 N ymphaea type 

hydato-helophytes 1 Hottonia palustris type 
growing in aquatic, hhe 2 Butomus umbellatus type 
marshy environment 3 fris pseudacorus type 

helophytes 1 Cm'ex gracilis type 
growing in marshy envi- he 2 Lysimachia vulgaris type 
ronment 3 Teucrium scordium type 

hej 0-hygrophytes 1 Eleocharis palustris type 
growing in damp hhg 2 Cm'ex melanostachya type 
environment 3 Thalictrum flavum type 

hygrophytes ] Carex fúrta type 
growing in fresh hg 2 Galium rubioides type 
envi ronment 3 Poa tri vialis type 

hygro-mesopbytes 1 Alopecurus pratensis type 
growing in drying bgm 2 Chenopodium polyspermum type 
environment 3 Polygomlln /apathifolium type 

mesophytes 1 fnula 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) 
babitat 3 (Thymus marschallianus type) 

steno-xeropbytes 1 (Potentilla arenaria type) 
growing in very sx 2 (Koeleria glauca type) 
dry babitat 3 (Euphorbia seguieriana type) 

Tbis 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 als o 
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 Soó's system, with allowance for conditions of zonation) 

LEMN O-POTAMEA Soó 68 
Hydrochari-Lemnetea OBERD. 68 

HydrocharietaIia RÜBEL 33 
(Syn.: LemnetaJia W. KOCH et Tx ex OBERD. 57) 

Lemnion núnoris W. KOCH et Tx ex OBERD. 57 

(Syn.: Lemnion trisuleae DEN HAR TO G et SEGAL 64) 

1. Wolffietum MYAW. et Tx 60 
- wolffietosum arrbizae, typicum 
- potamogetosum lucentis 
- polygonetosum amphibii 

2. Salvinio-Spirodeletum polyrrhizae MAYAW. et Tx 60 
(Syn.: Lernno-Spirodeleturn salvinietosum W. KOCH 54) 

POTAMOGETONETEA Tx et PRSC. 42 
Potamogetonetalia W. KOCH 26 

Ranul1culion fluitantis NEUH. 59 
(Syn.: Callitricho-Batrachion DEN HARTOG et SEGAL 64) 

3. Ranunculeto trichophylli-Callitrichetum cophocarpae (Soó 27) 
(Syn.: Batrachio trichophylli-Callitrichetum Soó/27/60 

Ranunculeturn trichopbylli Soó 27 ISoó/27 160 
Potameto-Callitricbetum BALÁZS 42) 
- - ranunculetosum typicum Soó 57) 

N ymphaeion 
4. Trapetum natantis MÜLL. et GÖRS 60 

M agnopotamion WOLLMANN 47 
5. Potamogetonetum lucentis HUECK 31 

ISOETO-NANOJUNCETEA BR.-Be et Tx 43 
Cyperetalia fusci (KLIKA 35) MÜLL.-ST. et PIETSCH 61 

Elatini -Eleocharition ovatae PIETSCH 73 
6. Dichostylidi-Gnaphalietum uliginosi (HORVATIé 31) Soó et TIM. 47 

(Syn.: Dichostyletum michelianae Soó 40) 
- gnapbalietosum uliginosi, typicum 
- crypsidetosum aculeatae 
- heleochloetosum scboenoidis 

7. Cypereto-Juncetum bufonii Soó et CSÜRÖS (44) 47 
- cyperetosum fusci, typicum 
- potentilletosum supinae 
- xanthietosum italici 

CYPERO-PHRAGMITEA Soó 68 
PHRAGMITETEA Tx. et PRSC. 42 

PhragmitetaIia W. KOCH 26 
Phragmition communis W. KOCH 26 

8. Scirpo-Phragmitetum austro-orientale Soó 57 
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9. Glycerietum maximae HUECK 31 
10. TYP/1Oidetum arundinaceae EGGER 33 

(Syn.: Phalaridetum arundinaceae 
Baldingeretum arundinaceae Soó 47) 

ll. Leucanthemo serotino-Phragmitetum Soó 71 
- phragIpitetosum, typicum 
- calystegietosum 

Magnocaricetalia PIGN. 53 
Magnocaricion elatae W. KOCH 26 

B. Caricion gracilis BAL. -TuL. 63 
12. Carici gracilis-TYP/1Oidetum arundinaceae Soó 71 

(non Agrostio-Typhoidetum, Phalaridetum ass.) 
- typhoidetosum, typicum 

13. Caricetum gracilis (ALM. 29; GRAEB. et HUECK 31) Tx. 37 
(Syn.: Caricetum gracilis-nutantis Soó 40) 
- caricetosum gracilis, typicum 
- bolboschoenetosum maritimi 

MOLINIO-ARRHENATHEREA Soó 68 
Molinio -Juncetea BR.--BL. 49 

Molinietalia W: KOCH 26 
Alopecurion pratensis (PASSARGE 46) Soó 71 
(Syn.: Agropyro-Alopecurion pratensis MORAVEé 64) 
14. Carici-Alopecuretum pratensis Soó 71. 

(Syn.: Alopecuretum pratensis hung. (Now. 28) Soó 57 
Alopecureto-Festucetum pratensis UBR. 55) 

- caricetosum melanostachyae, typicum 
- bolboschoenetosum maritimi 
- alopecuretosum pratensis 

J 5. Lyt/tro virgatae-Alopecuretum pratensis BODRK. 77 
(Syn. : Alopecuretum pratensis hung. normale 

Agrosteto-Alopecuretum pratensis VBR. 55) 
- alopecuretosum pratensis, typicum 
- glycyrrhizetum echinatae 
- poetosum angustifoliae 

16. Poo angustifoliae-Alopecuretum pratensis (EGGLER 59) BODRK. 62 
(Syn. : Alopecuretum pratensis hung. poetosum angustifoliae BODRK. 62) 

CHENOPODIO-SCLERANTHEA HADAC 67 
Secalietea BR.-BL. 31 

Eragrostetalia J. Tx. 61 

Consolido-Eragros t i on 
17. Digitario-Portulacetum oleraceae (FELF. 42) TIM. et BODRK. 55 

CHENOPODIETEA BR.-BL. 51 
Chenopodietalia Tx. et LOHM. 50 

Convolvulo-Agropyrion repentis GÖRS. 66 
18. Agropyro-Convolvuletum arvensis FELF. 43 

- agropyretosum repentis 
- rubetosum caesii 
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GALIO -URTICETEA Soó 71 

Calystegietalia Tx. 50 
Calystegion sepium Tx. 47 

19. Bidenti-Calystegietum FELF. 43 
- caJystegietosum, typicum 
- bidentetosum tripartitae 

BIDENTETEA TRIPATITAE Tx., Lohm. Prsg. 50 

Bidentetalia Br.-BI et Tx. 43 
Bidention tripartitae NORDH. 40 

20. Echinochloo-Bidentetum tripartitae Soó 71 
- bidentetosum, typicum 
- echinochJoetosum 

21. Echinochloo-Heleochloetum alopecuroidis (n. nov) 
(SYll. : Cyperio-Spergulariol1: Heleocbloetum alopecuroidis (RAI'CS. 27) UBR. 48) 
- heJeochJoetosum aJopecuroidis 
- agrostetosum stoJoniferae 
- portuJacetosum oleraceae 

Chenopodion rubri Br.-Bl. 
22. Echinochloo-Polygonetum lapathi/olii (UJV. 40) Soó et CSÜRÖS (40) 47 

PLANTAGINETEA MAJORIS Tx. et PRSG. 50 

Plantaginetalia Tx. (47) 50 
Agropyro-Rumicion crispi NORDH. 40 

23. Lolio-Alopecuretum pratensis BODRK. 62 

Detailed evaluation 

1. Wolffietum arrhizae MY AM. 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 of ten occurs among other ftoating resp. submerged aquatic 
plant stands deJivered 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 COI11 -

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. 

Subassociati ons: 

- wolffietosum, typicum 
It often dforms pure stand s in the deeper sections of the backwaters (FlNTA 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 pJaces 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 l and 
Fig. l-A). 
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Table I. Wo/jfie/um arrhizae 
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Hydatophyta 

N? hd l Wo/jfia arrhiza Lemnion 
N"? Spirodela polyrrhiza Lemnion 
N"? Lemna minor Lemllo-

Potametea 
N"? hd 2 Myriophyllum Potamion 
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N"? Cerafophyllum 

demersulll Potametalia 
N"? Poramogefon lucens Potalllion 
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Hyda to - helophyta 

N3 hhe 3 A/isma plantago-
aquafiea Phraglllitetea 

N3 Clyeeria maxima Phragmition 

(The symbols apply to tables 1-14) 

2. Salvinio-Spirodeletum po/yrrhizae W. ' KOCH 54. 
(Syn.: Lemno-Spirodeletum salvinietosulll W. KOCH 54) 
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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 fish ing. lts stands together with the fonner 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., Spirode/a po/yrrhiza (L.) SCHLEI­
DEN, each of them belonging to the hd l type. 

95 



Su bassociations: 

- 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 smal!. 

- 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 als o essential. Thus e.g. 
Schoenoplectus lacustris (L.) PALLA, Bolboschoenus maritimus (L.) PALLA als o mingles 
with its stand, when drifted into the littoral zone (Table 2, Fig. l-A). 

Table 2. Salvinio-Spirodeletum 
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Hydatopbyta 

HH RO TO F S N? bd l Salvinia natans �H�~�d�r�o�c�b�a�r�i�-
ClOn --HH RO TO FS N? Spirodela 

polyrrhiza Lemoion --HH R3 T3 FS N? Hydrocharis Lemno-
morsus ranae Potamea - -HH RO TO F3-S NO bd 3 Poiygonum amphi-
bium var. aquafi-

cum Pbragmitetea ----HH R 3-2 T 3- 4 F S N? Trapa natans Nympbaeion 

Hyda to-belopbyta 

HH R 3-4 TO F4-S N 2-3 bbe 2 Schoenopiectus 
lacustris Pbragmition -HH RO T3 FS N3 Butomus umbellatus Pbragmitetea ---HH R 3-4 TO F4 N2 bbe 3 Boiboschoenus Bolbo-
maritimus scboenion -Helopbyta 

HH RO TO F5 N3 be l Typha latifolia Pbragl1litetea ---HH R3- 4 TO FO N3- 4 Phragmites 
australis Pbragl1litetea ---HH R3 T 2-3 F4 N 2- 4 Carex gracilis Magnocari-

cion 
HH RO T3 F5 N2 Oenanthe aquatica Pbragll1iteta-

lia 
HH RO T2 F 3- 4 N O- 3 be 2 ---Lysimachia vuigaris Molinio -

Juncetea 
HH R 3- 4 T 3 F5 N 2- 3 Sil/m latifoliu m Pbragl1lition ---
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3. Ranunculo trichophylli-Callitrichetum cophocarpae Soó (27) 60 
(Syn. : Batrachio trichophyllo-Callitrichetum (So Ó 27) 60 

Ranunculetum trichophyJJi Soó 27 
Potameto-Callitrichetum BALÁZS 42) 

Occurrence: It is found occasionally in the lower-lying areas with stagnant water 
in our district, in the p-Iace ofthe perished stands of Carici-Typhoidetum. It is carried 
there by fioods. In other instances it forms the lower synusium of the stands of CGI' ici­
Typhoidetum. It is rare in the backwaters. After the dryirtg of stagnant waters it can 
persist for alonger period on the damp alluvial soil in "terrestris" form. 
Character species: hd 2 Ranunculus radians RÉVEL var. godronii A. et G., R. tricho­
phyllus (CHAIX in VILL) V. D. BOSCH. Its stands consist gene rally of a few species 
which belong partJy to Ruppion, PotametaJia, resp. Lemno-Potamea. 
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Fig. l. Graphical i Ilustration of the hydroecological conditions of four aquatic plant communities 

Subass oci a ti ons: 

- ranunculetosum radiantis, typicum 
- zannichellietosum 

Differen tiai 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 hydrologicaJ categories are presented in Fig. l-B. 

4. Trapetum natantis MÜLL. et GÖRS 60 
(Syn.: Nupharo-Castalietum trapetosum TIM. 54) 

Occurrence: It was the most frequent and common water plant community in the 
backwaters of the area befo re the introduction of herbivorous fishes. Today it is 
stílJ sporadic, its considerabJe sp read can be expected only in places where the sections 
of the backwaters are no more suitable for industrial fishery for sedimentation (Jack 
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TabJe 3. Ranunculo trichophyllo-Callitrichetum 
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, 
Hydatophyta 

HH RO TO F5 N? hd 1 Cladophora Lemno-
glomerata Potamea (?) --HH R 2- 4 T 3 F5 N? hd 2 Ranunculus radians 
v. godronii Ruppion --HH RO T2 F5 N? Ranunculus tricho-
phyllus ssp. rionii Potametalia --HH R 3- 4 TO F5 N3 Zannichellia palus-
fris var. pedicellata Ruppion -HH RO TO F 3- 5 NO hd 3 Polygonum amphi-
vium v. aquatilis Phragmitetea ----Helophyton and Helo-hygrophyton 

HH R3 T2-3 F4 N 2-3 he 1 Carex gracilis Magnocari-
eion 

HH RO TO F 4- 5 N 2-3 hhg 1 Eleocharis ---
palustris Phragmitetea __ o 

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. 

Su bassoci a ti ons: 

- 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 (ef. Fig. l-B in Table 4). 

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

Occurrence: It is the most common submerged aquatic plant community not only 
in Ouf area but also in the other standing water s of the valley of the Tisza. It thrieves 
weH also in the shaHow cJay-ditches along the temporarily drying 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. TrapelUm natantis 
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Hydatophyta 

HH RO T2 F5 N? hd l Lemna minor Potamion --HH R4 TO F5 N? hd 2 Lemna trisulca Lemno-
Potamea ---HH R4 T2 F5 N? M yriophyllum 

spicatum Potamion --HH R4 T3 F5 N? Potamogeton lucens Potarnion -HH RO TO F 3- 5 NO hd 3 Polygonum amphi-
bium var. aquati-
cum Phragmitetea --HH R 3- 2 T 3- 4 F 5 N0 Trapa natans Nymphaeion --Hyda to-hel ophyta 

HH RO T3 F5 N3 hhe 2 Butomus umbellatus Phragmitetea ---HH R 3- 4 T 3 F5 N3 hhe 3 Sagittaria 
sagittifolia Phragmition ---HH RO TO F5 N3 Alisma plan tago-
aquatica Phragmi tetea ---HH R 4- 3 T 2- 3 F4 N 2- 3 Glyceria maxim a Phragmi ti on ---

Helo-hygrophyta 

HH RO TO F 4-5 N 2-3 hhg 1 Eleocharis palustris Phragmi tetea ---

Subassociations: 

- potametosum lucentis, typicum 
Its pure stands often occur to gether wi th a few acessory species. 

- trapetosum natantis 
Its stand s 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 (TIMÁR 1950, 
1954, TIMÁR and BODROGKÖZY 1969); the richest and most beautifui stands occurred 
in backwaters nea r Tiszafüred befo re the construction of the Tisza II (Kisköre) 
Reservoir (BODROGKÖZY 1965). 

6. Dichostylidi-Gnaphalietum uliginosi (HORVATIé 31) Soó et TIM. 47 
(Syn.: Dichostyleto michelianae Soó 40) 

Occurrence: It is very common in the littoral zone of the tiver, not only in our 
investigation area but in other places, as weIl. It is a mud-living plant community 
with short growing season (TIMÁR 1950, TIMÁR and BODROGKÖZY 1969). Its stands 
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Table 5. Polametum fuce/His 
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Hygatophyta 

I HH R3 T3 F5 N? hd I Hydrocharis Lemno-
morsus-ranae Potamea ----HH RO TO F5 N? Spirodela pofyrrhiza Lemnion -----

HH R4 T3 F5 N'} hd 2 POfamogefon fucens Potamion --HH R4 T2 F5 N? Myriophyllum 
spicatum Potamion --HH R 3- 4 T 3 F5 N? Potamogeton 
perfoliatus Potamion -HB; R4- 5T2 F5 N? Cerafophylfum 
demersum Potamion -HH RO TO F3- 5 NO hd 3 Polygonum amphi-
bium var. aquatilis Phragm i tetea --HH R 3- 2 T 3- 4 F5 N? n'apa natans Nymphaeion -Hyda t-helophyton and helophyton 

HH R4-5T2 F5 N? hhe 3 Glyceria maxima Phragmition --
HH R3- 4 TO F5 NO he 2 Rorippa amphibia Phragmitetea I --

are made up mainly of ephemeral species. During recurring summer floods, however, 
the sandy alluvial soil of river banks remain without vegetation. !ts 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. 

Su bassoci a ti on s: 

- gnaphalietosum uliginosi, typicum 
Differen tial species: Gnaphalium uliginosum L., Chlorocyperus glomeratus (TOR N) 
PALLA. - It is the most common vari et y 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. - !ts 
differential species is the type hhg 1 Crypsis aculeata. The Crypsidetum has two 
ecotypes: (a) the Halo-Crypsidetum aculeatae BODRK. 670ccurring on slightly sodic 
solonchak soil and (b) Crypsidetum aculéatae BOJKO 32 growing on alluvia! mud 
aIong the river with easily differentiab!e 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-Cnaphalietum u/iginosi 

Hel ophyta 

HHRO T2 F4- 5 N2 he 2 

Th R 2"':"'3 T O F 3- 4 N2 he 3 

Th R3 T 3- 4 F 4 N 2- 3 

Th R 3-2 T 3 F5 N 2- 3 

H R3 T 3- 4 F 4 N? 

Helo-hygrophyta and 

Th R4 T4 F 2- 4 Nl hhg 1 

H R2- 3TO F4 N3 

H R3 T2- 3 F4 N3 hhg 2 

Th RO TI F5 N4 

Th RO TO F3 N 3- 4 

H R3 T2 F4- 5 N2 hhg 3 

Th R4 T4 F 2- 4 N l 
. ,. 

Th RO " T 3 F 3- 4 N 3- 4 
H RO T 3- 4 F 4 N3 hg 1 

Th RO T3 F3 N3 hg 3 

.. 

Species 

Veronica ana-
gallis-aquatica 

Cnaphalium 
uliginosum 

Dichostylis 
micheliana 

Potenti/la supina 

Chlorocyperus 
glomeratus 
Botrydium 
granulatum 

Hygrophyt 

Character 
species 

Cyp.-
Spergulari on 

Nano-
cyperion 

Nano-
cyperion 

Nano-
cyperion 

Nano-
cyperion 

Nano-
cyperion 

Crypsis aculeata Cyperio-
Spergulari011 

Juncus effusus Junco-
Molinietea 

Alopecurus ge-
niculatus Agrostion 

Ranunculus 
sceleratus Bidention 

Chenopodium 
rubrum Bidentetea 

Veronica Glyc.-
beccabunga Sparganion 

Heleochloa �C�y�p�e�r�i�o�~� 

schoe/1Oides Spergularion 
Bidens tripartita Bidentetea 
Mentha pulegium Agr.-

Rumicion 
Polygol1um nút!? Bidentetea 

---- - ---
1- - -
- ---

'_ , 

- ___ o 

--
---------

While the for!1ler subassociation occurs principally on sandy all uvial soiJ, 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 fonner subassociation, which means that 
the hhg 3 Heleochloa schoenoides (L.) HOST figuring here as differential species can 
becQ{l1e association-forming on the drying sodaic mud-covered depressions of slightly 
solonchak soiJ ; Halo-Heleochloetum schoenoidis, its other ecotype occurs on muddy, 
non-sodaic alluvial soil alOlig the streams and shows transition to the Dichostylidi­
Aloperuretum geniculatae. 
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7. Cypereto-Juncetum bujonii Soó et CSÜRÖS (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 
!ts differential species are the Cyperus jusafs L., and Juncus bujonius 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-Jul/cetum bufonii 
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Helophyta 

HH R 3- 4 TO FO N 3- 4 he 1 Phragmites aus- Phragmitetea 
tralis ---Th R 3- 2 T 3 F5 N 2- 3 he 3 Potentilla supina Nano-

cyperion -Th R3 T 3- 4 F4 N? Chlorocyperus Nano-
glomeratus cyperion 1-

Helo-hygrophyta 

Th RO T3 F4 N3 hhg 2 Cyperus fuscus Nano-
cyperion ---Th R3- 2 TO F3 N3- 4 Juncus bufonius Nano-
cyperetalia -Th RO T3 F 3-4 N 3- 4 hhg 3 Bidens tripartita Nano-
cyperion -Hygrophyton and Hy gro-mes o phyta 

Th RO TO F3 N 3-4 hg2 Echinochloa Chenopo-
crus-gal/i dietea - - -H RO TO F3- 5 NO hgm 1 Polygonum am-
phibium var. 
terrestris Phragmitetea --- -Th RO T 3- 4 F 3 N 3- 4 Xanthium italicum Bidentetea -Th RO T3 F 3- 4 N4 hgm 2 Chenopodium Pol.-Cheno-

. 
polyspermum podion ---
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The most frequent form of Cypereto-Juncetum in the district. Its differential 
species is the hgm 1 Xanthium italicum MORETTI possessing a wide hydroecological 
adaptability. The prickly fruit of this plant is uniformly sp read 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 weil acquainted wi th the conditions in Hungary has analyzed the Isoeto­
Nanojuncetea communities in Europe with special regard to their proper place in 
the cenological system. 

123123123123123 
hd hhe he Mg hg 

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

8. Scirpo-Phragmitetum ausU'o-orientale Soó 57 
(Syn.: Scirpo-Phragmitetum W. KOCH 26 medioeuropaeum 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 (NOWJNSKY 28) HUECK 31 
(Syn.: Scirpo-Phragmitetum W. KOCH 26 glycerietosum aquaticae Soó 57) 

Occurrence: It is found principally beyond the reeds or replacing them in the area 
of the Körtvélyes holm. It of ten forms pure stands also in shaJlow backwaters. In 
other places it forms a mosaic complex with Schoenoplectetum lacustris, resp. Typhe­
tum latifoliae and Typ/1Oidetum 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 

Fig. 3. Parameters of sail conditions and water supply of the Glycerietum-community in the 
autumnal aspect. 

10. TypJ10idetum arundinaceae EGGLER 33 
(Syn.: Phalaridetum arundibaceae LlBBERT 31. BaJdingeretum arundinaceae Soó 47) 

Occurrence: In the shallow backwaters it forms larger or smaller patches behind 
the Glycerietum stands in the littoral zone. !ts transitiQn to the more rich Carici 
gracilis-Typhoidetum arundinaceae was often observed. The rapid spread of the 
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species of Typlwidetum and Glycerietum duri,ng lasting fioodings 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). 

ll. Leucanthemo serotini-Phragmitetum communis Soó (57) 71 
(Syn. : Chrysanthemo serotini-Phragl11itetul11 Soó 57) 

Occurrence: Just as in the other areas of the vaIIey of the Tisza, it is found in the 
fiat water-covered depressions, and sections filIed tempOl·arily w'ith stagnant water 
in the landscape protection district, forming larger or smaIIer stands there. On the 

Table 8. Leucanthemo serotino-Phragmitefum 
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Hyda to-helo ph y ta 

HH R 3- 4 TO F3 N3 hhe 2 TYP/1Oides Glycerio-
arundinacea Sparganion - - -

HH RO T3 F5 N3 Butomus 
umbellatus Phragl11i tetea ---

HH R 3- 4 TO F4 N2 hhe 3 Bo/boschoenus Bolboschoe-
mari/imus mon - ---

HH RO T2 F4-5 N 3 fris pseudacorus Phragl11itetea -HH R4- 5T3 F4-5 N3 Glyceria maxima Phragl11itetea - - - -
Helophyta 

HH R3- 4 TO FO N 3- 4 he 1 Phragmites . 
aus tra/is Phragl11itetea --HH RO TO F5 N3 . Typ/Ja /ati/olia Pragmitetea ---

HH R3 T2- 3 F4 N 2- 3 Cm·ex gracilis Magnocari-
cion ,.. .. -HH R3- 4 T 3 F4-5 N 3 he 2 Lycopus ex a/tatus Phragmitetea -HH R 3-4 T 3 F4-5 N 3 Mentha a9'Jatica Phragmiteta-

- .- lia - - --
H R3- 4 T2 F5 N3 Stachys pa/ustris Phragmitetea - - -

HeJo-hygrophyta and Hygrophyta 

H RO TO F3 N 2- 3 hhg 3 Agrostis Agr.-
st%ni/era Rumicion -H R 4- 5 T4 F4 N2 Thalictrum flavum MoJinietalia ------H R3 T4 F 3- 4 N 2- 3 hg l Leucanthemum Mol.-
serotinum Juncetea -H R3 T3 F4 N3 hg 2 Ca/ystegia sepium Phraglllitetea -Th R 3-2 T 3- 4 F 3- 4 N 3 hg 3 Polygonum 
hydropiper Bidentetea -Hgro- mesophton 

H RO TO F3- 5 NO hgm l Polygonum amphi-
biu/11 var. ferrestre Phraglllitetea -
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basis of its species, it can be weIl 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 group s of hydato-helophytes and helophytes. In addition to 
the 1 Phragmites communis, the hhe 3 Glyceria maxima (HARTM.) HOLMBG and fris 
pseudacorus L. also have a great share in cover, though Some the 2 species also play 
a role (TabI e 8). 

- calystegietosum sepii 
It is found primarily in sections of standing waters after the clear-feIling 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 
regularIy, Glycyrrhiza echinata L. can be also here facies-forming. Fig. 4 shows the 
contribution to total cover according to hydroecological categories. 

% 
Echinoch/oo -Bidente tum Leuconthemo-Phrogmitetum 

typicum typicum 

íV -- xonthietosuin ito/ici ___ o caiystegietosum 

60 

2312312312312312312312 
hd hhe he hhg hg hgm m mx 

A B 

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 fiat s of the fiood-plain in the valley of the Tisza, similar 
stands were reported also from the south-west part of Slovakia. (under the name of 
Phalaridetum) (BALÁTOVÁ-TuLÁCKOVÁ 1968), from North-Yugoslavia (BALÁTOVÁ ­
TULÁCKOVÁ and KNEZEVIC 1975), from the valley of the Danube (VICHEREK 1962). 
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!ts stands in the Austrian section of the valley of the Danube became known on the 
basis of the paper by BALÁTovÁ-TuLAcKovÁ and HÜBEL (1974). 

In our landscape protection district, the stands of Car ici-Typlwidetum do not 
develop in the backwaters, just like those of reeds. Mass occurrence of this associa­
tion was found in deeper-Iying marshy areas. In the last years, however, the flood 
waves recurred mQre than once in the vegetation period. The high stage of 2-4 m 
lasted for alonger period. This caused the Typoides arundinacea to perish from the 
zone at this level. !ts 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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Table 9. Carici gracilis-Typl1Oidetum arundinaceae 
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Hydatophyton and Hydato-heJophyta 

HH T2 F4- 5 N2 hd 2 Ranunculus 
trichophyllus Potametalia - ---

HH TO F3 N3 hhe 2 Typhoides arllll- Cyperio-
dinacea Sparganion ----HH TO F4- 5 N2- 3 Schoenoplecfus 
lacustris Phragll1ition - -HH T3 F5 N3 Butomus umbel-
latus Phragmi tion - ---

HH T2 F4- 5 N3 hhe 3 fris pseudacorus Phragll1itetea ---HH T3 F4- 5 N3 Glyceria maxima Phragll1ition --HH TO F4 N 2-3 Bolboschoenus Bolboschoe-
maritimus nion - - - -HH TO F5 N3 A lisma plal1fago-
aquafica Phragmitetea ---- - -HH T3 F 5 N3 Sagittaria sagitti-
folia Phragmition ------

Helophyta 

G T2- 3 F4 N 2- 3 he l Cm'ex gracili s Magnocari-
cion ----HH TO FO N 2- 3 Phragmites aus-

fralis Phtagmition - ---------
H T2 F5 N3 he 2 Sfachys paluSfris Phragll1i tetea ---------HH T2 F 3- 4 NO-3 Lysimachia vul-

garis Phragmitetea ------------K T3 F4 N 2- 3 Euphorbia luáda Molinion ---------
HeJo-hygrophyta 

H T2 F4 N 2-3 hhg l LYfhrum salica- MoI. -
ria Juncetea ---G TO F4- 5 N 2- 4 Eleocharis palus- Mol.·-
fris Juncetea' ------

G T3 F4 N3 hhg 3 Juncus compres-
sus Agrosti?n I ---

Hygrophyta and hygro-mesophyton 

H T2 F4- 5 N 3-4 hg 1 Symphyfum offi-
cinale MolinietaJia ---

H T4 F 3- 4 N 2- 3 Glycyrrhiza ecl1i-
nata Calystegion --H T3 F4 N3 hg 2 Calystegia se-, 
pium Calystegion ---H T3 F 3- 4 N2 hg 3 Thalictrum luci-
dum MoJinietalia - ---

G TO F3-5 NO hgm 1 Polygonum am- . 
phibium v. ler- Agr.-
res/re Rumicion - -
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produced to decompose under anaerobic condition. This Jed to hydrogen sulphide 
production. Glyceria maxima growing under simiJar situations proved to be more 
sensitive and withdrew to a higher-lying zone. 

Su bas soci a ti ons: 

- typhoidetosum<1.rundinaceae, typicum 
The contribution of the name-giving species of the hhe 3 type to cover is great; 
besides this species, the other members of hydatoheJophytes 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 sa/icaria L. of the hhg 1 type can als o 
attain high D values. 
The suspension of the regula r mowing of the stands results in the growth and facies­
fon1+ation of Glycyrrhiza echinata L. and Lythrum salicaria L. The former has a wide 
hydroecological adaptability. The Jasting high stage caused by fioods, on the other 
hand was favourable for the growth of fris pseudacorus and Carex gracilis taking 
the place of Typhoides. At the same time the number of species decreased essentially 
(Table 9). 
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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 
stand s - 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 weil 
reflected by their different contributions to total cover within the single categories 
(Fig. 5-B). The colIoid mass that sediments during lasting inundations impresses 
its character on the fonnation of soil in the se depressions of stagnant water. The 
distribution of soil fractions in the soil of the river section at Körtvélyes is als o 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 content s determined 
at the end of the vegetation period also show that. The presence of sodium salts are 
already demonstrable, but their amounts are stil! below the lowest for sodaic sai ls 
(0.01 %). 

13. Caricetum gracili s (ALM . 19, GRAEBNER et HUEcK 31) Tx. 37 
(Syn.: Caricetum graciJis-nutantis Soó 40). 

Occurrence: It is found not only in the marshes of alIuvial soil of the landscape 
protection district of Mártély and the other sections of the valIey of the Tisza, but it 
is known to be common in other areas in Europe as weIl. Because of that, its stands 
of similar composition were reported from the valIey of the Danube in Austria 
(BALÁTOVÁ-TuLÁCKOVÁ and HÜBEL 1974, VICHEREK 1962). Its stands described 
from Comitat Nógrád and other more favourable situations in Hungary (KovÁcs 
1957) contain more species. In the valIey of the Tisza, due to the backwater effect 
of river barrages, the lower-Iying 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 sp read 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. 

Su bassocia ti ons: 

- bolboschoenetosum maritimi 
It has been repeat edi y 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 Körtvélyes, 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 ftushing effect of the regularly recurring floods. 
Differential species: Besides Bolboschoenus maritimus (L.) PALLA the hhe3 
pseudohalophyte Alisma lanceo/atum WlTH., 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 standsare dominant, and more rich in species than the previous unit. Its soil is 
less sodaic, usually below the lower limit of sodaic �s�t�a�t�~�.� 
Differential species: hhg 1 Lythrum salicaria L., hhe 3 fris pseudacorus L., he 2 
Euphorbia /ucida W. et K. The latter sp. can be facies-forming in poorer stands 
(Table 10). 

Table 10. Caricetum gracilis 
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Hydato-helophyta 

HH TO F3 N 3 hhe 2 Typhoides arundina- Glycerio-
cea Sparganion ---------HH T3 F5 N3 Butomus umbellatus Phragmition ------HH TO F4 N2 hhe 3 Bolboschoenus 
maritimus Bolboschoenion --HH TO F5 N3 Alisma plantago-
aquatica Phragmitetea ------HH T2 F4-5 N 3 Iris pseudacorus Phragmitetea -HH TO F5 N3 Alisma lanceolatum Phragmitetalia --- -

Helophyta 

G T 2- 3 F4 N 2- 3 he 1 Carex gracilis Magnocaricion --HH T2 F 3-4 N O-3 he 2 Lysimachia vulgaris Phragmitetea ----H T3 F4 N 2- 3 Euphorbia lucida Molinion - --Helo-hygrophyta 

H T2 F4 N 2- 3 hhg 1 Lythrum salicaria Molinio-
Juncetea - -HH TO F4-5 N2- 3 Eleocharis palustris Molinio -
Juncetea - ---H T3 F4 N 2- 3 hhg 3 Ly th rum virgatum Agrostion ---

Hygrophyton and Hygro-mesophyton 

H T3 F 3-4 N2 hg 3 Thalictrum lucidum Molinietalia ---G TO F3- 4 NO hgm 1 Polygonum amphi-
bium v. terrestre Agr.-Rumicion -H T 2-3 F3 N3 Alopecurus pratensis MoI. -

Arrhenathe-
retea ---

Concern"ing 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 ab out 40%, in this type culmination occurred at he 1 and hhg 1 and 
remained below 30% (Fig. 7-B). 
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14. Carici melanostachyae-Alopecuretum pratensis Soó 71 
(Syn.: Alopecuretum pratensis hungaricum (Now. 28) So6 57 

Agrostideto-Alopecuretum pratensis UBR. 55). 

Occu rrence: It can be regarded as a transitory association among typical flood-plain 
marshy l11eadows and sedgy l11eadows. Its spread has increased recetnly in the land­
scape protection district. 
Character species: The hhg 2 CaI'ex melanostachya WILLD., hhg 3 Thalictrum 
flavum L., hg 2 Rorippa silvestris L. var. kerneri (MENYH.) Soó, hg 2 Euphorbia lucida 
W. et K. and hg 3 Thalictum lucidum L. (ef. BODROGKÖZY and HORVÁTH 1979). 

Subassociati ons: 

- caricetosul11l11elanostachyae, typicum 
It is the richest subgroup of association. HydroecologicaIly its species belong to the 
groups of hydato-helophytes and hygrol11esophytes and exhibit a wide scale of adap-
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tability. The hg 1 Carex fúrta L. has the smaIlest amplitude, but Alopecurus pratensis 
L. of the hgm l type can be regarded as a species wi th great adaptability. It was of ten 
found on the embankment among dominant mx species (Fig. 8-A). 
With aIlowance to their contributions to total cover inside the hydroecological cate­
gül"ies, the c1imactic points of graphs of these species occur at hhg 2 (Fig. 8-B). 

- bolboschoenetosum mari timi 
It is also found in the depressions of slightly sodaic aIluvial soils with stagnant water 
cover. Its differential species is the hhe 3 stenohalophyte Bolboschoenus maritimus 
(L.) PALLA. The species number of its stands is smaIler compared to the former sub­
association. For their hydroecological characterizatiOll it should be mentioned that 
their percentual contributions to total cover culminate within the hhe 2 category 
(Fig. 8-B), and approximates the value of 40%. 
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Table ll. Carici melanostac!tyae-Alopecuretum pratensis 
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Hydato-helophyta 

I HH TO F4 N 2- 3 hhe 3 Bolboschoenus Bolboschoe-
maritimus nion • --HH T2 F4- 5 N3 lris pseudacOl'us Phragmitetea --- -I HeJophyta 

G T2- 3 F4 N2- 3 he l Carex gracilis Magnocari-
cion - '- - -H T3 F4 N 2- 3 he 2 Eup!torbia lucida MoJinion - - -HH T2 F 3- 4 NO- 3 Lysimachia vulgm'is Phragmitetea - - - -H T3 F4- 5 N 3 Mentha aquatica Phragmite-
taJia - -H T2 F5 N3 Stachys palus/ris Phragmitetea -

Helo-hygrophyta 

H T2 F4 N 2- 3 hhg 1 Lythrum salicm'ia Molinio-
Juncetea --- -HH TO F4- 5 N2- 3 hhg l Eleocharis palus/ris MoJinio-
Juncetea - --HH T3 F4 N2 hhg 2 Carex melanostachya Magnocari-
cion -• --H TO F3 N 2- 3 hhg 3 Agros/is st%ni/era Agr.-
Rumicion - -H T4 F4 N2 Thalictum ftavum MoJinietaJia - - -

G T3 F4 N3 luncus compressus Agrostion -
Hygrophyta 

H T4 F 3- 4 N 2- 3 hg i Glycyrr!tiza eclzinata Calystegion - - -G T2- 3 F 3-4 N 3 Carex hirta Agr.-
Rumicion - -H T4 F 3- 4 N 2- 3 Leucanthemum seroti- MoJinio-

num Juncetea - -H Ti F4-5 N2-3 hg 2 Ranunculus repens Agr.-
Rumicion - -Th TO F3 N 3-4 Ecl1Ínoch/oa crus-galli Chenopo-
dietea - -H T3 F4 N3 Calystegia sepium CaJystegion - -

H T4 F3 N2 Rorippa silvestris Agr.-
v, kerneri Rumicion -

H T2 F 3-4 N 3-4 hg 3 Poa trivialis Mol. -Arrhe-
natheretea -

H T3 F 3- 4 N2 Thalictrum lucidum Molinietalia - -
Meso-hygrophyta 

H T 2-3 F 3 N3 hgm 1 Alopecurus pratensis Mol.-Arrhe-
natheretea ---• H T 3-4 F4-5 N 3 Rorippa austriaca Agr.-
Rumicion 
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- alopecuretosum pratensis 
It occurs in the marshy meadows of Körtvélyes holm covered with standing water 
for longer or shorter períods. Here Alopecurus becomes more competitive. Thus 
principally the hygrophytes prevai!. !ts differential species are: hg 1 Glycyrrhiza 
echinata L., Carex fúrta L. and hg 2 Ranunculus repens L., Leucanthemum serotinum 
(L.) STANKOV also GCcurs 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 c1imactic 
point obtained shows a gradually increasing tendency in the direction of hgm 
(Fig. 8-B). 

The report on studies performed between 1974 and 1917 in connection with 
the seasonal changes of its phytomass production according to species was published 
earlier (BODROGKÖZY and HORVÁTH 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 
BALÁTovÁ-TuLAcKovÁ (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 soi!. Soil profile analyses perfonned 
in a period of lasting water cover by means of pipe-liner verified that. 

15. Ly th ro virgatae-Alopecuretum pratensis BODRK. 17 
(Syn.: Alopecuretum pratensis hung. normale 

Agrostideto-Alopecuretum pratensis VBR. 55) 
Alopecuretum pratensis norma\e BODRK. 62) 

Occurrence: It was the most frequent marshy meadow community in the middie 
and upper sections of the flood-plain in the valley of the Tisza before the construc­
tion of the river barrages and power stations (BODROGKÖZY 1962). The frequent 
floodings occurring as a consequence ofthese impoundings ha ve caused this community 
to suffer ever increasing damages. Thus, in our area, too, it was gradually trans­
fonned into Carici gracilis-Alopecuretum, moreover in some pJaces Caricetum gracilis 
during the last 10 years. On the other hand, Typfwides became immigrant species in 
this zone and more tha n 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. 

Su bas socia ti ons: 

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

It is characteristic of the situations in its habitat that after the retirement of 
the flo od 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 
water s 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 ofthese 
components is also much wider (Fig. 9-A). 

The hydroecological plots drawn on the basis of the contributions ofthese species 
to total cover exhibit two culminations, but the values of these is not higher tha n 
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 gene rally in such 
situations when the yield of the hayfields is of sour hay nature, and therefore their 
regular mowing and the gathering ofhay is no more economical. Carex melanostachya 
WILLD. is facies-fonning, Lythrum virgatum L., occasionalIy 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 angustifoliae) 
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Table 12, Lytllro virgafae-Alopecureful/1 prafensis 
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Helophyta 

H T3 F4- 5 N 3 he 2 Mentha aquatica Phragmite-
talia -HH T2 F 3-4 NO-3 Lysimachia vulgm'is Phragmitetea -

Helo-hy gro phyta 

H T2 F4 N2-3 hhg 1 Lythrul/1 sali caria Molinio-
Juncetea - -H T3 F4 N 2- 3 hhg 3 Ly th mm virgatum Agrostion ----H T4 F4 N2 Thalictum flavum Molinietalia - '- --H TO F3 N 2-3 Agrostis stolonifera Agr.-
Rumicion - - -

Hygrophyta 

H T4 F 3-4 N 2-3 hg 1 Glycyrrhiza echinata Calystegion ' I • --H T2 F 4-5 N 3-4 Symphytum officinale Molinietalia ----H T4 F 3- 4 N 2-3 Leucanthemum Molinio-
serotlnum Juncetea - -H T2 F4 N2 Gratiola officinalis Molinion -H T3 F 3-4 N 2-3 hg 2 Potentilla reptans Agr.-

Rumicion -• --H TI F4-5 N2-3 Ranunculus repens Agr.-
Rumicion ----H T3 F4 N 2- 3 Euphorbia lucida Molinion ---H T2 F 3-4 N 3-4 hg 3 Poa trivialis Mol.-Arrhe-
natheretea --

Hy grO- l11es o phy t a 

H T 2- 3 F3 N3 hgl11 I AlopecU/'us pratensis Mol.-Arrhe-
natheretea • --H TI F 2-3 NO Vicia cracca Mol.-Arrhe- -natheretea ---H TO F 3-4 N 3-4 Mentha arvensis Molinietalia - -I 

Mesophyta 

Th T 3- 4 F 3 N 3-4 m2 Setaria lufescens Agr.-
Rumicion - -G TO F 2- 3 N 3-4 m3 Agropyron repens Agr.-
Rumicion ---Th T3 FO , N3 Vicia tetrasperma Secalietea - - -

Meso-xerophyta 

H T2 F 2 N3 mx2 Poa angustifolia Festuco-
Brol11etea - -G T3 F 2-3 N2 Carex praecox Festuco- -Brol11etea -H TO F3 N 2-3 Plaf/fago lanceolafa Agr.-
RUl11icion 



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. 
!ts 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 vaIley of the Tisza, the drying foxtail 
marshy meadows are getting gradually ec\ipsed. In our landscape protection district 
it occurs only sporadicaIly. In other places, for a more favourable nutrient supply 
and less lasting water cover, it forms more rich and richly coloured stands (BODROG­
KÖZY 1961, 1962). Compared with its other stands in our country, the foxtail meadows 
of Transdanubia and the plain in Northwestern Hungary, named "Kis Alföld" 
seems to be related with the association in respect to the number of species; thus, 
the meadows in Comitat Baranya (HORVÁTH 1960), the hayfields along the river 
Rába (JEANPLONG 1960) or those in the plain "Kis Alfö ld" 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 vaIley 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 MÁTH É (1956) and 
MÁTHÉ-KovÁcs (1960). In our area it has fallen victim principaIly 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-Iike arranged 
dunes by the Tisza in the landscape protection district of Mártély. 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-Poetum angustifoliae (RAPcs. 
26) So6 57 pastures were broken up and utilized mainly as maize-field. The regular 
cultivation on loose alIuvial-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. lts character species are: mx 3 Portulaca oleracea L., m 3 Digitaria 
sanguinalis (L.) ScoP., m 3 Agropyron repens P. B. as weIl as mx 3 Ambrosia elatior L. 
greatly spreading in our area. 

Ecological conditions of soi]: Soil profile analyses showed the physical 
c\ay [raction to constitute only in the upper layers 20% of the soi\. The fine sand 
fraction predominates. The moisture supply of soil is smalI in the autumnal aspect. 
The organic matter content is sim ilarJy low. The caIcium carbonate content, however, 
can increase to 3-4% which is not frequent in the vaIley 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 ffUit gardens had flourished for about a century. As a consequenc 
of lasting fioods of high water stage, al! fruit and grape species perished except the 
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Fig. 10. Soil ecological parameters of the weed ocmmuni tiesof hoed plant cultures on sanldy soi!. 

pear one. This weed community which is the variety of Agropyro-Convolvuletum 
agropyretosum and calamagrostidetosum developed on this soilleft in its greatest part 
uncultivated. The original community must have also been Cynodonto-Poetum angusti­
foliae.Today it is agropyretosum, typicum. 
In the lower parts among the dunes, however, the original vegetation must have 
been Poo angustifoliaecAlopecuretum pratensis for the more favourable water supply. 
Today the vari et y Agropyro-Convolvuletum rubetosum caesii is common here. !ts 
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: RannuncuIus repens L., Glechoma hederacea L. of the hg 2 
type each, hgm 1 Xanthium italicum MORETTI. Amorpha fruticosa L. and Fraxinus 
pennsylvanica MARSH often forming impenetrable thickets can be facies-forming in 
both subassociations. 
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19. Bidenti-Calystegietum sepii FELF. 43 

Development: During the last 30 years large tra ct s of the landscape protection 
district were pIante d with Canadian poplar. In the place of the wood stand s feHed 
in cutting age so caIled 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.) MÖNCH. 

For the appearance of differential species characteristic of the chal1ged hydro­
graphical situatiol1, the foIlowing subassotiatiol1s could be differel1tiated: 

- calystegietosum sepii, typicum 
It can be expected to occur in medium moi st habitats, often �t�o�g�e�t�h�~�r� with the AmO/'p/w 
fruticosa facies. 

- caricetosum gracilis 
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Forms stands in marshy habitats at lower-Iying places. DifferentiaI 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) Soó 71. 
(Syn.: Bidentetum tri parti ti (W. KOCH 26) LIBBERT 32 

Polygö'num hydropiper-Bidens tripartitus ass. LOHM. 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 
fiJled 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 
aIso from the other sections of the Tisza valley (TIMÁR 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 TÜXEN (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.) MÖNCH. and the 
similar Rorippa palustris (L.) BESS. 
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Fig. 12. Physical and chemical conditions of the soi! of weed community on muddy alluvial soil 
in the littoral. 
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Su bassoci a tions: 

- 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 
maxim a (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 fonner 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 the soil is less permeable to water, the water cover lasts longer and the lower 
s oillayers are moisted in a less er degree (Fig. 12). Accumulation of sodium salts is 
also considerable, though these are not harmful in diluted state. 

E .... 
o 

<.-

..2 
;.::i 

H 
H 

H 
H 

H H 
T h 

T 

T 

T 
T 
T 

h 

h 

h 
h 
h 

Th 

Th 
Th 

122 

Table 13. Echinochloo-Bidentetum tripartiti 
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21. Echinochloo-Heleochloetum alopecuroidis (n. nov) 
(non Cyperio-Spergularion: Heleochloetum alopecuroidis (RAPCS 27) VBR. 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 cuitivated 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 Plan tago major L. and even mx 3 Portulaca 
o/eracea L. of wide adaptability (Fig. 13-A). 
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Fig. J 3. Hydroecological conditions of the species (A) and stands (B) of the association of 
Heleochloa alopecuroides. 
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Subassociati ons: 

- heleochloetosum alopecuroidis, typicum 
It occupies the lower-Iying zone offiatter 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 num berincreases. 
Differenti al 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 fiat sand dunes where the water eover 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 hydroecologicaI plots of the single subunits of association illustrate their water 
demand, and the degree of their adaptabilities (Fig. 13-B). 

22. Echinoch/oo-Polygonetum /apathifolii (UJV. 40) Soó et CSÜRÖS (40) 47. 
(Syn.: Polygonum Iapathifolium ass. UJV. 40, Junceto-Polygonetum S06 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 ofhoed 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 Po/ygonum lapathifolium L., hg 1 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 Echinoch/oa crus-galli (L.) P. B. and Bidens tripartita L. 

- polygonetosum lapathifolii, typicum 
Occurs on t ilJages less covered with stagnant waters. 
Differential species besides the name-giving one are: hgm1 Xanthium ita/icum 
MORETTJ, Setaria /utescens (WEIG.) HUB. and hgm 3 Arist%chia 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-Heleochloe/um alopecuroidis 
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Hydato-helophyton andHeJophyta 

HH TO F5 N3 hhe 3 Alisma lanceolatum Phragmi teta li a -H T2 F5 N3 he 2 Stachys palllstris Phragmitetea -HH T3 F4- 5 N3 Lycopus exalta/us Phragmi tetea -HH T2 F3- 4 NO- 3 Lysimachia vulgaris Phragmitetea -
Helo-hygrophyta 

Th TO F3 N 3- 4 hhg2 Chenopodium rubrum Bidentetea -H TI F4- 5 N 4- 5 Po/en/illa anserina Agr.-Rumicion -H T4 F3 N2 hhg 3 Rorippa sylvestris Agr.-Rumicion -- -Th T3 F3-4 N 3- 4 Bidens tripartita Bidentetea --H TO F3 N2- 3 Agrostis stolonifera Agr.-Rumicion -Th TO F2- 4 Nl Heleochloa Cyperio-
alopecuroides Spergularion -• -Hygrophyta 

H T4 F3-4 N 2-3 hg l Glycyrrhiza echinata Calystegion -Th TO F3 N 3-4 hg2 Echinochloa crus-galli Chenopodietea --H T3 F4 N3 Ca!ystegia sepium Calystegion -Hygro-mesophyta 

Th T 3-4 F 3 N 3-4 hgm l Xanthiu/11 italicll/11 Bidentetea - -H TO F3-4 N 3-4 Mentha arvensis Molinietalia -H TO F2-3 N3 hgm 3 Plan tago major PJantaginetea --Th TO F3- 4 N3-4 Polygonum Pol.-
lapathifolium Cllenopodion -G T4 F3 N3 Aristolochia c1ematitis Calystegion -H TO F2- 3 N2-3 Rumex crispus Agr.-Rumicion -G T2 F3-4 N3- 4 Equisetum arvense SecaJietea 

H TO F2-3 N2 Glechoma hederacea Mol.-Arrthe- -
natheretea -

. Mesophyta 

Th TO F2- 3 N3 ml Sonchus asper Pol.-Chenopo-
dion 

Th T 3-4 F 3 N 3-4 m2 Set aria !utescens Pol.-Chenopo-
dietalia -Th T 3-4 F 3 N4 Ma/va neglecta Polygonion -G T3 FO N3 Convolvu/us arvensis Chen.-Scleran-
thea -Th T3 F2- 3 N 4- 5 Amaranthus retrofiexus Chenopodietea -Th TO FO N 4-5 Chenopodium album Chen op.-
Scleranthea -

Meso-xerophyta 
, 

H TO F3 N 2-3 mx l Po/ygonum aviculare Chen.- . 
Scleranthea 

Th TO F2 N 3-4 l1lX 3 Portulaca oleracea Pol.-Chenopo- -dietaJia -



ECHINOCHLOO - POLYGONETUM 
ZEA KULT. CON50C. 

Fig. 14. Parameters of the soil of Echinoch/oo-Po/ygonetum-association. 

transformation of the original Lythro virgatae-Alopecuretum which was caused by 
regular grazing. 
!ts species composition is nearly identical with those reported from other pastures 
in the vaJJey of the Tisza (BODROGKÖZY 1962). 
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A Mártélyi Tájvédelmi Körzet növény takarója társulás 
talaj- és hidroökológiai viszonyainak változása az utolsó tíz év folyamán 

BODROGKÖZY Gy. 

József Attila Tudományegyetem Növénytani Tanszék 
Szeged, Magyarország 

Kivonat 

E vizsgálatok �f�Q�l�e�g� a Körzet Körtvélyes szigetére összpontosultak. Feladata az itt kialakult, 
�f�Q�l�e�g� lágyszárú növény társulások valamint talajuk fizikai felépítése, nedvességellátottsága, a nát­
riumsók esetleges felhalmozódása és a �k�ü�l�ö�n�b�ö�z�Q� �m�é�r�v�q� árvízborítottság és annak tartóssága 
közötti összefüggések tisztázása. - A �k�ü�l�ö�n�b�ö�z�Q� korú holt ágak közepesen gazdag vízinövény 
társulásai, a �n�ö�v�é�n�y�e�v�Q� halak néhány évvel �e�z�e�l�Q�t�t� történt betelepítése után teljesen kipusztuJtak. 

A sziget leghosszabb pangóvíz borítású, legkötöttebb öntéstalaján Glycerietum maximae, 
Leucanthemo serotino-Alopecuretum pratensis, Carici-Typhoidetum arundinaceae alakult ki. 
A rövidebb ideig pangóvizes zónában Carici melanostachyae-Alopecuretum pratensis s ezt köve­
�t�Q�e�n� a Lythro virgatae-Alopecuretum pratensis jelentkezett. A �t�e�r�a�s�z�-�s�z�e�r�q�e�n� kialakult homok-
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�d�q�n�é�k� tartósan vízborította zónájában Echinochloo-Bidenfefum, a folyópart öntéstalaján Elatini­
Eleocharition ovatae asszociációk �l�e�l�h�e�t�Q�k� fel. 

Hidroökológiai viszonyaik tisztázására az Ellenberg, hazai viszonylatban Zólyomi és mt.ai 
rendszerét tovább fejlesztve a tíz kategórián belül 3-3 alegységet, így összesen 30 kategórián �b�e�l�Q�l� i 
egységet sikerült elkülöníteni, fajkomponenseik hidroökológiai görbéinek megszerkesztése révén. 

Promerfe cenotickih, pedoloskih i hidroekoloskih prilika biljnog 
pokrivaca zastiéenog okruga Mártély u toku poslednjih deset godina 

BODROGKÖZ Y GY. 

JATE, Növénytani Tanszék, Szeged, Hungaria 

Abstrakt 

Ova istrazivanje unutar zastiéenog okruga su se uglavnom ussredsredila na os tr vo Körtvé­
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 razlicitih vodostaja i njihovog vremenskog trajanja s druge strane. Osrednje 
biljne zajednice mrtvaja razlicite starosti, nakon introdukcije biljojedih riba od pre nekoliko go­
dina, potpuno su iscezle. 

Na najvezanijoj plavnoj podlozi ostrva, gde se voda najduze zaddava, razvila se Glycerietum 
maximae, Leucanthemo-serotino-Alopecuretum pratensis, Carici-TypllOidetum arundinaceae zaj ed­
nica. U zoni sa kraéim zaddavanjem 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 krivuJja pojedinih vrsta, razradjivanjem sistema 
ELLENDERG-a odnosno ZÓLYOMI at al., uspelo nam je ukupno izdvojiti 30 unutarkategorijskih 
jedinica, odnosno izdvajanje od po 3 unutar 10 kategorija. 

CMEHhI B IIOqBEHHbIX M �r�M�)�:�(�P�0�3�K�O�J�I�O�r�M�~�C�K�M�X� 

OTHOIJIEHJUIX PACTMTEJThHhIX COOIiIIJ,ECTBAX 
IIPMPII):(HO-OXPAHHOrO PAMOHA MAPTEM 

B IIOCJIE):(HEM ):(ECHTMJIETMM 

,ll;.Eo.n;porKe31I 
Kac!:>e.n;pa 60TaIDU(II yIDmepc.lneTa HM. ATnmbI HOJKec!:>a, 

Cere.n;, BHP 

Pe3roMe 

HCCJIe.n;oBaIDil! B OCHOBHOJK KOHl(eHTpHpOBaJI.l!Cb Ha oCTpoBe KepTBeil:eIII. 3a.n;a'IR HCCJIe.n;o­
BaHlIlI 3aKJIIO'iaJI.l!Cb B OCHOBHOM, BbIlICHeHIIH 06pa30BaHlIlI 3.n;ecb TpaBlIHHCTbIX paCTHTeJIbHbrX 
C006lI(eCTB, qnI3H'ieCKOH CTpyKTypbI nO'iB, COCTOllHID! BJIarlI H HaKOnJIeHHlI B Heil: HaTpHeBbIX COJIetr, 
a TaKJKe npH'IRH rrpOHCXOJK;:J:eHlIlI pa3HOo6pa3HbIX BOJJ:HbIX pa3JIHBOB H B3aHMoCB1I3H MeJKJJ:Y lmMII. 

B pa3HoBo3pacTHbIx CTapHl(aX, B CB1I3H c 3aCHJIeHHeM napy JIeT TOMY Ha3a;:J: TpaBOllJJ:HbIX pbl6, 
npeJKHHe paCTJneJIbHbIe C006lI(eCTBa nOJIHOCTbIO 6bIJI.I! yHlI'iTOJKeHbI. 

B caMoil: ;:J:OJIrOBpeMeHHoil: 3acToil:Hoil: BO;:J:e oCTpIIBa, B B1I3KOil: nO'iBe 06pa30BaJI.l!Cb paCTH 
TeJTbHbIe C006lI(ecTBa: Glycerietum maximae, Leucanthemo serotino - Alopecuretum pratensis, Ca­
rici - Typhoidetum arundinacae. 

B KOpOTKO BpeMeHHO 3acTotfHoil: BO;:J:e BCTpe'iaeM Carici melanostachyae - Alopecuretum pra­
tensis �~� a 3a HHM CJIeuyeMoro Lythro virgatae - Alopecuretum prantensis. 

B ;:J:JI.I!TeJIbHO 3aJIHBHoil: 30He, B Teppacax rreC'iaHHbIX ;:J:IOH nOllBJIlIeTClI nOTOM Echinochloo­
Bidentetum, �~�,� a Ha npH6epeJKHOH HacbIIIHoH nO'iBe Elatini - Eleocharition ovatae c006lI(eCTBo. 

,ll;JTlI BbTlICHeHlIlI rH;:J:po3KOJIOrO'iecKIlX oTHoIIIelIIl1l: 3JIJIeH6epra - B MeCTHbIX OTHoIIIeHHlIX 
ClICTeM 30JIbOMRlI H ;:J:p. - BHyTPH 10 KaTeropHH y;:J:aJIOCb OT;:J:eJI.l!Tb 3-3 nO;:J:KaTerOpHH, Bcero 30 
BHyTpHKaTeropHbIX e;:J:HHHl(bT - rryTeM COCTaBJIeHHlI BH;:J:OKOMIIOHeHTHbIX II fIl;:J:pO 3KOJIOrlI'!ecKlIx 
KpIIBbIX. 
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QUANTITATIVE UND QUALITATIVE SAISONMASSIGE 
VERANDERUNG DES ZOOPLANKTONS IM ALTWASSER 

DER TiIEISS BEI KÖRTVÉLYES IM ZEITRAUM 
VON 1971 BIS 1976 

D. GÁL 

Zoologisches Institut Attila József Universitat Szeged, Ungarn 
(Eingegangen am 30. Okt. 1981) 

Auszug 

Aufgrund der sechs Jahre hindurch allmonatli ch durchgeführten Untersuchungen sind die 
wichtigeren Charakteristika der quantitativen und qualitativen Veranderungen des Zooplanktons 
im Altwasser der Theiss bei Körtvélyes die folgenden: 

In den meisten FalIen dominieren im Zooplankton - sowohI was die Arten- als auch die 
lndividuenzahl anbelangt - die Rotatorien (of t mach en sie 60- 70 % des Gesamtbestandes aus). 

In der Veranderung der Gesamtilldividuenzahl des Zooplanktons erscheinen jahrlich ge­
wöhnJich zwei Maxima: ein grösseres im Mai und ein kJeineres im September. 

Die GesamtindividuenzahI ist im Winter am niedrigsten, ca. 8000 Ind,f 1O Liter ; wahrend 
der Maxima betragt sie 66 OOO- 75 OOO Ind.f lO Liter. 

Die Überschwemmungen sind von grossem Einfluss auf die Gestaltung des Maxima: ent­
weder verschieben sie sie auf einen spateren Zeitpunkt, oder bei langanhaJtedem Hochwasser 
kann das Maximum auch ausbleiben. 

Auch die saprobiologische Beschaffenheit des Wassers erfahrt im Laufe des Jahres erhebliche 
Veranderungen. ln den Wintermonaten dominieren bis zum Mai die oligosaproben und beta­
mesosaproben Arten (o-b: 43,5 %, b: 38,9 %), die beta- und alphamesosaproben Arten sind nur 
i'n niedrigem Prozentsatz vertreten (13,9 %) . In den Sommermonaten wird die Qualitat des Was­
sers allmahlich schlechter, was ein Anwachsen der Zahl und Individuenzahl der für die beta-, 
bzw. alphamesosaproben Gewasser charakteristischen Arten nach sich zieht. Am schlechtesten 
ist die Qualitat des Wassers des Altwassers im August, wo die Gesamtindividuenzahl der oligo-, 
und betamesosapI'oben AI'ten wesentlich abnimmt (32,7 %) und statt ihreI' die beta- bzw. alpha­
mesosaproben Arten in Grösserer JndividuenzahI erscheinen (37,8 %). 

Einleitung 

Zur Erkennung der Lebewelt der Theiss gehört sterng auch die Kenntnis der 
Lebewelt des Altwassers entlang der Theiss; einerseits weil die Theiss einen Teil der 
innerhalb des Inundationsraumes gelegenen Altwassers regelmassig überschwemmt 
und anderseits, weil ein Grossteil des Altwassers oft das ganze Jahr hindurch mit der 
Theiss in Verbindung steht, kommuniziert. Aus einzelnen AItwasserzweigen fiiesst 
die überfiüssige Wassermenge über kleinere oder grössere Kanale laufend in die Theiss 
und aus dem ausserhalb des Schutzdammes befindlichen Altwasser wird das über­
schJüssige Wasser mit Hilfe von Wasserhebeeinrichtungen in die Theiss hinüberge-

__ .-/ pumpt. So kann das aus dem AItwasser in die Theiss gelangende Phyto-und Zooplank­
ton die Lebewelt der Theiss weitgehend beeinfiussen. 
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Frau SZÉKELY (1954) und MEGYERl (1961) hatten seinerzeit das Zooplankton 
des Altwassers der Theiss untersucht. Frau SZÉKELY hat anhand einjiihriger regel­
miissiger Sammlungen die Riidertierfauna des Altwassers bei Gyálarét ufgearbeitet, 
wiihrend MEGYERI das Zooplankton von 9 Altwasser-zweigen entlang der Theiss 
aufgrund seiner Sammluflgen im Sommer 1957 und 1958 studierte. 

Um einen tieferen Einblick in das Zooplankton des Altwassers zu gewinnen, 
habe ich im Zeitraum von 1971 bis 1976 mitteils allmonatlicher Sammlungen die 
qualitativen und quantitativen Veriinderungen des Zooplanktons des Altwassers 
bei Körtvélyes vervolgt. 

Material und Methode 

Das Altwasser der Theiss bei Körtvélyes liegt nördlich von Szeged am linken Flussufer 
zwischen dem 20l. und 203. Flusskilometer auf der Fluss-seite des Schutzdammes (Abb. 1). 
Sie hat eine Hufeisenform, eine Lange von 6 km und im mittleren Abschnitt eine maximale Wasser­
tiefe von gewöhnlich 3- 3,5 m (bei Überschwemmungen der Theiss auch bis zu 6-8 m). Im 
mittl eren Teil ist stets offenes Wasser anzutreffen, die beiden Enden und das Ufergebiet sind mit 
Pflanzen (Tropa na/ans, Ceratophyl/um Arten usw.) bewachsen; das südliche Ende steht durch 
einen Kanal standig in Berührung mit der Theiss, und durch den Kanal fliesst das überschüssige 
Wasser des Altwassers ab. Ein Wassernachschaub erfolgt hauptsachlich aus Niederschlagen sowie 
mit Hilfe der Wasserhebeeinrichtung eines Pumpwerkes, welches das Binnel1wasser von ausser­
halb den des Schutzdammes gelegenen Gebieten sammelt. Der hohe Wasserstand des Flusses 
verursacht haufig Überschwammungen des Altwassers. . 

Wahrend der Jahre 1971- 1976 habe ich an hand aIImonatlich vorgenommener Pro bent­
n ahmen die qualitativen und quantitativen saisonmassigen Veranderungen des Zooplanktons des 
Alt wassers untersucht. Die Sammlungen erfolgten im mittleren Teil des Altwassers an den beiden 
Ufern und in der. Mitte selbst (Abb. 1) unter Verwendung eines Planktonnetzes No. 25. Meistens 
filterte ich 100 Liter Wasser durch das Netz, in den Sommermonaten aber wegen des reichhalti­
gen Phyto- und Zooplanktons nur 50 L iter. Des gesammelte Material wurde an Ort und Stell e 
in Formalin konserviert, die bei Aufarbeitung erhaltenen quantitativen Werte rechnete ich auf 
10 �L�i�t�e�r�~�M�e�n�g�e�n� um. 

Abb. 1. Schematische Karte des Altwassers der Theiss bei Körtvélyes (SammelsteIIen l, 2, 3, 
_._.- Schutzdamm). 
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Bewertung der Ergebnisse 

Aufgrund der in der untersuchten Periode (Jan. 1971 bis Juli 1976) an drei 
Punkten des AItwassers bei Körtvélyes durchgeführten Sammlungen kamen 25 
Rbizopoden (Testacea)-, 45 Rotatorieri-, 14 Cladocera-, 7 Copepoda-und 3 Ostra­
codaarten bzw. -Varietaten zum Vorscbein (Tabelle: Wegen Platzmangels sind 
in der Tabelle nur die Aufgrund ihres temporaren und quantitativen Vorkommens 
berechneten durchscbnittlichen Haufigkeitswerte angeführt). Ausser den obigen 
Taxongruppen kamen am haufigsten verschiedene Nematodenarten (von April bis 
November) vor, und' zwar in den Sommermonaten in höherer Individuenzahl. Da­
neben fanden sich zeitweise auch ein ige �M�ü�c�k�e�n�l�~�u�v�e�n�,� die aber in dá quantitativen 
Zusammensetzung des Zooplanktons niemals eine wesent1iche RoJJe spiejtem. 

Die haufigsten Arten, die allgemeinbin in jedem Monat des Jahres in kleinerer 
oder grösserer Individuenzahl im Altwasser bei Körtvélyes vorkommen, sind: 
Rh i zop oden : Arcella discoides (80- 1600 Ind.f lO liter), Arcella vulgaris (70-1800 

Ind.flO Liter), Centropyxis aculeata (120-2500 Ind.f lO Liter), Difflugia gramen 
100-2800 Ind.f lO Liter), Difflugia lanceolata (20-1200 Ind.f lO Liter). 

Rotatorien: Brachionus angularis (20-3800 Ind.j lO Liter), Colurella colurus (10-
1700 Ind.f lO Liter), Keratella cochlearis (90-4500 Ind.f lO Liter), Keratella 
quadrata (10-1700 Ind.jlO Liter), Lecane luna (10-1600 Ind.flO Liter). 

Cladocera : Bosmina longirostris (20--4800 Ind.flO Liter). 
Copepoden: ihre verschiedenen Entwicklungsformen (Nauplius, Copepodit) sind 

in mehr oder minder grosser Individuenzahl zu jeder Jahreszeit anzutreffen. 
Ihre entwickelten, geschlechtsreifen Exemplare sind hauptsachlich vom Frühling 
bis zum Herbst haufiger. 
Die obigen Arten sind in der Theiss,. wie auch im übrigen Altwasser der Theiss 

allgemein verbreitet. 
Seltene Arten, die nur vereinzeIt und gewöhnlich in Ideiner Individuenzahl im 

Altwasser lebten, sind: 
Rhizopoden: Arcella dentata (Aprill972: 4 Ind.flO Liter), Arcella gibbosa (Mai 

1973: 8 Ind.flO Liter; August 1975: 12 Ind.flO Liter), Cyphoderia laevis (Juni 
1973: 4 Ind.flO Liter; August 1975: 223Ind.flO Liter), Cyphoderia margari­
tacea (Juli 1972: 82 Ind.flO Liter und Juli 1974: 820Ind.f10 Liter), Trinema 
enchelys (Juli 1971: 32 Ind.flO Liter und Nov. 1973: 25 Ind.flO Liter). 

Rota torien: Brachionus quadridentatus (Mai 1973: 286Ind.flO Liter und Juni 
1973: 84 Ind.flO Liter), Filinia terminalis (Apr. 1974: 48 Ind.flO Liter und Mai 
1973: 12 Ind.flO Liter), Lecane curvicornis (Mai 1974: 38 Ind.f lO Liter), Lecane 
tenuiseta (Juli 1972: 5 Ind.flO Liter), Lecane ungulata (Apr. 1972: 8 Ind.flO Li­
ter), Mytilina mucronata (Mai 1976: 86 Ind.flO Liter), Mytilina ventralis (Juli 
1975: 32 Ind.flO Liter), Testudinella patina (Juli 1974: 32Ind.flO Liter und 
Aug. 1974: 328Ind.flO Liter), Tetramastix opoliensis (Aug. 1976: 7 Ind.flO Li­
ter), Trichocerca birostris (Juli 1971: 4 Ind.flO Liter), Trichocerca bicristata (Mai 
1973: 12 Ind.flO Liter), Trichocerca ratlus (Aug. 1971: 18 Ind.flO Liter), Tri­
chocerca tenuior (Sept. 1975: 8 Ind.flO Liter). 

Cladocera : Diaphanasoma brachyurum (Juni 1971: 326Ind.flO Liter und Juli 
1971: 26 Ind.flO Liter), Pleuroxus laevis (Aprill975: 286Ind.flO Liter), Simo­
cephalus vetulus (Juli 1971: 5 Ind.flO Liter). 

Copepoden: Metacyclops gracilis (Mai 1975: 3 Ind.flO Liter). 
Diese seltenen Arten sind gelegentliche Koloritelemente im Zooplankton des 
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Altwassers bei Körtvélyes. Sie erscheinen periodisch und unregelmiissig und meist 
in so niedriger Individuenzahl, dass sie die Gesamt-Zooplanktonmenge nicht wesent­
lich beeinflussen. 

In der Regel bestand kein nennenswerter Unterschied in der Gesamtmenge 
des Zooplanktons der drei Sammestellen, auch die Artenzusammensetzung stimmte 
ca. 90% überein; eine Abweichung ergab sich Jediglich in den seltener und in geringer 
IndividuenzahJ vorkommenden Arten (Abb. 2 A). Die wesentlichste Abweichung 
war im August 1972 zu verzeichnen, als an der Sammelstelle 1 die Gesamt"Zoo­
planktonmenge sozusagen minimal war (1800 Individuen in 10 Liter), an der Sam­
melstelle 2 (Mitte) ein starker Anstieg mit anniihernd 60 OOO Ind.f lO Liter bestand 
und an der Sammelstelle 3 die Individuenzahl reichlich über 60 OOO Ind.f lO Liter 
betrug. Dies ist vielleicht dem Umstand zu-zusprechen, dass wiihrend des Sammelns 
ein sehr starker Westwind blies, der das Wasser aufpeitschte und die Exemplare des 
ZoopJanktons von der ersten Sammelstelle zur dritten schwemmte (Abb. 2 B). 
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Abb. 2. Quantitative Ver teiiung des Zooplanktons an den einzelnen Sammelstellen (A: durch­
schnittliche Verteiiung; B: Zustand im August 1972). 

Im Zooplankton dominieren sowohl hinsichtlich der Arten- als auch der 
Individuenzahl im grössten Teil des Jahres die Rotatorienarten, meistens bilden sie 
60-70% des Zooplanktons. Die Entomostraca-Arten sind gewöhnJich in mittlerer 
Individuenzahl vertreten; manchmal - vorwiegend in den. Frühjahrs-und Herbst­
monaten - übertrifft ihre Gesamtindividuenzahl jene der Rotatorien. In den meis­
ten Fiillen verursacht die höhere Individuenzahl einiger weni ger Arten eine Massen­
vermehrung. Besonders die zeitweilige enorme Vermehrung der Bosmina longirostris 

134 



der Daphnia longisp.ina und der Megacyclops viridis ist bedeutend. In der erwiihnten 
Zeit erscheinen sie oft mit einer Individuenzahl von 18-20000/10 Liter. Neben 
diesen Arten ist die fast stiindige Anwesenheit und das zeitweilig massenhafte Er­
scheinen der Copepodenlarven bedeutsam. Fallweise kann ihre Zahl bis zu 20 OOO In­
dividuen/lO Liter erreichen. Die vollentwickelten, geschlechtsreifen Formen der 
Copepoden sind weitaus seltener; die einzelnen Arten kom men in wei t kleineren 
Individuenzahlen yor .als die Larvenformen. Dies deutet darauf hin, dass den Larven­
formen eine wesentliche Rolle in der Erniihrungskette zukommt: im Laufe ihrer 
Entwicklung werden sie grösstenteils von Rau btieren verzeht (wahrscheinlich haup­
siichlich von den Fischen). 
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Abb. 3. a, b, c. Quantitative und qualitative Yeriinderung der Zooplanktonzusammensetzung in 
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Die Testaceenarten macben in der Regel nur einen kleinen Prozentsatz des 
Zooplanktons (5-10%) aus, und aucb ibre Individuenzahl ist gering. 

Im Laufe des Jahres erfabrt die qualitative, insbesondere aber die quantitative 
Zusammensetzung des Zooplanktons des Altwassers eine wesentliche Veranderung 
(Abb. 3a, b, c und Abb. 4). Für die Wintermonate ist die kleine Arten- und die 
geringe Individuenzahl charakteristiscb. Die durscbnittlicbe Gesamtindividuenzabl 
bewegt sich um 8000;;-10 OOO Ind.flO Liter. In den Frübjabrsmonaten kommt es zu 
einem erheblichen Anstieg der Arten- und aucb der Individuenzahl, die Gesamtindi­
viduenzahl erreicht zu dieser Jahreszeit gewöhnlich ihren Höchstwert, oft 75 OOO-
78 OOO Ind.flO Liter. In der Erhöhung der Gesamtindividuenzabl spielt ausser der 
Zunahme der Individuenz:ahl der Rotatorienarten auch der enorme Anstieg der 
Entomostraten Arten und ibrer Individuenzablen eine wesentliche Rolle. In den 
Sommermonaten gehen die Arten- und Individuenzablen - besonders wegen der 
kleineren Arten- und Individuenzahl der Entomostraca - erheblich zurück. In den 
Herbstmonaten - vom September an - ist wiederum ein gewisser Anstieg des 
Gesamtindividuenzabl zu beobacbten und es bildet sich ein zweites Maximum 
heraus, das abe r im allgemeinen niedrigere Werte aufweist als das Frübjabrsmaximum. 

Die Gestaltung der Gesamtindividuenböchstwerte wird von den langeren Hoch­
wassern stark beeinfiusst. Die einige Tage dauernden kleineren Überschwemmungen 
bringen keine wesentliche Veranderung in der Gestaltung der Maxima zustande. 
Nach dem Abfiuss der Hocbwassermassen ist die ursprünglicbe Gesamtindividuen­
zabl des Zooplanktons biilJlen relativ kurzer Zeit wiederbergestellt. Halt das Hoch­
wasser langere Zeit an - wie z.B. 1974 zweimal und dann 1975 (Abb. 4) -, so geht 
die Gesamtmenge des Zooplanktons bedeutend zurück, und die sonst üblicben Maxi­
ma erscheinen wesentlich sp ater. 
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Eine betrachtliche Veranderung erfiihrt im Laufe des Jahres auch die sapro­
boliogische Qualitat des Altwassers bei Körtvélyes (Abb. 5). (Bei der Errechnung 
des saprobiologischen Indexes bediente ich mich der Pantle"Buck'schen Methode.) 
In den Winter-, Frühjahrs-und den letzten Herbstmonaten ist die Beschaffenheit 
des Wassers gewöhnlich beta"mesosaprob (der saprobiologische Index wechselt 
zwischen 1,85 und 2,30). Es dominieren vornehmlich die oligo-beta-und beta-meso­
saproben Zooplanktonarten (Abb. 6 A). Vom Monat Mai an ist eine allmahliche 
Verschlechterung der Wasserqualitat festzustellen, die ihr Maximum meistens im 
August erreicht. In dieser Phase nimmt die Zahl der oligo-beta-mesosaproben Arten 
und ihre Individuenzahl stark ab, an ihrer Stelle erscheinen die beta-alpha-meso­
saproben Arten, oft aber sind auch die Vertreter der polysaproben Arten anzutreffen 
(Abb. 6 B). 

Sonstige Arten 

( 2(5% 

8 

Abb. 6. Allgemeine prozentuelle Verteiiung der Arten nach ihrem saprobiologischen Indikator­
wert. A: im April , B: im August. 
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Tabelle. Die durchschnittlichen monatlichen Haujigkeitswerte der Arten des Zooplanktons des 
Altwassers bei Körtvélyes: l. Sehr selten (J- 2 mal, J- lOO Ind.I lO Liter) , 2. Selten ( 2- 3 mal, 
J- 200 Ind./lO Liter), 3. Haufig (2- 3 mal, 150-400 Ind.I lO Liter) , 4. Sehr Haufig (3- 4 mal, 

300- 500 Ind.IlO L iter) , 5. Massenhafl (4- 5 mal, gewöhn/ich über 500 Ind. I 10 Liter). 

Rhizopoda Monate: I. IL lll. IV. V. VI. VU. vm. IX. X. Xl. Xl[ . 

A rcella cos/ata EHRBG. 2 
Arcella den/ata EHRBG. l 
Arcelfa discoides EHRBG. 2 4 5 5 5 4 2 
Arcella gibbosa PENARD 1 1 
Arcella hemisphaeri ca PERTY i i 3 2 3 i 
Arcella vu/garis EHRBG. l i 2 3 2 4 S 2 i 3 1 
Centropyxis aculea/a STEIN 3 3 2 4 4 5 4 5 3 2 1 
Centropyxis constricta D EFL. 1 i 1 2 
Cyphoderia laevis Penard 3 
Cyphoderia margaritacea EHRBG. 4 
Diffiugia acuminata EHRBG. 2 2 
Diffiugia amphora LEIDY i 3 2 2 4 
Diffiugia corona W ALLI CH i 
Diffiugia globu/osa DUJ. l 3 
Difflugia gramen PENARD 2 3 2 l 4 4 3 4 4 3 3 
Diffiugia lanceo/a/a PENARD 1 i 2 4 5 5 l 2 2 5 5 
Diffiugia lobostoma LEIDY 1 2 2 2 l 3 
Diffiugia mammillaris P ENARD 1 
Diffiugia pyriformis PERTY 1 2 
Euglypha a/veolata LEIDY 3 2 2 
Euglypha brachiata LEIDY 1 2 
Eug/ypha dUata EHRBG. i 5 1 
Nebela collaris LEIDY 1 
Trinema enchelys EHRBG. 1 
Trinema lineare PENARD 2 2 2 

Rotatoria 

Anureopsis fissa GOSSE 3 i 
. Asp/anchna priodonta GOSSE 1 2 1 3 1 3 2 2 i 
Brachionus angularis GOSSE 3 2 I 3 3 4 5 5 1 4 2 
Brachionus angularis v. bidens PLATE 1 2 2 1 
Brachionus calyciflorus PALLAS 2 l 3 4 3 5 I 
Brachionus calyciflorus v. doreas WIERZ. i 2 I 
Brachionus falcatus ZA CH. 3 3 3 
Brachionus quadridentatus HERMANN 2 i 
Brachionus urceolaris MÜLLER 2 l i 2 1 3 2 
Colurella colurus EHRBG. i 2 l 2 3 2 1 2 
Colurella uncinata EHRBG. i 2 
Euchlanis dilatata EHRBG. I 2 1 2 
Filinia longiseta EHRBG. 3 4 3 
Filinia terminalis PLATE i l 
Keratell a cochlearis GOSSE 2 l 3 4 5 3 2 4 2 2 
Keratella quadrata MÜLLER l 2 2 5 5 4 2 1 3 i 
Keratella val ga El·lRBG. i 1 i 
Lecane bulla GOSSE 2 3 
Lecane curvicornis MURRAY 2 
Lecane hamata STOKES 
Lecane luna MÜLLER 2 3 5 5 4 1 2 3 
Lecane quadridentata EHRBG. i 3 
Lecane lenuiseta HARRING 
Lecane ungulata GOSSE 1 
Lepadella ovali s MÜLLER l 2 3 i 
Lepadella patelIa MÜLLER 1 2 1 2 1 2 3 
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Monate: I. II. III. IV. V. Vr. VII. VIII. IX. X. XI. XII. 

My ti/ina compressa GOSSE 
Mytilina mucronata MÜLLER 
Mytilina ven/raUs EHRBG. 
Notholca aClllninata EHRBG. 2 1 2 
Pedalia mira HUDSON 1 3 1 
Philodina roseola EHRBG. 2 1 2 3 1 2 
Philodina citr ina EHRBG. 2 1 3 4 2 
Platyas quadricornis EHRBG. 1 2 
Polyartlu·a dolychoptera IDELSON 2 4 3 5 3 1 
Polyarthra euryptera WJERZ. 1 2 3 1 3 
Rotaria neptunia EHRBG. 2 3 3 4 5 5 3 2 
Schizocera diversicornis DADAY 2 3 2 5 2 1 
Testudinella mucronata GOSSE 1 
Testudinella patina HERMANN 2 
Tetramastix opoliensis ZACH. 1 
Trichocerca birostris MINK. 
Trichocerca bicristata GOSSE 
Trichocerca rattus MÜLLER 
Tricf10cerca tenuior GOSSE 

Cladocera 

Alona rectangula SARS 2 1 1 
Bosmina longirostris �M�p�L�L�E�R� 2 3 4 5 3 4 3 2 2 
Ceriodaphnia quadrangula MÜLLER 1 2 1 
Chydorus sphaericus �M�p�L�L�E�R� 2 4 5 5 3 2 1 
Daphnia longispina MÜLLER 1 1 5 5 3 2 
Daphnia magna STRAUS 2 3 1 1 2 1 
Diaphanosoma brachyurum LIEVIN 2 1 
Graptoleberis testudinaria FISCHER 1 
Moina rectirostris LEYDIG 2 3 1 2 1 
Peracantha truncata MÜLLER 2 1 
Pleuroxus laevis SARS 2 
Scapholeberis mucronata �M�p�L�L�E�R� 3 1 
Sida cristallina �M�p�L�L�E�R� 2 3 
Simocephalus vetulus MÜLLER 

Copepoda 

Acanthocyclops vernalis FISCHER 1 2 4 2 
Eucyclops serrulatus FISCHER 2 4 1 2 
Eudiaptomus gracilis SARS 1 3 4 2 
Macrocyclops albidus JURINE 2 
Megacyclops viridis JURINE 1 3 5 1 1 2 
Metacyclops gracilis LILLJEBORG 2 2 
Thermocyclops oithonoides SARS 1 
Nauplius LARVEN 2 4 5 5 5 4 4 5 5 3 2 

Ostracoda 

Cyclocypris ovum JURINE 2 3 
Cypricercus fuscatus SARS 2 
Cypris pubera �M�p�L�L�E�R� 2 

Nematoda spp. 2 3 3 
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A Körtvélyesi Holt-Tisza zooplanktonjának kvalitatív és 
kvantitatív szezonális változásai az 1971- 76-os években 

D. GÁL 

József Attila Tudományegyetem, Állattani Tanszék, Szeged, Magyarország 

Kivonat 

Hat éven át végzett havonkénti vizsgálatok alapján a Körtvélyesi Holt-Tisza zooplanktonjá­
nak mennyiségi és �m�i�n�Q�s�é�g�i� változásainak �f�Q�b�b� �j�e�l�l�e�m�z�Q�i� a �k�ö�v�e�t�k�e�z�Q�k�.� 

A zooplanktonban a legtöbb alkalommal a Rotatoria fajok dominálnak, mind faj -, mind 
egyedszámban (gyakran a zooplankton 60-70%-át alkotják). 

A zooplankton összegyedszám változásában évente általában 2 maximum jelentkezik: 
májusban egy nagyobb és szeptemberben egy kisebb. 

Az összegyedszám télen a legalacsonyabb, kb. 8000 ind/ lO liter, a maximumok idején 
66- 75 OOO ind/ lO liter. 

Az árvizek a maximumok kialakulását nagymértékben befolyásolják, �k�é�s�Q�b�b�i� �i�d�Q�p�o�n�t�r�a� 
tolják, vagy hosszantartó árvíz esetén a maximum el is marad. 

Az év folyamán a víz szaprobiológiai �m�i�n�Q�s�é�g�e� is lényegesen változik. A téli hónapokban 
májusig az oligo-szaprob és béta-mezoszaprob fajok dominálnak (o- b: 43,5 %, b : 38,9 %), a béta-, 
alfa-mezoszaprob fajok csak kis százalékban vannak jelen (13,9 %). A nyári hónapokban foko­
zatosan romlik a víz �m�i�n�Q�s�é�g�e�,� megnövekszik a béta-, alfa-mezoszaprob vizekre �j�e�l�l�e�m�z�Q�b�b� 
fajok száma és egyedszáma. Legrosszabb a holt ág vizének �m�i�n�Q�s�é�g�e� augusztusban, amikor az 
oligo-, béta-mezoszaprob fajok összegyedszáma �j�e�l�e�n�t�Q�s�e�n� csökken (32,7 %), s helyettük a béta-, 
alfa-mezoszaprob fajok jelennek meg nagyobb egyedszámban (37,8 %). 
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Kvalitativne i kvantitativne sezonske promene zooplanktona 
mrtvaje reke Tise Körtvélyes u periodu 1971- 1976. godine 

GÁL D. 

JATE, Katedra za zoologiju, Szeged, Hungaria 

Abstrakt 

Na osnovu mesecnih ispitivanja kvantitativnih i kvalitativnih promena zooplanktona mrtvaje 
reke Tise Körtvélyes utvrdjeno je: 

U zooplanktonu najcesée dominiraju Rotatoria, kako u odnosu na broj vrsta, tako i u 
pogledu broja jedinki (cesto sacinj avaju 60- 10% zooplanktona); 

- U godisnjoj dinamici pro mene kolicine zooplanktoma javljaju se dva maksimuma: veéi 
u maju, manji u septembru; 
Ukupan broj jedinki je zimi najmanji, cc 8000 inddiv/ lit, dok za vreme maksimuma iznosi 
66- 75 OOO ind/ l.; 

- Poplave u znatnoj meri uticu na razvoj maksimuma, vremenskim pomeranjem ili cak 
izostajanjem u slucaju dugotrajnih poplava. 

I saprobiolosko svojstvo vode se znatno menja u toku godine. U toku zimskih meseci do 
maj a dominiraju oligo-, beta-mezosapro vrste (o- b : 43,5%, b: 38,9%), dok su beta-, alfa mezo­
saprobne vrste prisutne u malom procentu, 13,9 %. U toku letnjih meseci postepeno dolazi do 
opadanja kvaliteta vode. Pojavljuje se veéi broj vrsta sa poveéanim brojem jedinki karakteristicne 
za beta-, alfa-mezosaprobne vode. Najlosiji kvalitet vo de u mrtvaji se javlja u avgustu, kada se 
znatno smanjuje ukupan broj oligo-, beta-mezosaprobnih vrsta (32,1%), i mesto njih se javJjaju 
beta-, alfa-mezosaprobne vrste sa poveéanim brojem jedinki (37,8 %). 

CE30HHhIE KOJIJII1QECTBEHHhIE 11 KA QECTBEHHhIE 
113MEHEHI1R B 300IIJIAHKTOHAX B KEPTBElllliEBCKOll 

CTAPI1QE PEKI1 TI1ChI B 19711(1976 rO.l1:AX 

):(. raJI 

Ka<!Je.llpa 300JIOnm yHI1BepCJ.lTeTa 11M. ATTI1JIbl J/roJKe<!Ja, Cere,l( BHP 

Pe310Me 

EJKeMeCli'iHble HCCJIe.llOBaHl1li 300llnaHKTOHa KepTBeHemCKoH CTapl1l.(bI peKH TI1Cbl B Te'ieHHI1: 
IlleCTI1: neT .llami cne.llyJOml1e pe3ynbTaTbJ. 

B 300llJIaHKTOHe B 60JJbWHHCTBe cny'iaeB .llOMI1Hl1pyJOT BI1.llbI Rotatoria (.llOBOnbHo 'iaCTO 
06pa3YJOT 60- 70 %). 

B 06meM KOJrn'ieCTBe, 300nnaHKTOHe eJKerO.llHO llOKa3blBaeT 2 MaKcl1MyMa: B Mae O.llHH 60Jlb­
UIOM, a B ceHTli6pe - O,l(HR MeHbIllRH. CaMblH HH3KHH COCTaB 311MOH - 8000 e,l(HHRI.\ (B 10 nl1TpaX 
BO.ll bT), a MaKCIiMaJJbHOe COCTOliHHe - 66-75 OOO e.llHHHI.\ (B 10 mnpax BO,l(bT). 

HaBOiJ:Hemlll B 3Ha'iRTeJlbHOií Mepe BJIHlIKlT Ha 06paJoBaHHe MaKcHMyMoB, nepecTaBn.llli HX 
Ra 60nee ll03,l(Hee BpeMJJ, a B cJüí'iae ,l(JlHTeJlbHblX HaBO.llHeHI1H: .llaJKe Ha 3a.llepJKKy. 

Ha npOTHJKeHHH O,l(HOrO rO,l(a, canp06HOJTOrH'ieCKOe Ka'ieCTBO BO,l(bI CYIlieCTBeHHO MeHlieTCJJ. 
3HMOH - .ll0 Mali ,l(OMHHRpyJOT oJll1:roCanp06Hble H 6eTa-Me30canp06Hble BH.ll bI (o - 6: 43,5; 
(o - 6: 43,5; 6: 38,9 %), a 6eTa-aJIb<!Ja Me30canp06Hble BH.llbI npHcyTcTByJOT TonbKo B ManoM KOJI.H­
'ieCTBe (13,9%). JIeToM rrOCTerreHHO nOpTRTCJJ Ka'ieCTBO BO,l(bl - yBeJIH'iRBaeTCJJ KOJlH'ieCTBO 6eTa 
H aJJb<!Ja Me30carrp06HbIX BH.llOB (32,7 %), a Ha HX MeCTax B 60JTbIllOM KOJlU'lecTBe nOllBJIliKlTCJJ 
BH.llbl 6eTa II aJTb<!Ja Me30canp06Hble (37,8 %). 
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Abstract 

Survey of Cerambycid beetJes developing on willow (Salix alba) was take n in the flood 
plain of Körtvélyes between 1974 and 1980. Determination of the species using S. alba as host 
plant was taken by rearing. Some species developing for more tha n one year were identified as 
larvae. In the case of monophagous species and pests, data collected from food plan ts were suffi­
cient. 25 Cerambycidae developing on S. alba were found at Körtvélyes. The majority (84 %) 
of the species developed in fallen branches and twigs. Though xylophagous cerambycids were 
safe of inundation in their critical larval and pupal stages this protection was not absolute. Es­
pecially the species developing in brush-wood for more than one year and the flightless Ceramby­
cidae were often killed by floods (8 and 4%, respectively). S alba plant chemicals can prevent 
the development of certain species. In consequence, a large, homogenous stand would protect 
planted forests as weIl. 

Introduction 

When founding population, a coleopteran (in our case a cerambycid beetIe) 
in agiven territory depends on several interacting factors. 

For monophagous species (or nearJy monophagous one) the most important 
factor is the presence of its host plant. 

Salix communities were dominant in Csongrád county along the river Tisza 
- so in Körtvélyes as weIl - until the river's regulation. The only larger forests in 
our country - mentioned by M. BÉL (1732b) - were the wilJows ofthe Tisza flo od 
plain. Areas near to the sea level, covered by water, supported larde reedbeds. 
According to his descriptions, in the neighbouring Csanád county the oak forests 
dominated though they were considered as planted (BÉL 1732a). 

In the abovementioned years the valJey of the river Maros waS mostly covered 
by forests up to the foothilJs ofCarpathians. This is proved by the 1. military mapping 
survey taken under the reign of King JOSEPH II (1783-84), and by ZAKARIAS JOHANN 
Sax's map of 1787. 

These maps showed wetlands with a very limited number of trees along the 
Tisza south of the mouth of the river �K�Q�r�ö�s�.� The sam e is characteristic for the hydro­
logical- and forestry conditions along the middIe and lower course of the Tisza, 
according to UHERKOVICH'S division (1971). In spite of the modifyinf effect to the 
regulation, the difference between the two territories stilJ exist. While Salicetum albae­
fragilis and Salicetum triandrae communities, together with their different facieses 
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and non-natural consociations, are dominant along the Tisza flood plain in Csongrád 
county (TIMÁR 1953, BODROGKÖZY 1966). The same is characteristic for the gallery 
woods along the Maros up to the 35. river kilometer only. 

This homogenous forest stand caused that the question of food plants was worth 
serious consideration also for oligophagous and polyphagous species. Almost alI 
the entomologists working in Szeged were interested in the modifying effect of the 
floods originating from two factors: the immigration and the selective factors. In the 
following only the data of xylophagous components of the entomofauna are to be 
mentioned. 

1. Immigration 

(a) species gain by floods 
According to Csiki (1906) "a great many species living in the mountains are carried 
by the floods of rivers Tisza and Maros". STILLER (1926, 1939) also state d that many 
coleopterans 'were carried by the floods to our country adding that "these passively 
imported strangers" could not establish themselves (STILLER 1939). 

The possibility of drifting is supported by �E�R�D�P�S� (1935) in the case of the river 
Maros. He hypothesized that the river Tisza had no fundamental importance in this 
respect, its waterflow being slow and having a long path trhough the lowland where 
its deposit could be layed. He considered beetles developing in wood to be relatively 
protected from floods. 

As a summary, we can state that each year a great number of coleopterans are 
drifted by rivers (especially by the Maros) to our county. This can be considered 'as a 
special way of immigration. Neither �E�R�D�P�S� (1935) nor I have found xylophagous 
cerambycid beetlesin the flood deposits. This is logical for the species able to fly . 
Fluctuating numbers of Dorcadion species were found during the spring floods. 

A better possibility of passive immigration can be provided by rafts or floating 
timbers. Probably this was the way by which Tetropium castaneum (L.) reached the 
mouth of Maros (V ÁNKY-VELLAY 1894), though it could not establish itself. 
Considering the flood plain conditions, ev en the establishment of some fiightless 
xylophagous cerambycids drifted ashore should be impossible. 

(b) species gain by other means 
In the valley of the Maros even the possibility of being drifted by water is not a 
necessary condition. 

!ts flood plain has a special microcIimate (ANDÓ 1969). Some xylophagous 
species can reach the county via the gallery wood habitat islands. The· "green stripe" 
from the Transsylvanian forests to the valley of Tisza would help them. This way 
specimens of oligophagous and polyphagous species inhibitants of smalI branches, 
twigs and sticks would immigrate. 

At Körtvélyes the �K�Q�r�ö�s� river can increase the numbers transported this way 
but, unfortunately, there are no data available. Settlements along the rivers may act 
as importing centres. Many cerambycid beetles are imported by firewood and orchards 
and vineyards provide also possibility for population foundation. For example, 
BODNÁR (1939) mentioned that Phytomatodes fasciatus (VILL .) was abundant near 
the Tisza at �H�ó�d�m�e�z�Q�v�á�s�á�r�h�e�l�y� and the neighbouring orchards. 

2. Selection 

Though xylophagous longhorned beetles are protected from floods in their critical 
larval and pupal stages, this protection is not complete. The problem will be discussed 
under the ResuIts section. The food specialization is of importance at the populatio n 
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level (GILJAROV 1954). The plant chemicals in general, will prevent the development 
in many phytophagous insect species (JERMY 1972) so it can be stated that the S. alba 
plant chemicals play a selective role. In consequence, a large amd homogenous stand 
of S. alba would protect the neigbouring forests, too. 

Material and Method 

As a consequence of the bionomics of most Ceramybcidae, the main sampling methods in 
the faunal inventories is the hand pick ing. In xylophagous species the examination of trunks 
and heaps is the most useful collecting method (MEDVEGY 1979). 

Especially in brush-wood heaps stored for the purposes of Flood Preventing Service develop 
many, otherwise rare longhorned beetles. In 1934 Stiller collected a new species Molorchus sali­
cicola, probably from these heaps. Describing the bionomics of the species he mentioned (STILLER 
1935) that brush-wood haeps were favourite collecting sites. He was the first to mention Ceramby­
cidae developing on S. alba at the surroundings of Szeged and these were: Megopis scabricornis 
(Scop), Strangalia quadrijasciata (L.) (STILLER 1926), Molorchus salicicola (STILLER) (STILLER 
1934, 1935, 1939), Rhopalus macropus (GERM.), Ch ly tus arietis (L.) (STILLER 1935). 

The final proof concerning the food plants can, with rare exceptions, be obtained by rearing. 
I carried out rearings in the traditional way. 

Under natural circumstances many xylophagous species can be collected only on flowers. 
Quadrat sampling is useless because of their preference towards certain plan t species and sweep 
netting results are fluctuating both quantitatively and qualitatively. So ali the flowering plants 
must be examined. This way some species not strictly flower-visiting could also be colIected. 
Among these, I have found Obrium cantharinum (L.) (6 specimens), Rhopalopus clavipes (FABR.) 
(3 specimens), R . macropus (GERM.) (2 specimens) and Exocentrus punctipennis (MULS.) (8 spe­
cimens) on different flowers. Aromia moschata is also often found on flowers but rather as "rest­
ing" there than as real flower-visiting species. An interesting phenomenon was observed in Phy­
matodes pllncticollis (MULS.) and Obrillm cantharinum. In cloudy weathers with high air pressure 
the adults prefer to stay and copulate on different green plants covering the lower parts of the 
brushwood heaps stored outdoors. In 1975, three brush-wood heaps infected wi th Oberea ocu­
lata (L.) were found in New-Szeged. Two smalI saplings of white poplar grew 5- 6 meters from 
the central heap where I collected almost alI the freshly developed, flying adults. The same pre­
ference towards the green cover is characteristic for A. moschata. Under laboratory circum­
stances, in choice experiments the same results were obtained. 

SampJing of the study site was carried out between 1974 and 1980. 

Results 

The present paper deals wi th the data of Cerambycidae developing on S. alba 
reared from samples takell! in Körtvélyes or collected there. I compared these data 
with two other samplings to find whether the abovementioned mechanisms of spe­
cies range expansion were real ones or not. Data from the Vetyehát fiood plain con­
tained beetles collected on willow only while those from the forest belt near the dike 
around Szeged contained material collected on other tree species because the willow 
did not occur in the belt (Table 1). 

When attepmting to find the host paint species, rearing should be the final proof. 
In some species which develop for more tha n one year, rearing is too dificult. 

Here the didentification was performed in their lat'val stage. For monophagous (or 
nearly monophagous) species and some pest species rearing was not always necessary. 
I have found 6 such species in the Körtvélyes samples and considered them as deve­
loping on S. alba though no proof from rearings was obtained (Table 2): 

When considering the importance of cerambycid beetles as forest pests, the exact 
position where tehir development takes place must be identified. This "niche" does 
not always coincide wi th those obtained in other host plants because of the inhibitory 
effect of the plant chemicals in S. alba (Table 3). 
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Table 1. The abundallce classes for Cerambycidae developing on the willow 
S. alba at Körtvélyes and at two control sites 

+++ common + + fairly abundant + rare - lacking 

Vetyehát forest belt at 
Species Körtvélyes flood plain the dike round 

of the Maros Szeged 

Megopis scabricornis ++ ++ +++ 
(SCOPOLI 1763) 

Leptura /ivida +++ +++ +++ 
(FABRICIUS 1776) 
ssp. pecta (K. J. DAN.) 

Strangalia qlladrifasciata ++ ++ +++ 
(LINNÉ 1758) 

Gracilia minuta + + + 
(FABRICIUS 1780) 

Obrillm cantharinllm ++ +++ + 
(LINNÉ 1767) 

Nathrius brevipennis + + + 
(MULSANT 1839) 

Stenopterus flavicornis +++ +++ +++ 
(KüsTER 1846) 

Molorchus salicicola +++ +++ + 
(STILLER 1934) 

Aromia moschata + ++ +++ +++ 
(LíNNÉ 1758) 

Rhopaloplls clavi pes +++ +++ + 
(FABRICIUS 1775) 

Rhopalopus macropus +++ + + + +++ 
(GERMAR 1824) 

Phymatodes testaceus +++ +++ +++ 
(LINNÉ 1758) 

Phytamodes pllncticollis ++ +++ 
(MULSANT 1862) 

Phymatodes fasciatus + + + 
(VILLERS 1789) 

Xylotrechus rusticus +++ +++ +++ 
(LINNÉ 1758) 

Chlytlls arietis +++ +++ ++ 
(LINNÉ 1758) 

Chlorophorlls varius +++ +++ +++ 
(O. F. MÜLLER 1766) 

Chlorophorus sarto r +++ +++ +++ 
(FABRICIUS 1781) 

Lamia textor + + + 
(LINNÉ 1758) 

LiopII s nebuloslIs --/ + + + ++ 
(LINNÉ 1758) 

Exocentrus pllnctipennis +++ +++ +++ 
(MULSANT 1856) 

Mesosa nebulosa + + + 
(FABRICIUS 1781) 

Anaesthetis testacea ++ +++ + 
(FABRICIUS 1781) 

Oberea oculata ++ +++ + 
(LINNÉ 1758) 

Tetrops praeusta + + + ++ + ++ 
(LINNÉ 1758) 
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Table 2. Rearing and sampling data for the cerambycid �~�p�e�c�i�e�s� foulld af Körtvélyes 

? not know n ! new data 

ldentified 
Coll ected 

Attracted to Species Reared 
as larva 

from host 
f10wers plant 

Megopis scabricornis -I- -I-
(SCOPOLl 1763) 

Lepfura li vida -I- ! -I-
(FABRICIUS 1776) 
ssp. pecta (K. J. DAN.) 

Sfrangalia quadrifasciata -I- -I-
(LINNÉ 1758) 

Gracilia n1inufa -I- ? 
(FABRICIUS 1780) 

Obrium cantharinum -I- -I-
(LINNÉ 1767) 

Nat/u'ius brevipennis -I- ? 
(MULSANT 1839) 

Stenopterus flavicornis -I- ! -I-
(KÜSTER 1846) 

Molorchus salicicola -I- -I- -! 
(STlLLER 1934) 

Aromia moschata -I-
(LINNÉ 1758) 

Rhopalopus clavi pes -I- -I-
(FABRICIUS 1775) 

Rhopalopus macropus -I- ! -I-
(GERMAR 1824) 

Phymatodes testaceus -I- -I- -I-
(LINNÉ 1758) 

Phymatodes puncticollis -I- ! -I- ! -! 
(MULSANT 1862) 

Phymatodes fasciatus -I- ! -I- ? 
(VILLERS 1789) 

Xylotrechus rusticus -I- -I- -I-
(LINNÉ 1758) 

Chlytus arietis -I- -I- -I-
(LINNÉ 1758) 

Chlorophorus varius -I- ! -I-
(O. F. MÜLLER 1766) 

Chlorophorus sartor -I- ! + 
(FABRICIUS 1781) 

Lamia textor + 
(LINNÉ 1758) 

Liopus nebulosus -I- ! -I-
(LINNÉ 1758) 

Exocentrus punctipennis -I- ! -I-
(MULSANT 1856) 

Mesosa nebulosa -I- -I- ? 
(FABRICIUS 1781) 

Anaesthetis testacea -I- -I-
(FABRICIUS 1781) 

Oberea oculata -I-
(LINNÉ 1758) 

Tetrops praeusta -I- ! -I-
(LINNÉ 1758) 
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Table 3. Wifhin-tree sifes for cerambycid species in wilfow 

+ + trunk (diameter exceeds 10 cm) 
? not known 

+ branch (diameter less than 10 cm) 
! new data 

In brush- In brush-
wood heaps wood and 

Species ln decaying In living and trunks trunks with 
stored otu- bark, otu-

Megopis scabricornis 
(SCOPOLl 1763) 

Leptura /ivida 
(FABRICiUS 1776) 
ssp. pecta (K. J. DAN. 

Strangalia quadrifasciata 
(LINNÉ 1758) 

Gracilia minula 
(FABRICiUS 1780) 

Obrium cantharinum 
(LINNÉ 1767) 

Nathrius brevipennis 
(MULSANT 1839) 

Stenopterus /favicornis 
(KÜSTER 1846) 

Molorchus salicicola 
(STlLLER 1934) 

Aromia moschata 
(LINNÉ 1758) 

Rhopalopus clavipes 
(FABRICiUS 1775) 

Rhopalopus macropus 
(GERMAR 1824) 

Phymatodes testaceus 
(LINNÉ 1758) 

PhYfl1atodes puncticollis 
(MULSANT 1862) 

Phymatodes fasciatus 
(VILLERS 1789) 

Xylotrechus rusticus 
(LINNÉ 1758) 

Ch ly tus arietis 
(LINNÉ 1758) 

Chlorophorus varius 
(O. F. MÜLLER 1766) 

Chlorophorus sartor 
(FABRICiUS 1781) 

Lamia textor 
(LINNÉ 1758) 

Liopus nebulosus 
(LINNÉ 1758) 

Exocentrus punctipennis 
(MULSANT 1856) 

Mesosa nebulosa 
(FABRICiUS 1781) 

Anaesthetis testacea 
(FABRICiUS 1781) 

Oberea oculata 
(LINNÉ 1758) 

Tetrops praeusta 
(LINNÉ 1758) 

wood tree parts 

++ 

++ 

++ 

+ 

+ 

doors for doors for 
less than more than 
2 years 2 years 

+ ! 

? 

+ + 

'? 

+ ! 

+ !' 

+ 

+ 

+ + ! 

+ ! 

+ ! 

++ 

+ 

+ ! 

+ ! 

+ + 
+ 

+ 

+ + 

+ 



Table 4. The appearance of adU/I S ill cerambycid species found at Körtvé/yes 

Species V. J. V. 15. Vr. I. V I. J 5. VI[. J. VIT. 15. VilI. 1. VIII. J 5. IX. 1. 

Megopis scabricornis 
(ScoPou 1763) 

Leptura /ivida 
(FABRICIUS 1776) 
ssp. pecta (K. & J. DAN.) 

-------------------------------------------------.-----
Strangalia quadrifasciata 

(LINNÉ 1758) 

Craci/ia minuta 
(F ABRTCIUS 1780) 

Obriul11 cantharinum 
(LI NNÉ 1767) 

Nathrius brevipennis 
(MULSANT J 839) 

Stenopterus /favicornis 
(KÜSTER 1846) 

Molorchus sali cico/a 
(STlLLER J 934) 

Aromia moschata 
(LINNÉ 1758) 

Rhopa/opus c/avipes 
(FABRIClUS l775) 

Rhopa/opus macropus 
(G ERMAR 1824) 

PhYl11atodes test ace us 
(LINNÉ 1758) 

Phytamodes puncticol/is 
( MU LSANT 1862) 

PhYl11atodes fasciatus 
(VILLERS J 789) 

Xylotrechus rustices 
(LI NNÉ 1758) 

Chlytus arietis 
(L INNÉ 1758) 

Chlorophorus varitl s 
(O. F. M ÜLLER 1766) 

Chlorophorus sartor 
(FABR1ClUS 1781) 

Lamia textor 
(LINNÉ 1758) 

? 
X 

? 
X 

? 
X 

---_._------

L iopus nebulosus _____ �~�=�=�~�~�~�~�~�~�~�~�~�~ �=�=�=�=�=�=�=�=�=�=�=� (LINNÉ 1758) _ 
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Species 

Exoeenfrus punetipennis 
(MULSANT 1856) 

Mesosa nebulosa 
(FABRICIUS 178\) 

Anaesthetis tesfaeea 
(FABRICIUS 178 \) 

Oberecl oeulata 
(LINNÉ \758) 

Tetrops praeusta 
(LINNÉ 1758) 

V. 1. V. 15. VI. 1. VI. 15. VU. 1. ViI. IS. VIII. 1. vm. \5 . IX. 1. 

? ------ x -------------------

I was able to contruct a model of swarming based on the data of the period 1974-
1980. Swarming time of species developing in brush-woods and which were not att rac­
ted to flowers was studied observing brush-wood heaps, the only place of their mass 
appearance. After being exposed to outdoor conditions, the water content of the 
brush-woods depends on precipitation. The other key factor in development is the 
effective heat sum (BÁLINT 1957, �G�Y�P�R�F�I� 1957) which also depends on the weather. 
So the actual patterns might be different from the average figure obtained (Table 4). 

Data from the literature (PLAV1LTSCHIKOV 1936, 1940, ] 958, HEYROVSKY ] 955, 
DEMELT 1966, KAszAB 1971) point to the possibility that some other cerambycid 
species collected at Körtvélyes develop also on S. alba. These species are: Cerambyx 
scopolii (FÜESSL.), Palgiol1otus arcutatus (L.), Saperda carcharias (L.) and S. popuI­
nea (L.). 

Leptura li uida (FABR.) ssp. pecta (K. and J. DAN.) and Chlorophorus uarius 
(O. F. MÜLL.) are elements of the foreststeppe fauna (GASKÓ 1979). 

Discussion 

Most cerambycid beetles species developing on S. alba use the brush-wood of 
the willow 16% of ali species (4 species) were reated from flood preventing brush­
wood heaps stored outdoors for notm more than 2 years; 2 species (8 %) were collected 
here, too, though I did not manage to rear them. 4 species (16%) were equally abun­
dant in fresh and older brush-wood heaps. II species (44%) were obtained from 
bush-wood older than two years still having its bark. The time period during which 
the rearing lasted was not included in the calculation of the brush-wood age. 

Lamia textor (L.), the only flightless cerambycid beetle species of Körtvélyes 
was very rare. A . moschata invaded living trunks. The Xylotrechus rusticus (L.) 
usually developed in freshly cut or stil! standing but decaying trunks of S. alba. 
Only a few cerambycid species (2 species) developed in dead trunks or decaying 
woods. Their numbers were also small. Their share in Hie community was l11uch 
less than in a usual forest in the southren lowland (i.e. �M�e�z�Q�h�e�g�y�e�s� or Ásotthalom). 

It is worth mentioning tha n in the case of species assemblages developing in 
trees of planted flood plain forests, the life form relations were similar. This was 
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interesting as these cerambycid species had no brush-wood habitats safe from floods 
as their relatives developing on S. alba. It should be mentioned, however, that the 
twigs in question were mostly safe from inundation. 

So it can be stated that especially the species developing for more than one year, 
the species living in trunks and the flightless species suffered most from the inunda­
tions. Their suffered semaphoronts could not stand inundation for long because the 
wood in which theY'pevelop had a greater permeability. 

The most sensitive were the non-diapauzing larval stages. It was also important 
that the young larvae of most species developing in the trunk and for more than one 
year, were usually found in the bar k or just under the bark. 

The spring flood coinciding with the swarming time or just precedil1g it restricted 
the egg-Iaying. Since 1970 there were no 2- 3 year periods during which development 
could take place undisturbed. Consequently, even species offlood plail1 were abul1dant 
only occasionally (after some years without inundation) and sporadically (near decay­
ing trunks with hihger stems). When trees were available otuside the dikes, f100d plain 
cerambycid populations often invaded them. The opposite was observed after the 
ftoods. I have found that Megopis scabricornis (ScoP.) was a polyphagous, Strangalia 
quadrif'asciata was an oligophagous species even on populatio n level. The effect of 
high water level could best be demonstrated by the population decrease of Saperda 
carc/wrias (L.), a species developing in living trees. 

Among the rarest species I should mentiol1 Molorchus salicicota (SnLLER) and 
Phymatodes pUl1cticolli s (MULS.). 

Fig. 1. Ma/arelius sa/icica/a (STlLLER) male. Fig. 2. Ma/arelius sa/ieiea/a (STlLLER) female. 
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M. salicicola has only been found in the Carpathian Basill. Localities and collec­
tors were: Újszeged, Szeged, Stiller; Bátorliget, KAszAB and SZÉKESSY (1 specimen). 
I have found the species at Makó, Vetyehát, Szeged-Tápé, Körtvélyes, Mártély, 
Bokros and Ásotthalom. There was a characteristic sexual dimorphism in the species 
(on Fig. 1 the male, Fig. 2 the female is shown). P. puncticollis had been a parenthe­
tical species before 1974. I found 4 samples collected in the Carpathians and the 
Carpathian Basin at the Zoological Collection of the Museum of Natural History, 
Budapest. Their data: Mehádia, colIected by PÁVEL ; Croatia, WACHSMANN ; Ludberg, 
Apfelbeck; Croatia, Streda. I collected the first greater series of this species in Vetye­
hát, 5 May 1974 and I have found it at Makó, Körtvélyes, Sasé r and Bokros. This 
ponto-mediterran species should expanding its range; I have found it in some places 
in great numbers. Otherwise V. STlLLER who surveyed brush-wood heaps, stored 
outdoors, so thoroughly, would have found it 
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Salix alba �t�á�p�n�ö�v�é�n�y�q� Cerambycidák Körtvélyes szigeten 

B. GASKó 

Móra Ferenc Múzeum Szeged, Magyarország 

Kivonat 

A hullámtér jellegü Körtvélyes sziget Salix alba tápnövényü Cerambicidáinak felmérése 
J �9�7 �4�- �t�Q �l� 1980-ig tartott. A tápnövény meghatározásának az a lapja a kinevelés volt. Néhány több 
éves �k�i�f�e�j�l�Q�d�é�s�q� faj ná l az azonosítást �c�é�l�s�z�e�r�q�b�b�n�e�k� látszott a lárvák a lapján elvégezni. Mono­
fág fajok és �k�á�r�t�e�v�Q�k� meghatározásánál �e�l�e�g�e�n�d�Q� adat a �t�á�p�n�ö�v�é�n�y�r�Q�l� való �g�y�q�j�t�é�s� is IKörtvélyes­
szigeten 25 Salix alba �t�á�p�n�ö�v�é�n�y�q� Cerambycida került �e �l �Q �.� Ezek zömmel (84 %-ba n �f�q �z�f�a �r�Q�z�s�é�b�e�n� 
�k�i�f �e�j�l�Q�d�Q� fajok. Jólehet a xil ofág cincérek, �f�e�j�l�Q�d�é �s �ü�k� kritikus lárvális és puppális szakaszában 
védettek az áradások �v�i�z�é�r�Q �l �,� de ez a védelem korántsem �t�e�k�i�n�t�h�e�t�Q� teljesnek. Kül önösen az 
elhalt törzseken �é�l�Q� több éves �f�e�j�l�Q�d�é�s�m�e�n�e�t�q� és az röpképtelen Cerambycidákat szelektálják az 
áradások (részarányuk 8 % illet ve 4 %). 

A Sali x alba fitoncidjai bizonyos fajoknak k izáró �t�é�n�y�e�z�Q�t� jelentenek. Ezért egy nagyobb 
�k �i�t �e �r�j�e�d�é �s �q �,� monoton �f�a�j�ö �s�s�z�e �t �é �t�e�l�q� Salix alba állomány a telepített egyéb �e�r�d�Q�k�e�t� is védi. 

Cerambicidae sa hraniteljki Sali x alba na ostrvu Körtvél yes 

GASKó B. 

Móra Ferenc Muzej, Szeged, Hungaria 

Abstrakt 

Istrazivanja Cerambicidae sa hraniteljki Salix alba na, plavnom oslrvu Körtvélyes, vrsena 
su u periodu J 974- 1980 godine. Odredjivanje biljki hraniteljki vrseno je na bazi odgoja. Za neko­
nko vrsta, ciji razvoj traje vise godina, celishodnije je identifikaciju vrsiti preko larava. Determi­
liacija monofaga i stetnih vrsta vrseno je na bazi sakupljanja sa biljki hranitelj ki. Sa ostrva Kört­
vélyes ukupno je prikupljeno 25 vrsta Cerambicidae sa hraniteljki Salix alba. Velika vecina 
njih (84%) se razvija u fasinama vrbe. lako su ksilofage stri zibube u svojim kritisnim stadijumima 
razvoja larvi i eklozije zasticene od poplava, ipak je ova zastit a nepotpuna. Poplave vrse selek­
cij u 8 % (4 %) Cerambicidae koji zive na trupcima, nemaju sposobnost letenje, Ciji razvoj traje vise 
godina. 

Fi toncidi Sali x alba za odredjene vrste Cerambicidae predstavlj aju elilllinatorni faktor. 
Usled toga se jedna poveéa cista sastojina Sali x alba javIja sa svojom zastitnom ulogolll i na 
druge plantazne su me. 
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EEJIAH HBA KAK HCTOqHHK ITHIIJ;H YCA qEM 
OCTPOBAKEPTBEJlhElli 

n. rallIKO 

MY3eií: HM. <lJepeHu;a Mopa, Cere):(, BeHfpMl! 

Pe310Me 

J-I3Y'leHHe HBbI 6erroií: KaK HCTO'lHHKa flliIIIH yca'lelf, npOBe.JlH Ha pa3rrliBHoií: TeppHTopHH OCTpO­

Ba KepTBelIbellI, c 1974 ro):(a no 1980 r. OCHoBaHlieM ):(rrll onpe):(erreHHll 3THX pacTeHHIf nocrry)KH.JlH 

3KcnepHMeHTarrbHbIe Hccrre):(OBaHHl!. ll):(eHTlnjJHKaU;HlO c OT.Ll,errbHblMH MHorOrreTHHMH pa3BHMblMH 

BH):(aMH yca'leií: npOBO):(HrrH c rrH'lHHKaMH. IIpH onpe):(erreHHH MOHoljJaroB H Bpe):(HTerrelf, ):(OCTa­

TO'lHbIM llBHrraCb HX 3arOTOBKa c flliIIIeBoro paCTeHHjf. Ha OCTpOBe KepTBerrbem y):(arrOCb co6paTb 

25 yca'lelf, flliTalOIIIHXCjf Ha 6erroll: HBb!. OCHOBHall HX Macca (84 %) OTHOCHTCll K BH):(aM, KOTOpbi 

pa3BHBafOTCjf B HBOBOií: pOH:(e. B u;errOM yca'lH KCHrroljJarH, B KpIHH'leCKOlf, rrH'lHHKoBoií: H KyKOlIb­

HOll: CTa):(HllX 3aIIIHIIIeHbI OT HaBO):(HeHHlf. O):(HaKO na 3aIIIHTa ):(arreKO HenOlIHall. Oco6eHHO )Ke 

y HerreTalOIIIHX yca'leií:, pa3BHBalOIIIHXClI Ha rHlirrbTX CTBorrax, 'lTO rrpH HaBO):\HeHHllX rrpHBO):(IH ]( 

3Ha'lHTelIbHoií: rH6errH HX (8 %, 4 %). 
<lJHTaHT:(H):(bI 6erroi1: HBbI ):(rrjf OT):(elIbHbIX BH):(OB yca'lelf lIBrrllfOTCll XOpOlIlHMH cTHMyrrjfTOpaMH 

pa3BHTHll. B CB1l3H c 3THM, O):(HH KpynHblií: rrec MOHOTHnH'lHoi1: c 6erroi1: HBbr, MOlKeT 3aIIIHTHTb H 

Jl.pynle rrecÍ! . 

154 



Tiscia (Szeged) Vol. XVII, pp. 155- 162 (1982) 

FLOOD AS AN ECOLOGICAL PERTURBATION 
aF EPIGEIC ANIMAL COMMUNITIES. 

I. SOME PRELIMINARY HYPOTHESES ON THE APPLICATION 
OF CATASTROPHE THEORY BY EVALUATING SOME 

MÁRTÉLY- KÖRTVÉLYES DATA 

L. GALLÉ, Gy. GYÖRFFY and EUZABETH H. HORNUNG 

Zoological Department of Attila József University, Szeged 
(Received 24 July, 1981) 

Abstract 

Catastrophe theory seems to be a useful model to study the ecological consequences offtood. 
The speed of inundation, the size of ftooded areas and the time span of ftood are important in 
t he formation of jumps of fold catastrophes, size of hysteresis and the time relations of jumps. 
The possibilities of cusp catastrophe are determined by the number of refuge places. 

Recolonization from outer areas consists of two steps: (a) in the il11l1ligration phase the 
increase of size of the initial population is saturatio n-type and (b) in the multiplication phase it 
is logistic. The possibilitie s and proportions of these two steps depend on the migration ability 
of recolonizing populations and the muJtiplication strategies of their propagula. 

Introduction 

The main difficulties in animaI ecological investigations of the flo od area o 
River Tisza derive from the floads taking place in every year. The effect of flood is an 
ecological perturbation that prevents the development of near-to-climax states, 
structurally constant animai communities and weH defined trophic-ellergetic systems. 
This means that the methods usually applied to study ecosystems are not sufficient 
to investigate the structure and energetics of flood area communities. According to 
above mentioned the results of the ecologicalinvestigations have been made in the 
flood area cannot be generalized in space and time because they refer to different 
phases of ecological succession after perturbations. 

There are several works concerning the effects of flo od in the literatUl"e of Tisza 
research but only fewauthors have investi gated the problems of recolonization after 
floods from quantitative respects. GALLÉ (1972) documented the influence of inunda­
tion on the density of ant populations. The effect of flo od was als o investigated on the 
structure and productivity of plant communities by BODROGKÖZY and HORVÁTH 
(1979) and on the recolonizations of Apoidea populations by TA NÁCS (1979). 

The aim of present work is to give some a priori hypotheses on the influence 
of flood on tbe structure of animaI communities using some known data. Our two 
basic topics are: 1. role of inundation in the structure of cOl11l11unities and tbe rele­
vant properties of the succession after flooding; 2. the phases of immigration and 
recolonization after flooding. 
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Effects of f100d on the community structure 

Calculating diversity values from the data of BODROGKÖZY and HORVÁTH (1979) 
and TANÁCS (1979) by the weIl known Shannon function it can be seen that the diver­
sit y is a good indicator of the changes taking place in the structure after fiood (Fig. 
], 2). Diversity increases just after fiooding and at the end of the season decreases, 
from phenological reasons. 

To investigate the infiuence offiood on the diversity of communities we apply one 
of the relatively new results of mathematical topology, the catastrophe theory (THOM 
1969). Catastrophe theory has been widely used in biology, especially in embriogenesis 
and developmental biology, and also in the modelling of nerve impulses (WOODCOCK 
1977). In ecology it has been used for Choristoneura - forest system (JONES 1977) 

Fig. J. Changes in divesity of plant cOOllllunities after flood on the basis of BODROGKÖZY'S and 
HORVÁTI·t.'S data (1979). 
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Fig. 2. Changes in diversity of Apoidea community dm'ing regeneration after flood, caJculated 

fr0111 TANÁCS'S (1979) data. 
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and dutch elm desease (JEFFERS 1978). In its original form this theory investigates the 
behaviour of the dynamics systems in terms of the maxima and minima of the assi­
ciated potential energy function. Minima represent stationary or (quasi-) equilibrium 
states in ecological systems and they are attractants while instable points correspond­
ing to maxima are repellents (JONES 1977). For the study of the infiuence of flood 
a starting point can be a system where two attractive and one repellent points 
can be found (Fig. 3). This very simple two component system (e.g. a primitive com-

B 

A 
Fig. 3. A simple two component system with one repellent and two attractive points. 

petitive phase plain or a cenosystem consisting of two populations) satisfies the bimo­
dality criteria of catastrophe theory. The transition from one stabil state to the other 
meets the criterium of dicontinuity ("catastrophe"). In the application for the fiood 

y 

x 
Fig. 4. Hysteresis in a simple fold model of the function between height of flo od (x) and the 

diversity of epigeic animai community. 
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effect hysteresis is represented by the delayed reaction scheme of the recolonization 
of the community (Fig. 4): at agiven height the water floods the majority of flo od 
areas and killes almost ali animals. Surviving individuals concentrate into certain 
"refuge places" i.e. small dunes, bills, tree trunks etc. As a consequence of flooding 
such strata that have been transitional refuge places (grass layers, bushes etc.) the 
level of water has to decrease under the value x corresponding point "B", to the x 
value of point "A" to let radiation <;tart from refuge places. As a result of this, average 
diversity (H) increases in the whole area. It is obvious that both the number of refuge 
places and their ratio to the whole or the flooded area are important: the absence or 
very small proportion of refuge places don't make a rapid after-flo od radiation possible 
and AA' jumping return is prevented. In this case the recolonization is a slow process 
by immigration from outer areas and it corresponds to the smooth return in simple 

eu sp. Such a "cusp" scheme is shown in Fig. 5 where �~� =z is the whoJe areajrefuge 
r 

places ratio, x is the height of the flo od and H is the average diversity of the community. 
The time span of the inundation is also an important factor. In long lasting water 

co vera ge a "refuge place succession" takes place and there are strong selective me-
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Fig. 5. Cusp catastrophe in the relation of fiood height (x); whole areajfiood area ratio (z) and 
diversity. 
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Fig. 6. The effect of height and time span (tH) of inundations on diversity. 
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Fig. 7. Supposed behaviour of a struct ural property of an ecological system as a consequence 
of perturbations of different intensity (x). 
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chanisms in it. This selection results a decrease in the diversity of communities in 
refuge places. In this case diversity can't return to its original value by rapid radiation 
from refuge places after inundation and a �~�m�o�o�t�h� return pattern takes place by 
immigration (Fig. 6). 

Two properties of ecological perturbations can be established on the basis of 
fold catastrophe (as for 1. see als o JONES 1977): 

1. Perturbation have to be reduced to a value X2 much less than the threshold 
Xl at which community structure was dramatically changed, to ensure the system to 
return into its original state (Fig. 7). 

2. A second threshold can take place from where there is no return in positive 
ranges, and for this reason it is an irreversible perturbation that gets the system in 
that state (x3 and x4 in Fig. 7). 

Properties of recolinization 

Present work deals with two types of recolonizations: 
1. Radiation: a rapid distrubution ofpopulations from refuge palces without 

multipJication phase. 
2. Immigration: slow process from outer areas. On the basis of a model got 

on ant populations (Gallé, unpublished), there are two phases of this type (Fig. 8): 
(a) sensu stricto immigration, when population increase is a saturation-type function 
cf time: 

N 
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I. 

dN - = a - bN(t) 
dt 

dN =N(c-dN) 
dt 

II . 

Fig. 8. Two steps of recolonization after floding. 



where N i.s the size of population; and (b) multiplication phase when multiplication 
is the most important factor in population growtb. In this phase population growth 
follows a logistic function : 

dN cit =N(t)[c-gN (t)]. 

The possibilities <ind proportions of these two steps depend upon migration ability 
of populations and ecological strategies of their propagula. 
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Az árhullám, mint az epigéikus állatközösségek ökológiai perturbációja. 
I. Néhány �e�l�Q�z�e�t�e�s� hipotézis a katasztrófa elmélet alkalmazásáról, 

Mártély - Körtvélyesi adatok alapján 

GALLÉ L., GYÖRFFY Gy. és H. HORNUNG ERZSÉBET 

József Atti la Tudományegyetem Állattani Tanszék, Szeged, Magyarország 

Kivonat 

A tiszakutatás irodalmában igen kevés olyan adat szerepel, amely az árvizeknek az epigéikus 
állatpopulációk struktúrájára gyakorolt kvantitatív hatására vonatkozik. Ezért a �s�z�e�r�z�Q�k� ezen 
adatok alapján �v�a �l�ó�s �z�í�n�q�s�í�t�h�e�t�Q� feltevései a priori és munkahipotézis �j�e�l�l�e�g�q�e�k�:� 1. Az árvizek 
ökológiai konzekvenciáinak tanulmányozására alkalmas modell a katasztrófa elmélet. A fold 
katasztrófa ugrásainak kialakulásában, a hiszterézis nagyságában, az ugrások �i�d�Q �- �r�e�l�á�c�i�ó�i�b�a�n� az 
elöntés sebessége, az elöntött �t�e�r�q�l�e�t�e�k� nagysága és az árvíz �i�d�Q�t�a�r�t�a�m�a� játszik fontos szerepet. 
A cusp típusú katasztrófa kialakulásának �l�e�h�e�t�Q�s�é�g�e�i�t� viszont a refugiumok száma határozza 
meg. 2. A �k�q�l�s�Q� �t�e�r�ü�l�e�t�e�k�r�Q�l� �t�ö�r�t�é�n�Q� rekolonizáció két �l�é�p�é�s�q�:� a) Az immigrációs fázisban az 
iniciális populáció nagysága szaturációs; b) amultiplikációs fázisban pedig logisztikus növeke­
�d�é�s�q�.� E két lépés alakulásának �l�e�h�e�t�Q�s�é�g�e�i� és egymáshoz viszonyított aránya az �ú�j�r�a�t�e�l�e�p�ü�l�Q� 
populációk migrációs hajlamának, valamint propagulumaik szaporodási stratégiájának függ­

vényei. 
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Poplava kao ckolo ka pcrturbacija cpigcjskih zoocczona. 
I. Nckoliko prcthodnih hipotcza primcnc tcorija katastrofa 

na osnovu podataka Mértély- Körtvélycs 

GALLÉ L., GYÖRFFY Gy. i H HORN UNG ERZSÉBET 

JATE, Állattani Tanszék , Szeged, Hungaria 

Abstrakt 

o uticaju poplava na struk turalne odl ike epigejski h zivoti nj skih populacij a u kvantitativ­
nom pogledu , postoji veoma maii broj podataka u literaturi o istrazivanjima reke T ise . Zbog 
toga , moguée pretpostavke autora , na osnOVlJ ti h podataka, su a priori i radnohipoteticnog 
karaktera : 

I . Teorija katastrofa se pojavJjuje kap pogodan model za izucavanje ekoloski h posjedica 
popjava. U odnosu na skokovite katastrofe, ve liCinu histereze u razvitku Zemplje , na vremenske 
reJacije katastrofa , znacajnu uJogu igra intenzitet poplave, ve liCina popl avljenog prorucja i vreme 
trajanje poplave. Moguénosti pojave katastrofe tipa cups pak su odredjeni brojem refugijuma. 

2. Rekoloni zacija sa okol ni h povrsina je dvojaka: 
Ca) u fazi imigracije veli ci ne i nicijalne populacije je saturacijal na , 
Cb) u fazi multiplikacije pokazuje logisticki razvoj. 

Moguénosti i medjusobni od nos razvoja ove faze su f unkcije migratornih sklonosti kolo­
nistickih populacija i strategije njihovih propaguluma razmnozavanja. 

HABO.l(HEHIUI, KAK IIOBEPXHOCTHAH 3KOJIOrMQECKAH 
IIEPETYPEAIJ,MH B3AMMHblX OTHOIDEHMM JKMBOTHblX 

e. OT,[(CJIbHbIC npC ,[(BapHTCJIbHblC rHnOTC3b1 Ha oCHoBaHHH ,[(aHHblX 
MapTcií KepTBciícrn no npHMcHcHHIO TCOpHlI KaTacTpo$bI 

JI. raJIJIe, ,n. ,nbepqm H 3. XopHYHr 

YHl1BepOlTeT HM. ]/[olKeq,a ATTHJIbr, Kaq,e.a:pa 300JIOrHH, Cere.a:, BeH.rpHlI 

Pe310Me 

B JIHTepaTypHblX IilCTO'lHJlKaX MaJIO npOBOAJlTCll AaHHbIX, KOTopble 6blJIIil 6bI oTHoceHbl K 
KBaHTIUaTHBHoMY BJHfllffilIO HaBoAHerurn: Ha nOBepxHocTHyIO CTpyKTypy nonyJIlIlJ,HII lKHBoTHoro 
MHpa. B CB1I3J1 c 3THM, aBTopbI Ha OCHOBarUlH npJlBe.a:eHHblX AaHHblX no BepOllTHoCTH nOCTaHoBKH 
Bonpoca, HOClIIlJ,erO xapaKTep npJlOpJlTeTa H pa6o'lero npeAnOJIOlKeHlIlI: I. ,nJIlI Jl3y'leHHlI 3KOJIO­
rH'leCKOH nOCJIe.a:oBaTeJIbHOCTH HaBOAHeHHH no.a:xoAlIIlJ,all MOAeJIbIO lIBJIlIeTClI TeOpJlll KaTacTpoqJbI. 
B q,OpMHpoBaHHH CKa'lKOB 3eMHblX KaTacTpoq" AJIJ1TeJIbHOCTH BpeMeHll OTAeJIbHblX llITaMnOB 
BalKayIO pOJIb HrpaIOT CKOpOCTb 3aJIHBaHJ1 11, Bemr'lHHa 3aJIHTOH TeppHTopHll II AJIllTeJIbHOCTb. 
HaBo.a:HeHHlI. B03HlIKHoBeHHe KaTacTpoq, uma «KyCT» onpeAeJIlIeT KOJIH'IeCTBO peq,yrHMoB. 

2. ]ib BHeIDffilX nJIOIlJ,aAeH peKOJIOHH3alJ,1il1l npoXOAHT B AByX q,a3ax: a) B MMMHTpalllilOHHoM 
q,a3e BeJIIil'lJlHa MHHlJ,HaUiBHOM nonyJIlIlJ,MIil caTypaJIbHall; 6) B MYJITJlnJIHKalJ,HOHHOH q,a3e pOCT 
JIOrHCTH'IeCKHM. 

B03MOlKHOCTb o6pa30BaHHlI AByX q,a3 II B3aJlMHblX oTHOIIleHJlM, lIBJIlIeTClI pe3yJIbTaTOM 05pa-· 
30BaHHlI HOBOB03ffi1KIIlHX MHTpalJ,HOHHbIX nonyJIlIlJ,JlH, a TaKlKe CTpaTerMJl pa3MHO)J(eHHlI npona­
ryJIyMoB. 
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Abstract 

The paper contains the check list of Macrolepidoptera species col lected with light-traps 
functioning with 250 W mercury vapour lamp in Mártély in 1971, with 125 W mercury vapour 
lamp in Körtvélyes in 1979/"80, the species collected with Mala ise-trap operating seriatim set up 
on the meadow of Körtvélyes holm and those collected with day-netting and special candling 
(Maxim , propane-butane lamp) in this area with quantitative data giv ing full systematica[ parti­
cuiars. 1t indicates the occurrence of Gortyna borelii lunata Pierret (Hydroecia leucographa Bkh.) 
in Mártély and it contains the short review of some typical and atypica l species on the basis of 
their ecological and zoogeographical affiliation. 

Jntroduction 

Altough flora and fauna of Mártély- Körtvélyes environment protection area 
have been examined by many research workers but during the last lOyears these inves­
tigatiom have been accelerating and widening out. Speciali sts of numerous groups put 
to �p�r�e�s�~� thei r results of research and observation's but lepidopterological work hasn't 
bee n published yet from this area. 

The examined area 

The examined area consists of two holms wich are bordered by living Tisza and 
its dead arms. Once a year it is generally covered by water. lts flora is hygrophylic. 
On the higher relief of Mártély there are canadian poplars (Populus canadensis) 
meadows wi th Chrysanthemum serotinum, Lythrum salicaria and Symphytum officinale. 
Fen windows with reed-grass change with patches of sedge (Thyphoidetum arundi­
naceae) (Gy. CSONGOR, by word of mouth). Körtvélyes is white willow gaJlery with 
Urtica urens, Rubus idaeus, Lythrum and fris pseudacorus in it. Among the trees 
of the gallery Fraxinus americana and Amorphafruticosa can be found (GY. CSONGOR, 
by word ofmouth). The plant-community offlood-plain meadow - where the Malais­
trap was standing - was marsh-meadow rich in species (Alopecuretum pratensis; 
Carici-Thyphoidetum arundinaceae; Glycerietum maximae) �(�A�N�D�Ó�-�B�o�D�R�O�G�K�P�Z�Y�­

MARIÁN 1974). 
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Table 1. The author applied to the dellomination of species the names of BOlII'sin-system 

Species 

Hepialidae: 
Hepialus sylvina L. 
Cossi idae: 
Cossus cossus L. 
Zuezera pyrina L. 
Phragmataecia castaneae HBN. 

Geometridae: 
Chlorissa viridata L. 
Euchloris smaragdaria F. 
Thalera fimbriali s ScoP. 
Rhodosfrophia vibicaria CL. 
Aplasta ol1ol101'ia FUESSLI 
Calothysanis amata L. 
Seopula immorata L. 
Scopula rubiginata HUFN. 
Seopula immutafa L. 
Seopula eorrivalaria KRETscHM. 
Scopula jfaccidaria Z. 
Seopula ternata SCHRK. 
Sterrlw rusticata SCHIFF. 
Sten'ha murieata HUH •. 
Sterrha dimiata HUFN. 
Sterrha seriata SCHRK. 
Ste/Tha fuscovenosa GOEZE 
Sterr/w nitidata H. 
Sterr/w aversata L. 
Sterrha sericeata HBN. 
Lythria purpuraria L. 
Mesotype virgata HUFN. 

Lithostege farinata HUFN. 
Lithostege griseata SCHIFF. 
Philereme vetulata SCRIFF. 
Xanthorhoe jfuctuata L. 
Xanthorhoe ferrugata CL. 
Nycterosea obstipata F. 
Euphya rubidata SCHIFF. 
Mesoleuca albicillata L. 
Epirrhoe alterbata MÜLL. 
Pelurga comitata L. 
Eupithecia centaureata SCHIFF. 
Eupithecia absinthiata CL. 
Lomaspilis marginata L. 
Lomographa dilectaria HBN. 

Bapta bimaculata F. 
Cabera exanthenata ScoP. 
Ennomos autumnaria WERNB. 
Ennomos fuscantaria STPH. 
Selenia lunaria SCRIFF. 
Epione repandaria HUFN. 
Eilicrinia cordiaria HBN. 
Macaria alterbaria HBN. 
Chiasmia dahrata L. 
Tephrina murinaria SCHIFF. 
Tephrina arenacearia SCHIFF. 
Lycia hirtaria CL. 
Biston stratarius HUFN. 

Peribatodes rhomboidaria SCHIFF. 
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Mártély 

4 
3 

15 

11 
10 
18 
7 

9 

4 
7 

10 
6 

5 
10 
5 
4 
2 

10 
16 
4 
3 
6 
7 
8 
2 
6 

16 

3 

2 
15 
13 

14 

2 
2 
3 

5 
3 

10 
28 

3 
1 

15 

Körtvélyes 

18 

7 

12 

8 
18 
13 

2 
11 
20 
8 
4 

8 

4 
S 

2 

8 
2 

1 
6 

7 
2 

39 
4 

3 
7 
2 
5 
7 

16 
15 
37 
9 

49 
3 
1 



Species Mártély Körtvélyes 

Serraea punctinalis ScoP. 7 
Ascotis se/enaria SCHIFF. 14 10 
Eetropis bistortata GOEZE 16 
Ematw'ga atomaria L. II 

Noctuidae: 

Chytolitha eribrumalis HBN. 4 
Zancfognatha lunaris Sc. 7 
Rivula serieealis Sc. 16 60 
Eetypa glyphiea L. 8 
Aedia funesta Esp. 2 2 
Catoeala eloeata Esp. I 
Catoeala electa VI EW. 3 
Scoliopteryx libatri x L. 2 
Plusia ehrysitis L. 2 17 
Maedunnoughia eonfusa STPH. 4 
Chrysaspidia festueae L. 3 
Autographa gamma L. 8 6 
Abrostola trigemina WERNB . 3 
Bena prasinaIla L. 2 
Earias dorana L. 4 11 
Nyeteola asiatica KRUL. 3 
Taraehe luetuosa Esp. 28 27 
Emmelia trabealis Sc . 40 39 
Eustrotia bankiana F. 7 
Eustrotia eandidula SCHlff. 20 8 
Eustrotia uneula CL. 4 
Jaspidiapygarga HUFN. 13 
Porphyrinia purpurina SCHIFF. 16 
Axylia putris L. J4 47 
Periphanes delphinii L. 3 
Pyrrhia umbra HUFN. 7 
Cl1foridea viriplaea HUFN. 4 3 
Chloridea maritima GRASL. 8 
Athe/is furvula HBN. 46 10 
Athetis gluleosa TR. J5 8 
Athetis lepigone MÖSCHL. J3 6 
Caradrina morpheus HUFN. 7 10 
Caradrina clavipalpis ScoP. 4 
Meristis trigrammica HUFN. 3 
Archanara sparganii Esp. 5 
Archanara callnae Esp. 2 
Celaena leucostigma HBN. l 4 
Calamia tridens HUFN. 3 
Cortyna borelii PIERR. 2 
Hydraecia micacea Esp. 5 
Luperina lestacea SCHIFF. 9 2 
Oligia latruncula SCRIFF. 2 
Apamea sordens HUFN. 1 
Cosmiapyralina SCHIFF. 2 
Cosmia trapesina L. 3 
Jpimorpha retusa L. l 
JpimOlpha sub tusa SCI-IIFF. 2 
Eucarla virgo TR. 4 
EucO/·ta amethystina HBN. 9 
Phlogophora meticu/osa L. 4 
Trachea atriplicis L. 3 
Dipterygia scabriuscula L. l 
Apatele rUl11icis L. 17 4 
Apatele lridells SCHIfF. 5 
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Species Mártély Körtvélyes 

Apale/e megaeepha/a SCHIFF. 3 
Symira a/bovenosa GOEZE 2 I 
Alelhmia eenl/·ago HAW. l 
Agroeho/a /yehnidis S CRIFF. 5 
Xy/ena velusla HBN. 2 
Aporophy/a /ulu/enla SCHIFF. 7 
Derlhisa g/aueina Esp. 2 
Ca/aphasia easla BKH. 4 
Ca/ophasia /unu/a HUFN. 2 
Cucul/ia ehamomil/ae SCHIFF. 

Senlaflammea CURT. 7 
Mylhimna absa/ela HBN. 4 5 
Mythi/11na I- a/bum L. S JO 
Mylhil1l11a vit el/ina RRN. 9 
Mythi/11na a/bipllncla SCRIFF. 4 12 
My thimna eonigera SCHIFF. 9 
My thimna tL/r ea L. 7 16 
Mylhimna pal/ens L. 32 24 
Monima ineerla L. 17 6 
Orlhosia gothica L. J7 
Orthasia munda SCHIFF. J4 
Hyssia eavernosa Ev. 4 4 
Xy/omiges eanspicil/ari s L. 45 
Pana/is flammea SCRIFF. 5 
Tho/era decima/is POD A 16 15 
Tha/era cespiti s SCHIFF. 24 J l 
Hadena /L/teago SCRIFF. • 4 7 
Mamestra dysodea SCHIFF. J 
Mameslra a/ie/w HBN. 27 14 
Mameslra SL/asa HBN. J2 
Mamestra Iha/assina HUFN. 7 
Mameslra brassicae L. 9 S 
Matneslra o/eracea L. 14 10 
Pa/ia nebll/asa HUFN . 1 
Discestra dianIhi TAUSCH. 3 
Discestra trilo /ii HUFN . 14 II 
Ceraslis rL/bri eosa SCHIFF. 2 3 
A malhes e-nigrllm L. 32 48 
Peridroma saL/cia RBN. S 
NaclL/a fimbria/is SCHREB. 3 7 
Noclua pranL/ba L. 2 S 
Oehrop/eura p/eela L. 3 14 
Sealia ipsi/an HUFN. 2 
Sealia exc/amalionis L. 29 39 
Seolia segelL/m SCRIFF. 62 13 
Seotia vesligia/is HUFN. 7 10 
ElIxoa aqui/ina S CHlFF. 17 15 
EL/xaa abe/isea SCRIFF. 2 

Nolidae: 

No/a eL/eL//alel/a L. 2 1 
Raese/ia albL//a SCHIFF. S 12 
Ce/ama eenfanalis HBN. 7 

Lymantriidae: 

Dasychira pudibullda L. 9 
Orgyia anliqua L. 4 
Laelia caellasa HBN. II 14 
Leucoma sali cis L. 7 3 
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Species Mártély Körtvélyes 

Arctiidae: 

Lythosia quadra L. 4 JO 
Pe/osia muscerda HUFN. l 27 
Ocnogyna parasita HUN. II 
Phragmatobia fuliginosa L. 29 33 
Spi/osoma /ubriciperda L. l 6 
Spilosoma menthastri EsI'. 18 12 
Spilosoma urticae EsI'. 8 6 
Hyp/ral11ria cunea DRURY 26 47 
Diacrisia sannio L . 3 

CtenLlchidae: 

Dysauxes ancil/a L. 

Notodonti dae: 
Cerura erninea EsI'. 2 
G/uphisia crenafa EsI'. 6 
NotodonIa ziczac L. 2 
Nolodonla phoebe SIEU. 3 
Plerosloma pa/pinum CL. 5 8 
Ph a/era butepha/a L. 1 
C/osfera anaslomosis L. 4 
C/oslera curtu/a L. l 
C/ostera pigra L. 3 l 

Sphingidae: 
Herse cOl/ vo/vu/i L. J 2 
Ce/erio euphorbiae L. 4 4 
Smerinlhus ocel/ata L. G 2 
Amorpha popu/i L. 3 8 
Pergesa e/penor L. 2 
Pergesa porcel/us L. 9 
Mácrog/ossum stel/afamm L. 3 

Thyatiridae: 
H abrosyne pyrifoides HUFN. 2 
Telhea or F. 7 3 

Drepanidae: 

Ci/ix g/aucala Scop. 2 

Lasioca mpidae: 

Ma/acosoma neusIria L. 7 
Macrothy/acia rubi L. 9 
Gaslropacha quercifolia L. 2 l 
Gaslropacha popu/ifo/ia EsI'. 1 15 
Odonestis pruni L. l 1 

Hespariidae: 
Carcharodus a/ceae EsI'. 3 
Ochlodes venatus BREM. 10 

Pieridae: 

Leplidea sinapis L. 3 
Co/ias croceus FOURC. 14 
Colias hya/e L. 4 
Pontia daplicide L. 12 
Pieris I/api L. 7 
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Species 

Papili onidae: 
Iphiclides podalirius L. 

Lycaenidae: 
Thersamonia thersal110n HAW. 
Everes argiades P ALL. 
Glaucopsyche alexis POD A 
Plebejus argus L. 
Polyol11matus icarus ROTT. 
Cyaniris sel11iargus ROTT. 
Lysandra bellargus ROTT. 

Nymphalidae: 
Clossiana dia L. 
Mellicta athalia ROTT. 
Comma c-album L. 
Nyl11phalis polychloros L. 
Aglais urticae L. 
Vanessa atalanta L. 
Cynthia cardui L. 
Apatura ilia SCRIFF. 

Satyridae: 
Coenonyl11pha pal11philus ssp. nephele HUFN. 

Mártély Körtvélyes 

2 

3 
12 

3 
17 
II 
2 
1 

4 
2 
3 

observed 
5 
3 
2 
6 

3 

(The author used the works of GOZMÁNY, KOCH, KovÁcs and VOJNITS indicated in' the 
literature-list to the determination of the material.) 

Methods of collection 

The author publishes in this paper the data of collections in Mártély in 1971 with 250 W 
mercury vapour lamp, in Körtvélyes in 1979/80 with 125 W mercury vapour lamp and the data 
of material collected wi th special candling (Maxim and propane-butane lamp) and netting. The 
author was entrusted with the determination of Macrolepidoptera caught by Malaise-trap of 
Systematical and Ecological Group of Zoological Department of József Attila University, which 
was used to examine flying insects. The author publishes these data here too with the permission 
of professor László Móczár. 

Results 

The author found 224 Macrolepidoptera species in the course of coJJections caITied 
out with various instruments in Mártély-Körtvélyes environment protection area 
since 1971, one of them was only observed (Nymphalis polychloros L.J. The data 
were established on the basis of determination of 2677 imagos among them 119 indi­
viduals of 24 species are diurnal (Table 1). The material of light-trap at Mártély 
- wich is only partly mounted - was placed in the Zoological Department of Móra 
Ferenc Museum in Szeged. 

The flora and fauna of Mártély and Körtvélyes - despite of their similar natural 
characters - show significant differences. In order to demDl1strate the diffe rence in 
their butterfly-fauna we can compare the first 20 species on the basis of most f requent 
individualnumbers from the material of light-trap at Mártély (1971) wi th the simil arJy 
first 20 species fr0111 the material of light-trap at Körtvélyes (1979) (TabI e 2.). 
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Table 2. The first 20-20 species of material of light-traps at Márté/y (1971) and 
Körtvélyes (1979) in order of occured most individualnumber 

Mártély 

l. Seolia segetum SCRIFF. 
2. Athetis furvula HBN. 
3. Xylomiges eonspicillf1ris L. 
4. Axy/ia putris L. 
5. Emmelia trabealis Sc. 
6. Amathes c-nigrum L. 
7. My thimna pallens L. 
8. Seotia exclamationis L. 
9. Phragmatobia fu(iginosa L. 

10. Tarache luctuosa Esp. 
ll. Chiasmia clathrata L. 
12. Mamesfra aliena HBN. 

13. Mameslra suasa SCHIff. 
14. Hyphantria cunea DRURY 
15. Tho(era cespitis SCHlfF. 
] 6. Eustrolia candidula SCHlFf. 
.17. Spilosoma menthaSiri Esp. 
18. Apate/e rumicis L. 
J 9. Monil/w incerta L. 
20. Othosia gothiea L. 

resp. 

Körtvélyes 
J. Rivu/a serieealis Sc. 
2. Thephrina arenaeearia SCH!!'F. 
3. Amathes c-nigrum L. 
4. Hyphantria Cll/l ea DRURY 
5. Axy/ia puu'is L. 
6. Seotia exclamationis L. 
7. Lomaspilis marginata L. 
8. El11l11e/ia Irabealis Sc. 
9. Chiasmia clat/1I'ala L. 

10. P/lI'agmatobia fuliginosa L. 
ll . . Pe/osia muscerda HUFN. 
12. Tarache /uctuosa Esp. 
13. Mythil11na pa/lens L. 
14. Scopula immorata L. 
15. Euchloris smaragdaria F. 
J 6. Hepialus sy/vinus L. 
17. Tha/era fimbrialis ScoP. 
18. P/usia chrysitis L. 
19. Mylhimna turca L. 
20. Eilierinia eordiaria HBN. 

Jndividualnumber 

62 
46 
45 
41 
40 
32 
32 
29 
29 
28 
28 
27 
27 
26 
24 
20 
18 
.17 
17 
J7 

60 
49 
48 
47 
41 
39 
39 
39 
37 
33 
27 
27 
24 
20 
J8 
18 
18 
.17 
16 
16 
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The 8 years passed between the two examinations can't be reason of this diffe­
rence. We can find 1 common species from the first 5 species, 5 from the first 10, 
8 from the first 20 species. From the 198 nocturnal species of the full list 147 are col­
lected from Mártély 115 are collected from Körtvélyes. The number of common 
species is only 66, which is 30,3% of the full material. 

Tephrina arenaceGl·ia SCHRJFF. was on the 91st place in Mártély in 1971 with 3 
individuals, while in Körtvélyes in 1979 it was on the second place with 49 indivi­
duais. Another outstanding example: Xylomiges conspicillaris L. was on the third 
place in Mártély in 1971 with 45 individuals, while in Körtvélyes in 1979 not a single 
of them was caught. Such changes can be observed in the case of more species, the 
reason of them is extremely combined, their ori gin can be in weather, in the changes 
ofwaterlevel of Tisza, in the vapour content of air, in the direction and strenghth of 
aircurrent during the time of function of traps, in the degree of cloudiness, its lasting­
ness, occasionally in cold- or warm frontal passage, but they are infiuenced by the 
composition of culturfiora being out of fiood plain, mOl·eover by agrochemical works. 
First of ali the differences are explained with the differences in the fiora of the two 
areas altough all of the first 20 species are of wide ecologica l degree of tolerance not 
at ali bound to plant communities, mostly polyphagous species. 

From the enclosed check-list (Table l) we can see, that a great part of the material 
is from the Euro-Siberian fauna circle from it the euryoecic autotypical genuses. 
They don't connect to special plant-communities, their degree of tolerance is almost 
boundless, and they are generaJJy current in the whole area of the country. (For 
example the polyphagous Spilosoma species, wich is living generally on annual plants: 
caterpillars of Spilosomafuliginosa L. can be found on nettJes - Urtica w"ens - too 
in Körtvélyes hohn.) The other groups of the mentioned fauna-circle are represented 
by several species. Their occurrellce on the examined area and surroundings shows 
the existence of living space s satisfying their demand of humidity. The members of 
arundiphil group as alluvial community, reedy-bulrushy sedgy fauna elements, are 
less widespread species (e.g. Archanara cannae Esp., Archanara sparganii Esp., Scopula 
corrivalaria KRETSCHM., Celaema leucostigma HBN.). Helophif species originated 
from the Far East are living in greater number on the area (e.g. Eucarta amethystina 
HB., Eucarta virgo TR., Hyssia cavernosa HBN., etc). Pelosia muscerda HUFN. is a 
species of galJery and marsh, a typical animai of Euro-Siberian birch-willow-alder 
fenwoods. The marshy euryoecic species characteristic in our Great Hungarian Plain 
certainly find suitable living space out of the dams too (e.g. Eustrofia U/l culata L., 
Scopula immutata L., Hydraecia micacea Esp.), but Mellicta athalia ROTT. can be 
collected only on river fiat holms. Sferrha nifidata H.-SCH. which is of sybilla area­
typical hygrophil wood-component finds its characteristic living space in river fiat 
woods. The sub-Mediterranean Aplasta ononaria FUESSL. and Eilicrinia cordiaria HB. 
are mentioned by VARGA (1964) as characteristic species of Praeillyricum, from them 
only 2-2 individuals were caught. Opposite of the mentioned, the similarly sub­
Mediterranean, but psammophil Porphyrinia noctualis HB N. occurred on the sur­
roundings of the examined area, but it doesn't in Mártély-Körtvélyes. Individuals 
of Sterrha sericeata HB. from the same group occured often in the traps. My thimna 
conigera SCHIFF. one of the typical animals of plant-community als o often appeared. 
We have to menti on, that it was known as mountain-species with high demand of 
humidity, altough it was found on the banks of Tisza too. Similarly to the case of 
Aplasta ononaria FUEssL. the possibility of "Bihar-effect" comes up, but it is possible, 
that it isn' t effective in co unt y Csongrád. Ochnogyna parasita HB. is ponto-Mediterra­
nean species which is frequent in some places in county Csongrád, East from Tisza 
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similarly like Glaucopsyche alexis PODA., one of the most typical eJements of steppe, 
which were collected on the dam at Körtvélyes, and they enrich the check-li st of this 
area. Gortyna borelii lunata PIERR. (Hydraecia leucographa BKH.) is a species without 
zoogeographical classification; it is an ancient element of steppe; because of its 
sporadical range its prope r p lace hasn't been c1eared up yet. Some pieces were col­
lected in Kelenföld, Naphegy, �V�é�r�m�e�z�Q�,� and Vác, but its most wellknown collecting 
place is Ohat. DuriRg the last 10 years it has appeared in several places in Great 
Hungarian Plain (from county Békés, Újszentmargita, Mártély, Tápé and from the 
city of Szeged). Discestra diant/ú TAU SCH. is Aralo-Caspian salt desert-element, 
only few individuals were caught altough it occures on several p laces in the county, 
but nowhere is frequent. Some leafyforest- resp. oakforest-species occure too (Dasy­
chira pudibunda L. resp. Bena prasinana L., the first is hornbeam-oak-, the last is 
Southern-Continental oakforest-species). These appear in aIl of our oakforests. 
We have to mention here the leaf-eating noxious Orthosia gOfhica L. and Panolis 
jlammea SCHIFF. the last is very frequent in the Southern part of the Plain - it 
occures in tbe smallest group of pines already - and they enrich the checklist of 
Mártély wi th 17 resp. 5 individuals. Migrant species also were coIlected, they don't 
belong to this area, but we have to count with their occurence as faunaelements 
(e.g. Nicterosea obstipata F., the universal Scotia ipsi/on HUNFN., Chloridea virip /aca 
HUFI\! . etc.). 

The permanent Macrolepidoptera of Mártély and Körtvélyes belong to the 
animals ofhigher living spaces. The annually subsequent fioods cover many times the 
level of grass and shrub and this causes the iotal damage of caterpillarS' living here. 
The inhabitants of areas situated lower are fiying to the river fIat from the areas out 
of the dams (except the species with more generation in which case during the gra­
dation and during the short development-period wasn't fiood). In the case of species 
with one generation it is very small chance for the development of a population while 
the situation of species with more generation is much more simple. Nevertheless we 
can find individuals of both groups on the river fiat independently from the fact 
that the living space of very few species can be found on the grass- and shrublevel. 

The re-settlement of Lepidoptera onto the river fiat is possible only from the 
outer side of dams except a low per cent (which consists of indi viduals coming from 
holms and hill s free of water). This mechanism is very complicated and isn't well­
known neither in the case of Lepidoptera nor of other orders. During the last some 
years fiood was very incalculable and damaged the population or populations of 
different species. Because of the abi lit y of quick displacement the survival of Lepi­
doptera species is ensured in every case. Their number sometimes is decreasing but 
in the average of several years the balance is re-established. 

There are some interesting cases, from them r mention Ce/aema /eucostigma 
HBN. Lts caterpill ar general ly lives in the rhizome of fris pseudacorus but sometimes 
in sprouts of willow. On the river fiat of Tisza certainly the individuals developed in 
sprouts of white willow ( Salicefum a/bae-fragi /is) are surviving resp. proliferating 
because fris pseudacorus doesn' t perish during the fiood but the caterpillars living 
in its rhizome presumably die in every case. 

Habitat of fris pseudacOI'us generall y is in water or on banks of waters (it is 
standing in water during the whole year in Ócsa, where Ce/ae/70 /eucostigma HB N. 
is more frequent species) so we can consider the animaI livin g in it as ariver fiat­
type. If this animai can liv e on an other plant too, which hasn't so high demand of 
water - e.g. the mentioned owlet-moth species can live on willow too - this species 
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can't be considered as typical rivel' fiat-species. We can see such cases very often, 
and we can see, that it is very difficult to determine the idea of the real l'iver flat­
species. 

Fig. 1. Cortyna borelii luna ta 
P1ERR. (Mártély, 1971. okt. 6) 
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Adatok a Mártélyi Tájvédelmi Körzet Lepidoptera fauná.jának ismeretéhez 

KOVÁCS S. T. 

Tiszakutató Munkacsoport, Szeged, Magyarország 

Kivonat 

A dolgozat a Tájvédelmi Körzet területén 197I-ben 250 W-os �h�i�g�a�n�y�g�Q �z �l �á �m�p �á�v�a �l� �m�q�k�ö�d�Q�,� 

mártélyi és az 1979-80-bal1 125 W-os �h�i �g�a�n�y�g�Q�z�l�á�m �p�á �v�a �l� �m�q�k �ö �d �Q� körtvélyesi fénycsapdák 
segítségével �g�y�q�j�t�ö�t�t� anyag feldolgozási eredményét tartalmazza. Ezenkívül a körtvélyesi sziget 
rét jén felállított és szakaszosan �m�q�k�ö�d�t�e�t�e�t�t� Malaise-csapda, tov:!bbá a térségben végzett egyedi 
lámpázással (Maxim, propán-butánlámpa) valamint nappali hálózással �g�y�q�j�t�ö�t�t� macrolepidoptera 
fajok nevei, mennyiségi adatokkal k iegészítve, rendszertani felsorolásban kerültek közlésre. 

Jelzi a Gortyna borelii lunata Pierret (Hydroecia Jeucographa Bkh.) Doctuida faj mártéJyi 
�e �l �Q�f�o�r�d �u�l �á�s�á�t �.� Tartalmazza néhány tipikus és atipikus faj rövid ismertetését ökológiai vagy áll at­
fö ldrajzi hovatartozása a lapján. 
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Prilog poznavanju faune Lepidoptera zastiéenog okruga Mártély 

KovÁcs S. T. 

Radna grupa za istrazivanje reke Tise, Szeged, Hungaria 

U radu je obradjen materijal sakupljen na podrucju zasticenog okruga Mártély. Materijal 
je prikupljen zivinim svetlosnirn klopkama od 250 W u 1971. godini na podrucju Mártély, i od 
150 W u 1979-80. god. na podrucju Körtvélyes. Osim toga u ritu na ostrvu Körtvélyes povre­
meno koriséene su klopke tipa Malaise, kao i osobna (Maxim) propan-butan lampa. Dnevni 
ulov Macrolepidoptera pomoéu mreze prikazan je spiskom vrsta po njihovoj sistematskoj pri­
padnosti sa kvantitativnirn podacima. 

Utvrdjeno je prisustvo noktuidne vrste Gortina borelii luna ta PIERRET (Hydroecia leuco­
grapha BKH.) na podrucju Mártély. Dat je kralak ekoloski i zoogeografski prikaz za neke tipicne 
i atipicne vrste. 

)1;AHHhIE K II03HAHMIO <DAYHhI qAlliYEKPhIJIhIX 
IIPMPO)1;OOXPAHHOrO PAMOHA MAPTEJIh 

III. T. KOBa 'i 
Pa6o'iall rpynna Hccne):(OBaTeneií. TIfCbl , Cere):(, BHP 

Pe310Me 

Pa60Ta 6bTna HaMlf npoBe):(eHa B 1971 ro):(y Ra TeppHToplUL IIpRpo):(ooxpaHHoro paiioRa, 
npR nOMor.u;H 250 W-ro MepTeJIbROrO pTYTenapljJoHapll, a TaK)[(e B 1979-80 rr. 125 W-oro pTy­
TeTnapHoro ljJoHapH. KpoMe Toro Ha JIyrax oCTpoBa KepTBeJIbem CTaBHJIH npHMaHKJi[ MaJIaRCe 
c ):(pyrHMH OCBeTRTeJIllMH (MaKCHM, nponaH6YTaHljJoHap), a TaKJKe BHJIOBJIHBaJIR MOKpO'iemy­
eKpbITbIX ):(HeBHbIM CalJHbIM cnoco6oM. KOJIH'ieCTBeHHbre HX COCTaB 6bTn ):(OIIOJIHeH H B CIfCTeManr:­
lJeCKOM IIOpH):(Ke coo6r.u;eHbl. 

Pe3YJIbTaTbI IIOKa3aJIR Ha HaJIR'iHe BIf):(a CortY/lG borelii lunata PIERRET, Hydrocia leucographa 
Bkh. noctuida B MapTeJIbCKOM pai1oHe. IIpIfBO ):(iITClI TaKJKe 03HaKOMneHHl! c oT):(eJIbHbTMIf 3KOJIO­
rHlJeCKHMR H 300reorpaIjJIP{eCKIIM!I npH3HaKaMH BI1):(bI 
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Tiscia (Szeged) Vol. XVII , pp. 174- 189 (1982) 

COMPARATIVE FAUNISTIC AND OECOLOGICAL 
INVESTIGATIONS INTO THE AND LAND-MOLLUSKE 

OF THE KÖRTVÉLYES RESERVATION AREA 

K. BÁBA 

Department of Biology, Teachers' Training College of Gy. Juhász, Szeged 
(Received 15 October, 1981) 

Abstract 

Author carried out sampling at 21 places between 1959- 1981. The low number of (7 living 
species) caused by two factors. As it is a low inundation area, floods cover it 2- 3 times a year. 
(This is weil shown by the low numbers of diversity and eveness - Table 3) Agriculture an fo­
res try decrease this number too. 

The species composition of snail s in indigenous foreststands corresponds to the situation in 
the other areas in Tisza valle y (BÁBA 198Gb). 

The light intensity, the the cover of forest-stands influence the number of species and indi­
viduals (TabI e 2, 3, Fig). Light-shadow conditions influence the snails' distribution. 

MolJusk-fauna of aquatic biotops is similar to that of other dead reaches andnavvy hol es. 
III different areas of the Low, MiddIe and U pper regions the defected differences of mollusk­
faunae of dead branches and navvy hoJes (Table '1) are caused partly the unexploredness and 
partly by the differences, of the samplings of water vegetation's successive condition. 

Survey of Körtvélyes dead reach was based on a j11osaik-like reconstruction and their 
comparison of snail populations of different successive conditions. (Table 4) The moIlusk-fauna 
of water biotops is similar to that of other dead reach es and navvy hoJes. The later ones were 
dryed out at Körtvélyes by forest settlement. The dead reach is to be found on a stage of natural 
aggradiation. Cultur-effect can be observed in the bottom's fauna (shelJ-decay). Vegetation dis­
turbance is marked by the increase of individual number of few species an'd other olles disappeare. 
(Table 4; 4 Fig) 

Area reconstruction is to be solved by providing the necessary oecological circumstances 
for the forests' soilfauna (shadow-effect, double foliage-Ievel) and by the elimination of water­
polJuting and cultur effects. 

Introduction 

The Körtvélyes dead branch area of river Tisza is a welI-known territory of the 
Southern part of the Great Hungarian Plain. It has been the favourite place of 
excurtion and spa of the Szeged and �H�ó�d�m�e�z�Q�v�á�s�á�r�h�e�l�y� inhabitants since the be­
ginning of our century. Having become a reservations area it remained a frequented 
fishing place and (today already prohitbited) spa. 

Forestry and fishing are characterisic for the territory, which has it been dis­
covered from scientific point of v'ieu of its popularity. 

Reconstruction plan of the reservation area hasrequired its discovery. 
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Materials and Methods 

Faunustis and phytocenoIogical collections were carried out in 20 biotops here in 1959 and 
between 1976-81. Quadriting metod (25 X 25 cm) was used for collection, there were 10 quadrats 
in each biotop respectively. The same method was used when collectingfrom the bottom ofshallow 
(50-70 cm) water of the dead branch (unter the examined water-pIants). 

Data coIIected were compared with those of other Tisza dead branches, navvy holes and 
flood-pIains to expIain wether the KörtvéIyes-relations are characteristic for the other parts of 
the Tisza vaIIey. 

(BÁBA 1958, BÁBA-AND Ó 1964, BÁBA 1965a, b, 1967a, b , 1970, 1970-71, 1972, 1973a, b, 
1975, 1975a, b, 1978, 1979a, b, c). 

Data of CZÓGLER 1927, 1935, ROTARIDES 1931, HORVÁTH 1958, 1962, 1972, and the data 
of species-spreading based on HORVÁTH' S and BÁBA' S colIections and other authors finding 
lists (PINTÉR-RICHNOVSZKY-SZIGETHY 1979, RICHNOVSZKY-PINTÉR 1979) were used as weIl. 

Diversity, evenness and zoogeographical distribution were taken into consideration when 
anaIyzing the collected landmaterial (BÁBA 1980a, b). 

CoIIected snails of both Iivinig-spaces were examined from the wiew of their to the vegeta­
tion succes. 

Examined collecting areas were as follows: 

1. Pre-Tisza. 
2. Salicetum triandrae 100 quadrats of the colIectil'lg area on 30. VIII. 1978 to expIain 

distributive relations. 
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3. Salicetum albae-fragilis. 1,2,3 on the dead branch's side near to "Kutyafenék" and Tisza. 
Rubus. Aristolochia, Polygonum hydropiper undergrowth. 

4. Planted poplars, (with Amorpha shubbery in front of the research house. 5. Amorpha 
shrubbery. 6. Willowgrowes and the dead branch's bank. - Rubus Xanthium strumarium under­
growth. 7. Improved poplar- American ash-forest without undergrowth 70 km from the dead 
branch. 8. Select ed oak-American ash-forest 150 km from the dead branch, level of shrubbery: 
Amorpha. 9. Ploughed meadow among young planted willows, Xanthium, meadow-willowy. 
10. Drying-out pool, plash amon g old willowgrowes: Rubus Carex-cover. ll. Home-poplar 
group without undergro"wth Rubus. 13. Dead branch with vegetation Trapa natans. 14. Dead 
branch without aquatic vegetation. JS. Navvy holes along thedike with wilowy-plants alongs 
ridges. 16. In 1959 a canal connecting navvy holes has built on the place of 15. collecting area. 
At some places Rubus. 17-20. "Barci-rét" (meadow area). Quadrating collection (50-50 quadrat 
each) was carried out in the 2. and 3. collecting areas, at 5 places in each, in the other places 10 
quadrats were placed. l, 10, 14, 15, 16 collecting areas are aquatic biotops. Localities of collecting 
areas are shown in l. Figure. 

Intensity of light was measured and registered in willow and poplar growes. 
For providing chemical data I am greatfuI to DR. KLÁRA FÜREDI, to the head of the labo­

ratory of waterchemistry of Water-economis management of Szeged. I owe a debt of gratitude 
to Gy. BODROGKÖZY for the control of plant-oecological data. 

Characterization of the collecting area 

(A) Land collecting areas: Two important factors are characteristic for the 
Körtvélyes area and "Barci" meadow: 

1. They belong to the lowest inundation areas, during spring, summer and 
autumn floods the water expands up to the dike>. In recent years except for the spring 
and autumn floods, the summe r one had been covering the territory for a relatively 
lom g time. The above-mentioned condition s influenced the stocking of the fauna and 
its multiplication from two viewpoints: the snails' multiplication is inhibited by the 
long lasting spring-flo od, while sna ils had been carried occasionally by the spring­
flo od are killed by the summer one. 

2. Cultivation-effects are characteristic for the whole area, il1cluded by the dead 
ran ch of Tisza at Körtvélyes. Natural vegetation is to be found on along the Tisza 
embankment and the dead ranch near Kutyafenék. In other parts of the area sigus 
of successful and unsuccessful afforestation, are to be found. Improved poplars­
wi th American ashes are dominant. Amorpha fruticosa runs wild after harvest. 
The majority of bare territories has been cultivated partly for agricultural produc­
tion (mai ze) and partly for wilow plantations. Ypung willows were settled in lines. 
Naturism of a reservation area is not proper for its reconstruction. 
(B) Aquatic collecting areas: can bedivided i to three groups. 

1. Temporarily water-eovered places:-plashes (collecting area No. 10.) navvy 
(B) Aquatic collecting areas: can be divided into three groups. 1. temporarily 
water- covered places: plashes (collecting area No. 10.) navvy holes (colI. area No. 
15). 2. "runhing" Tisza river (colI. area No. 1.). 3. dead branch. 

la. Temporarily water- covered places: plashes remain for a short time after 
flooding out quickly. The examined shallow navvy hole having planted with willows 
dried out quickIy. 

2. The runnil1g Tis:z:a's fauna-condition depends on the river's current condi­
tion. (BÁBA 1977, TÓTH-BÁBA 1981.) 

3. Dead branch is influenced by the following factors: 
(a) The sewage of tilI unknown quality and quantity carryed by the outer 

�H�ó�d�m�e�z�Q�v�á�s�á�r�h�e�l�y� belt-canaI, the so called Cigányér. 
(b) The illegal swimming and fishing. 
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(c) The rotting water nut (Trapa natans) as had made the fishing difficult 
was taken of the water at some places. 

Water-quality: can be followed since 1976 using the data recorded by the labora­
tory of water chemistry of Water economic management. The waters type in spring 
a Ca-Mg-HC03 which in summer changes for CaNa sometime parallelle containing 
is Ca Mg HC03 which in summer changes for CaNa sometime paralelle containing 
carbonate. Sometimes in Summer C03 is combined with S04 and CI. Wi th this 
pH becomes more alcaline varying between 7-8 pH. Comparing the total salt­
content of this area to the other Tisza dead branches is low �(�3�(�)�(�)�-�5�0�0�~� 50 mg/I. 

1. Class water quality was measured from the viewpoint of organic material­
quantity according to the Comecon specification with permanganate and chromat 
methods. The similar result was recorded in the case of dissolved oxygen (6.0 mlJl) 
that was as high as 18.1 ml/l in June 1976, and fell below 6.0 ml/l in September 1980. 
Biological -oxigen demand (BOD) shows extreme changes: in June 1970 it was extre­
mely high, that of 3rd class meaning polluted water. Sometime fishdeath was defected 
in the dead branch. 

The mud of dead arm sporodically smells bad, especially where water nut. 
Is to be found quantity of NH4 is below 1.5 mg/I, that shows a slowly increasing 
tendency in comparison wi th the 0.5-0.6 mg/l in 1976. This increace shows the 
moderate rise of human pollution. Quantities of N03 , P04 and solved P are small. 
Chemical investigations of mud and pesticide weren't carried out. Tpe ewater of the 
"Cigányér" examined either. 

History of malacological researches in Körtvélyes area 

This area hasn't drew the malacologists' attention for a long time. Since the 
1920-30 ies only 9 species have been observed (Table 1. Column 2) By CZÓGLER 
(1927, 1935) and ROTARIDES (1931). All those species were aquatic, there were no 
landspecies collected. 

Much better was studied the fauna, of the spongy area of Nagyfa, Atka, and 
�H�ó�d�m�e�z�Q�v�á�s�á�r�h�e�l�y�'�s� surroundings, which were examined besides the above-mentioned 
authors by HORVÁTH 1972, BÁBA 1964-as a result of which 14 aquatic species were 
found (Table 1. Column 1) Land-fauna was found here also sporodically, (Table 1. 
Column 1, 2), alltogether 9 species. The flood-area of Atka is situated higher that 
of Körtvélyes, consequently Helicella obvia, Monacha, Truncatellina can only be 
found in this area. Unio crassus, Pseudanodonta of aquatic species were found only 
in the Tisza during the previous collections, though the author of this paper couldn't 
find them, in marginal water. Bithynia leachi prefers oxy gen rich water (RICHNOVSZ­
KY-PINTÉR 1979), its lack in Körtvélyes is the possible consequence of other biolo­
gical oxygen demand of water. Instead of Acroloxus species, Ferrissia was found 
in Körtvélyes. It is doubtfuI wether this lately identified species living in eutropic 
waters (alluvial) has outplaced Acroloxus from Körtvélyes. Tis datum of appearance 
in Mártély and Körtvélyes must have been based on earIier authors' misidentifica­
tion. Radix peregra hass been found only in Körtvélyes until now (HORVÁTH 1972). 

Datum of CZOGLER (1935) is an important information ab out the dead branch's 
aquatic flora. He found Potamogeton crispus, Ceratophillum demersum vegetation. 

178 



Discovered species and their description 

(A) Land species: Number of discovered species is 7, that is 138 individuals. Inhi­
biting factors of species' stocking are: lowness floodarea, irregular floods. unsatis­
factory closing of hayes in forest-stands. According to light-measurements and Ant's 

Table 1. Aquatic and land species of Körtvélyes area compared with those 
of the Tisza dead re ae/les and navvy holes 

Viviparus confectus (MILLET 1813) + + + + + 
Viviparus acerosus (BOURG. J 862) + + + + + + + 
Valvata cristata (O. F. M. 1774) + 
Va/vatapiscinalis (O. F. M. 1774) I + 
Valvata pu/chella (STUDER 1820) + 
Lithoglyphus naticoides (C. PFEIFF. 1828) + + + 
Bithynia tentacu/ata (L. 1758) + + + + + 
Bithynia leachi (SREPP. 1823) + + 
A croloxus lacustris (L. 1758) + + + + + 
Lymnaea stagnalis (L. 1758) + + + + + + 
Sfagnicola palustris (O. F. M. 1774) + + + + + 
Stagnico/a corvus (GM. 1788) + 
Ga/ba truncatula (O. F. M. 1774) + + + 
Radix auricularia (L. 1758) + + + + 
Radixperegra(O. F. M. 1774) + + + + 
Radix peregra f. ovata (O. F. M. 1774) + + + + + + 
Ap/exa hypnorum (L. 1758) + 
Physa fonfinalis (L. 1758) + + + + + + + 
Physa acufa DRAP. 1805 + + + 
Ferrissia wautieri (MIROLLI 1960) + + + 
P/anOlobarius corneus (L. 1758) + + + + + + + + 
P/anorbis p/anorbis (L. 1758) + + + 
Anisus sepfemgyratus (RM. J 835) + 
Anisus spirorbis (L. 1758) + + + 
Anisus vortex (L. 1758) + 
Anisus vorfi culus (TROSCR. 1834) + 
Gyraulus a/bus (O. F. M. 1774) + + + + + + + 
Gyraulus laevis (ALDER 1838) + 
Armiger crisfa (L. 1758) + + + + 
Hippeutis comp/anatus (L. 1758) + + + + 
Segmenfina nifida (O. F . M. 1774) + + 
Unio crassus (RETZlUS 1788) + 
Unio picforum (L. 1758) + + + + 
Unio lumidus (RETZ. J 788) + + + + + 
Anodonfa anatina (L. 1758) + + + + 
Anodonfa cygnea (L. 1758) + + + + + + + + 
Pseudanodonta complanata. (RM. J 835) + - - - - - - + 
Dreissena polymorpha ( PALLAS 1771) + - + + + + 
Sphaerium corneum (L. 1758) -\- + 
Musculium /acustre (O. F. M. 1774) + -\- + + 
Pisidium hens/owanul11 (SREPP. 1823) + 
Pisidium sp. + -\-

+ + + 
+ + + 

+ + + 

+ + 
+ + + 

+ 
+ + 

+ + + 
+ + + 

+ + + 

+ + + 

+ 
+ 

+ + + 
+ + + 

+ + + 
+ 

+ 
+ + 

+ 

+ + 

+ 

+ 
+ + 

together: 19
1 

9 
1
17

1 
8 I 4 I 9 118 138 124 114 119118 

land species together: together: I \ I I I I 1
40 I I \24\ 
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Coc!71icopa /ubrica (O. F. M. J 774) 
Truncatellina cy/indrica (FÉR. 1807) 
Valloniapulchel/a (O. F. M . 1774) 
Chondrula tridens (O. F. M . 1774) 
Succinea oblonga (DRAP. 1801) 
Succinea elegans (RIsso 1826) 
Zonitoides nitidus (O. F. M. 1774) 
Deroceras agreste (L. 1758) 
Euconu/us fulvus (O. F. M. 1774) 
Helicel/a obvia (HARTM. 1840) 
Monacha cartusiana (O. F. M . 1774) 
Petforatel/a rubiginosa (A . SCHM. 1853) 
Cepaea vindobonensis (FÉR. 1821) 
Helix pomatia (L. 1758) 

together: 

Key to the signs of land species: 
1. DS 43, 44, 54 �H�ó�d�m�e�z�Q�v�á�s�á�r�h�e�l�y�,� Atka 

(according to PINTÉR- RICHNOVSZKY­
SZIGETY in 1979) 

2. Species fo und in the inundation area of 
Atka (BÁBA 1957) 

3. Species found in Körtvélyes (BÁBA 1976-
1981) 

4. Saficetum triandrae - Low-Tisza region 
(BÁBA) 

5. Salicetum triandrae (Körtvélyes) 
6. Salicetum albae fragilis (Körtvélyes) 
7. Settied forests (Körtvélyes) 

O = dead samples 

+ 

+ 

+ 

+ 

+ 

+ 
+ + 

+ 

+ + + 
+ + + + O 
+ + + + + 
+ + 

+ 
+ 

+ + + + O 

I 
9 

1

7
1 

5 
I 

5 
1

6 
I 

1 

Key to the signs of aquatic species: 
1. Species found in Atka, Mártély, Nagyfa, 

Sasér, �H�ó�d�m�e�z�Q�v�á�s�á�r�h�e�l�y� by CZÓGLER, 
ROTARlDES, HORVÁTH and BÁBA 

2. Species found by CZÓGLER and ROTA­
RIDES (1927- 1935) 

3. Species found in Körtvélyes (BÁBA 
1976- 1981) 

4. Species of wilow-populated navvy-holes 
and plashes (BÁBA) 

5. Bottom of dead-reach without aquatic 
vegetation 

6. Trapetum natantis in plant population 
7. Fauna of the dead reach along the Up­

per-, 
8. Middle-, and 
9. Lower Tisza regions 

10. Fauna of navvy holes alon g the Upper- , 
ll. Middle-, and 
12. Lower Tisza region 

Table 2. Comparison of light-intensity of some p/ant-communities in shaded, 
hal! shaded and Sl/nny areas 

Locality, vegetation 

wi//owy (Körtvélyes) 1978. 8. 30. 
willow + popfar growes (Körtvélyes) 
1976. 8. 6. 

thinned out stand 
popfar gallery-forest (Gemenc) 1976. 7. 21. 
elm-oak-ash gallery-forest 
Bagiszeg 1975. 5. 22. (asperuletosum) 
Bátorliget 1975. 8. 24. (asperuletosum) 

Average 
shade 

150 
396 

1172 
1277 

100 
62 

Lihgt-values 
ha[f- . 
shade sunltght 

300 4 OOO 
850 2144 

2040 4525 
9666 19550 

254 1 550 
312 1400 

Number of 
species indivials 

3 8 
6 47 

10 108 
14 168 

publication in 1963 the discovered species are moderately li ght demanding: between 
30-450 lux. The light are relation s of the investigated area compared wi th those of 
other forest-stands in Table 2. 
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Fig. 2. Species and individual relation of the snail populations of the mineralogen plant-succesion 
in inundation and agricultural areas (according to the numbering of Table 2). 

According to the Table is not cultivated or thinned out forest stand s there are 
more shaded parts', as a consequence of this and that of hydrological conditions the 
number of snail species and individuals grows. 2. Figure weil illu strates the species­
individual relationship. 

As a consequence of above-mentioned effects from the measured 260 quadrats 
there were only 15 containing snails, (quadrats in 5, 76). 

Living individuals were found only in wi lJowy and willow-poplar stands. In the 
6th colJecting area a living Deroceras agreste waE found. One seedy shell of Zonitoides 
(7. collectingarea) and 2 of Pelforatella were found in flood deposit. L iving indivi­
duals were found in soil-rellÍs and on the back of dried willow leaves. 

3. Figure illustrates the effect of illumination on the snails; distribution in 
Salicetum triandrae stand. The frequency of the young individuals of the discovered 
4 species correspond to the conditions of the year 1976 (Table 3). There were no 
living snails in sunny places at 3-4000 lux light. As a rule they were to be found-
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between 30-L50 lux. The changing numbers of illdividuals in quadrats must be 
cOllnected wi th the surface-soil's humidity conditions. Estimation wi th Zonitoides 

nitidus �~�2� shows uneven. distribution The number of Zonitoides nitidus is the gratest 
x 

in this area. Exept for Succinea elegans (holomediterran) aU the, species belong to 
the Siberian-Asiatic fauna (BÁBA 1980a). 

o I <D <D 

11 O <lJ .3000-4000 lux r--

<lJ <D 
+ O 

r---
t:, /'j, 6. O 

400 
O 

O 3000- lux 
21 

r--- 4000 lux 
O O O 00 66. <D -t+ , 31 

O <D j 00 
64 ++ 6. 6. 6. ++ O 

41 

O 00 6 <jl <D 
300 O 

O 
O<D lux 6. 

51 

r---
00 00 /'j, O 6. O I 

6 ++ I 
3000-

61 

r--- 4000 64 00 6 
00 1 

6 O lux 800 O 6 ++ 6 
O 

r----' lux 

71 

00 ++ 
+ 3000 - 4000 O 

81 

-- lux 
!::. O O [4 00 66 ++ ++ 6. O lux O O 

91 

number I Juv% i'div,duals 0% F% 

O Zonitoides nit,dus 51,9 58,62 36=40 17.64 

<D juv 

/'j, Perforatella rubiginosa 26,2 29/38 �2�2�~�2�0� 7,65 

4 Juv 

+ Deroceras agreste 2 229J NO 
+t Succtneo oblonga 8 9.19 8 -10 

87.11 99.98 12,64 

Fig. 3. Distribution in the forest-stand of Salicetum triandae in Körtvélyes area 30. 8. 1978. 

(B) Aquatic species: 229 individuals of 16 species were found on 60 quadrates. 
Number of living species is- 101 (in 14th colI. area Dreissena was found). In aquatic­
biotops more living species were found in comparison witJ;J. land areas. Tables com­
pare species found in Tisza's dead branches (Table l, Columns 7-9) along the 
Upper- �(�T�i�~�z�a�b�e�c�s�)�,� Middle- (Szolnok) and Lower reaches of Tisza (up to the forn­
tier) on the base of BÁBA' S and HORVÁTH'S collections, completing the previous 
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data of Körtvélyes. Bythnia tentaculata, Ferrissia wautieri haven't been found in 
Tisza's Lower reach collections. At the same place there were no Physa fontinalis 
Musculium lacustrae and Pisidium sp. in navvy holes (Tabi e 1, Columns 10--12). 

Diversion in species-distribution in the dead branches of different reaches and 
navvy holes are partly caused by the limited number, of examinations, and by the 
fact that colIections were carried out in diverse vegetation-associations (BÁBA 196'f, 
ÖKLAND 1979). DeacL branches of the Upper and Lower Tisza reaches are less dis­
covered. There is a much less diversion in the navvy holes' fauna alomg the three 
courses. Differences in the species-number of dead branches and navvy holes are 
due to their differences in water quantity. The navvy holes' vegetation-poverty and 
changing water-level (frequent drying out) also explain these differences. Determi­
na nt factors of the navvy holes' fauna are its the bottom's character the hole's exten­
sion, age and water-depth (BÁBA 1964). 

Of the 68 water-snail species, indigenous for Hungarian fauna (PINTÉR 1974), 
13 species must be excluded as they live in river brooks and caves and Anisus leucos­
torna the appearance of which is uncertain and shallow-water Bathyomphalus. 
ExcIuding 4 of the 23 shell species, that are positively found in running waters, the 
estimated number of mollusks in dead branches and navvy holes is 51. According 
to the Columns 3, 7.12 of Table 1. 41 species of them have already been found. 
Newelements are to be exoected from Pisidium soecies first of all, though they live 
mainly in sandy shallow and marsh-waters. 

The fact, that species found in 13, 14 collecting areas and in all aquatic biotops, 
exept for that of the Upper course of Tisza, are detritus cinsumers and live in 
beta-meso saprob waters (FRÖMMING 1956, HXSSLEIN 1966, RICHNOVSZKY-PINTÉR 
1974, GULYÁS 1976) strikingly illustrates the effect of the water's qualitaty and 
quantitaty. The algae and other green plants and bacteria concumung Lymnaea 
stagnalis and Physa fontialis are unuque : Dreissena is als o exeption prefering oligo­
beta mesosaprob conditions. 

Phytocenological and zoogeographical results 

(A) Land snails: Snail-groups found in plant-associations Salicetum triandrae 
(2. collecting area) and Salicetum alhae-fragilis (3. colI. area) well illustrated the diffe­
rences characteristic for the snails-groups of two plant-associations reflected by the 
species and individual number (Table 3). 

Frequent dominant species is in both cases Zonitoides nitidus. Similarly to other 
low inundation areas of the Tisza-vaIley, the Shannon-Wiener function and eveness 
are low in Körtvélyes as weIl. The effect of higher level is detectable in case of wilow 
and ppplar-growes only in species-number, but in the increase of individual number, 
in species densyty and the increase of young individuals (BÁBA 1980b). 

According to the data of earlier investigations (BÁBA 1980b) differences in the 
succesive phases beetween the two forest-associations can be weIl demonstrated: 
biotops have become dryer in consequence of the higher level (W =8.5- 7.2) so 
the individual number, the A/m2 value and the species density increase. 

From the viewpoint of plant. geography both forest-types are warm-continental 
(MAYER 1968). The forest-snail populations-have als o continental character. The 
distribution of snails in willowy: 33.3 % holomediterranean, 66.7% Siberic-Asiatic; 
in willow -poplargrowes 100% Siberic-Asiatic, that is snails with continental climatic 
requirements. 
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TabJe 3. Number of individuafs 

Sa/iceluin triandrae Salicetum a/bae 
fragilis 

I individua_I __ D_'Yc_o ___ F_o/c_o_-,-li_n_dI_·v_id_u_a_1 __ D_% ___ F_%_ 

Vallonia pu[cheJJa 
Succinea elegans 
Succinea obJonga 
Zonitoides nitidus 
Deroceras agreste 
Euconulus fulvus 
Perforatella rubiginosa 

E individual 

A / m2 
Juv. % 
species frequency 
Shanon-W. 
JA 
T , W , localities' average 

1 
2 
5 

8 

12.8 
12 
0.7 
1.360 
0.8586 
5 8.5 

J2.5 
25.0 
62.5 

JOO 

10 
20 
40 

2 
40 

l 
2 
l 

47 

2.12 

4.25 
85.10 
2.12 
4.25 
2.12 

99.96 

10 

25 
90 
10 
20 
10 

75.2 
68 

1.6 
0.9401 
0.3637 
5 7.2 

(B) Aqua tic mollusks: different types of Waters are frequented by different dómi­
nant species. The only species in shell is Musculim lacustrae that weIl bears the 
plash's drying out, 4 dead samples of it were found. 

Navvy holes of Körtvélyes are poorer in species compared to those of Atka 
(BÁBA-ANDó 1964). Species-composition of 1959 and 1981 surveys is different 
which is caused by the hole's drying and the wilow-stockings. Viviparus acerosus 
was both cases frequently dominant (Table 4, (1959) Columns l. 2, (1981). 

Mollusks of the plantless shallow dead branches edge are similar to those of the 
faulla-composition "Hosszú Böge" (J 972) of Tisza ll. reservoir area (Table 4, 
Colums 3, 4) (3 Hosszú-göbe). 

In both areas Anodonta cygnea is frequently-dominant. 

Mollusk-composition of the dead reach's plant-associations can be discussed 
by comparing the successive conditions before and adter the water-nut period. 
Vegetation described by CZÓGER in 1935- must have been the weedy preceiding the 
water-nut one (Column 5: Myriophyllo-Potametum myriopylletosum spicati Soó 1957, 
18. VII. 1969. Kerek Böge, Bagi Reservoir. Weedy condition is followed by the 
monocultura of Nymphaeto albo-Iuteae. The so call ed water-nut-condition, Which 
represents a stage of natural eutrofisation. (Column 6: Abádszalók, dead brach 
of Tisza, 19 VII. 1972. Column: 7: Körtvélyes, 22. IX. 1981. water-nut, Column 8: 
Borzanati, dead branch of Tisza and Nagy-Varjas (Bagi Reservoir 18. VII. 1969) 
Scirpo-Phragmitetum schoenoplectosum Soó 1928 and Nymphoidetum peltatae (AL­
LORGE 1922) are the combination of the reed-period folJowing the water-lily and 
water-nut ones. Mollusk-associations of different periods' plant successions can be 
casily distinquished with the help of Table in respect for their speciesstock, indi­
vidual number and frequently dominallt species in the different dead reaches. It must 
be stressed, that the weed's subfrequent dominant species becomes dominant in the 
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Vivipa/'lls cOlll eclll S 
Vivipal'/./s acerosIIs 
Va/vala puche/la 
BilhYllia lenlaCl//ala 
Acr%xus /acuslri s 
Lynll1aea slagna/is 
Slagnico/a pa/uslri s 
Ga/ba Iruncalu/a 
Radix peregra 
Radix peregra f 
ova;a 

Physa fonlilla/is 
Ferri ssia 11Iat/lieri 
P /allobarill s 

corneus 
Anisll s vorl ex 
Anisus vo ri icu/lis 
Gyrau/us albus 
Unio piclarIlIll 
Anodonla analin a 
Anodonla cygnea 
Dreissena po/y-
mo/pha 

Sp/1Oerilllll corneU/11 
Muscu/ium /acuslre 
Pisidiu/1/ sp. 

Togeth e r : 

Table 4. ComparisolI of aqllalic-lII ollus/( pOjJlI/aliol1s 

I 
2 I 3 

4 5 

EID%I F% EID%I F%IEID%I F% �~ �D �%� IF% EID%IF% 

9 26.47 60 7 63.63 60 I 2.27 10 8 7.01 70 
-- -- - --- --

8 9.20 30 

4 11.76 30 - - - I 49 56.35 100 
4 4.60 20 

4 11.76 40 1 9.09 10 3 3.45 30 

10 29.41 60 12 13.80 70 
-- -- l I 9.09 

- _.- --
ID 

3 8.82 30 2 18.1 8 20 8 9.20 60 

2 2.30 20 
8 18. 18 20 - - -

35 79.54 100 105 92.10 100 
- ---- - ----

- - - J 0.87 10 

3 8.82 30 - - - I 1.15 10 
I 2.94 

�~ �I�~� 
- -

---------- -- - ---- - ----

34 99.98 - 11 99.99 - 44 99.981- 114 99.98 87 100 
I 

6 7 8 

EID%IF% EID%IF% EID%I F% 
l 3.03 10 4 6.06 20 3 3.

15
1

30 
- - - - - -. 
5 15.15 30 14 21.21 50 7 7.35 40 

43 45.15 sil 
4 4.20 40 

l 3.03 10 3 4.54 20 
l 1.05 10 

I 3.03 10 - - -

13 39.39 50 15 22.72 90 
- ----

10 15.15 40 10 10.50 50 
I 303 10 17 25.75 80 

- ----

l 3.63 10 I U J! 10 2 1 22.05 80 
12 12.60 50 
l 1.05 10 

4 12. 12 30 I 1.57 10 2 2.10 10 
l 3.03 10 
2 6.06 20 
3 9.09 30 l 1.51 la 

l LOS l a 

- ---- - -- - - - ----
33 09.99 66 99.96 95 JOO 



waternut period (Radix peregra f ovata). Waternut period wins 8 snail and shell 
species respectively and looses 3 snail and shell species during the change of successive 
phase. The metod of comparing the results of different local iti es of a successive 
period is supoorted not only by the species-iden tit y (8 out of 12 species) of mollusks 
at two different water-nut areas, but the their common frequently dominant species: 
the Radix peregra f. ovata. In the case of the common species level s of frequency and 
dominancy are similar with a deviation of 10-20%. It must be noted, that Stagnicola 
palustris in both water-nut areas belon gs to the form turricola (Hel d) Pieczhocki 
stated that it is independent species (1979) in the review of PINTÉR-RICHNOVSZKY­
SZIGETHY it is marked as Stagnicola agg!. (Between the individual numbers of the 
two water-nut areas there is a difference of 50%. The species-number of Körtvélyes­
ares is lower, showing the ares's being disturbed, the water nut's Iif ting out). 

Disturbing effect is followed by increase of individual number and the species­
number is smal!. (FELFÖWY 1974, p. 52) This is illustrated by the species-individual 
relation (Fig. 4). 

number of species ond indivIduals 

100 

80 

60 

40 

20 

5 6 7 8 
plont populotion 

Fig. 4. Relation of species and individual numbers in weedy, water-nu t, reed and water-lily suc­
k cessive conditions in the surveyed dead reaches (according to the numerating of Table 4). 

The autor of the present paper hasn't got any data on the successive condition 
immediately following the water-nut period. A further condition is illustrated by 
the water lilly complex of the Column 8. This complex differs from the water-nut 
period both in species-composition and frequently dominant species (Acroloxus 
lacutris, Planorbarius corneus). Snail-composition of similar plant complexes 
(BÁBA 1967a) also differs from that of the water-nut period. 
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Discussion 

Comparing the results of the Körtvélyes land and samplings those of other areas, 
the next conclusions can be drown on the area's condition. 

The land biotops are poor both in species and individuals caused by the area's 
low level. Individual number was als o decreased by the strong cultur influences 
(agricllltures, stockiag are relatively richer in light tha n indigenous forest, because 
of the method of new forest (willoies settlement). 

Navvy holes have been changed by their ploughing and by forest-settlements 
along ridges. Polluted waters of Cigányér (meaning the irregular fluctuation of 
BOL5) water-nut's lifting out, resulted in swimming which is prohibited and in 
natural aggradiation, eutropization of the dead reach (this is marked by the apperance 
of Trapa). Culture-effects results in the relatively higher individual number of the 
few species and the great shell decay. 

The next suggestions can be made to the planned area-rekonstruktion: 

1. New-forest settlements of indigenous species (willow , Willow -poplar, sporo­
dically in higher areas oak) - with second fol iage level. The modern largescale 
forest-settlement methods must be adapted especially in the case of navvy holes 
along the dams. It results in the changing the character of aquatic and land biotop. 
The water at the bottom of the dam's slope disppears, the upper-soil of the forest­
biotpo becomes dryer. 

2. The water of Cigányér conducted into the dead reach, must be being cleaned 
if we want to protect' this area. The aquatic plant's lifting out must be stopped 
(controls, fees). The fishing cooperative of the area must be made consider strictly 
the area-reservation rules. 
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A Körtvélyesi Tájvédelmi Körzet vízi és szárazföldi puhatestííinek 
összehasonlító faunisztikai és ökológiai vizsgálata 

BÁBA K. 

Juhász Gyula �T�a�n�á�r�k�é�p�z�Q� �F�Q�i�s�k�o �l �a� Biológia Tanszék, Szeged 

Kivonat 

A �s�z�e�r�z�Q� 1959- 81 között 21 �g�y�q�j�t�Q�h�e�l�y�e�n� �g�y�q �j�t�ö�t�t�.� 
A szárazföldi �g�y�q �j�t�Q�h�e�l�y�e �k� fajszegénységét (7 �é �l �Q� faj) két �t�é�n�y�e�z�Q� indokolja. Az alacsonyan 

�f�e�k�v�Q� ártér miatt az évente 2- 3-szor �j�e�l�e�n�t�k�e�z�Q� áradások átmosó hatása (a diverzitás egyenletes­
ség alacsony értékei ezt jól mutatják), valamint az erdészeti, �m�e�z�Q�g�a�z�d�a�s�á�g�i� háborítás. 

Az �Q�s �h�o�n �o�s� �e�r�d�Q�á �l�l �o�m�á�n�y�o�k� csiga egY.iitteseik összetételüket tekintve megfelelnek a Ti sza 
völgyében másutt talált viszonyoknak (BÁBA 1980b). 

A megvil ágítás �e�r�Q�s�s�é�g�e�,� az �e�r�d�Q�á�J�l�o�m�á�n�y�o�k� záródása befolyásolja a faj és egyedszám ala­
kulását. (2. táblázat, 2. 3. ábra) 

A körtvélyesi holtág áll apotának felmérését az egymás után �k�ö�v�e�t�k�e�z�Q� növényzeti successiós 
áll apotok csigaegyütteseinek �m�o�z�a�i�k�s�z�e�r�q� összeállítása és összehasonlítása képezte. A vízi biotó­
pok �p�u�h�a�t�e�s�t�q� faunája hasonló más holtágak, kubik ok faunájához. A kubikokat Körtvélyesen 
�e�r�d�Q�t�e �l �e�p�í�t�é�s�s�e�l� kiszárították. A holtág a természetes �f�e�l�t�ö�l�t�Q�d�é�s� egy állapotát mutatja. Kultúr­
hatások kimutathatók az aljzat faunáján (kagylópusztulás). A vegetáció háborítottságát egyes 
fajok egyedszámának növekedés és más fajok kiesése mutatja. 

Uporedni faunisticki i ekoloski prikaz vodenih i 
kopnenih mekusaca za tiéenog okruga Körtvélyes 

BÁBA K. 

VPS "Juhász Gyula", Katedra za biologiju, Szeged, Hungaria 

Abstrakt 

Autor je u periodu 1959- 1981. godine prikupljao materijal sa 21lakali teta. Siromastvo 
suvozemnih lokaliteta u vrstama (7 vrsta) odredjuju dva faktora: 

- na dvo- i trokratno godisnje ispiranje sa niskih plavnih podrucja jasno ukazuju niska 
vrednosti diverziteta, i 

- antropogeni uticaj sumarstva i poljoprivrede. 
Sastav zajednice puzeva u autohtonim sumskim zejednicama odgovara nalazima sa drugih 

podrucja duz doli ne reke Tise (BÁBA 1980b). Na broj vrsta i jedinki utice intenzitet insolacije i 
sklop sumske zajednice. 

Uporedna naliza mozaicnog rasporeda zajednice puzeva na mitvajama Körtvélyes vrSena 
je na osnovu sukcesija biljnog pokrivaca. Fauna mekusaca vodenih biotopa je sli cna fauni drugih 
msrtvaha i kubika. Kubici Körtvélyes-a su sumskim plantazama isuseni. Mrtvaja pokazuje 
stanje prirodnog zasipavanje. Antropogeni uticaj je ocigledan na fauni korita (uginuée skoljki). 
Promena vegetacije popraéena je poveéavanjem brojnosti pojedinih, odnosno iscezavanjem 
drugih vrsta. 
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ICHTHYOLOGICAL RELATION S OF KÖRTVÉLYES 
DEAD CHANNEL IN MÁRTÉLY LANDSCAPE PROTECTION AREA 

Á. FARKAS 

Miksa Déri Machine Industrial Secondary School Szeged, Hungary 
(Received 15 October, 1981) 

Abstract 

I have been investigating Körtvélyes dead channel since 1972. A holiday res ort was estab­
lished on the banks of Mártély dead channel, as a consequence of this the ecological conditions 
of the dead channel have changed. 

I shortly introduce my methods of investigation. I mention the plant species and plankton 
which are important from the point of view offish fauna. I indicate their significance, the patho gen 
bacterium flora of the dead channel and the resulted fish-death. I describe the frequent fish spe­
cies, the quantitative and growth relations of fish stand and alevin. I call attention to the cir­
cumstances endangering the fish stand. 

I set up fauna list ab out fish species found in the dead channel in 1976 and 1981. I indicate 
their frequency. I call attention to the changes in the dead channel wich have happened during 
this period. I describe the fish species decreasing or increasing in number, in the menatime dis­
appeared or appearing·fish species according to their frequency. On the basis of my observations 
I try to explain the presumable causes of this phenomena. 

Introduction 

The research of fish fauna the observation of �r�e�p�r�o�d�u�c�~�i�v�e� and growth relations 
of single species have important economic interest. As a result of foundation of indust­
rial units, application of chemicals artificial fertilizers our rivers and natural waters 
have become more and more polluted. So the protection of indigenous fauna and 
flora is absolutely necessary. OUf state wish to ensure the achievement of this aims 
by foundation of landscape protection areas. The third landscape protection area 
of OUf country after Tihany and Badacsony, the Mártély landscape protection area 
can be found on the left bank of river Tisza. Two dead channels take up positions 
on the landscape protection area: Mártély and Körtvélyes dead channels. Few lite­
rary data are available about the fish fauna of dead channels (FARKAS 1976) from 
this part of river Tisza (FERENCZ 1965, MARJÁN 1971). The Committee of Tisza 
Research of Hungarian Academy of Sciences deal with the complex investigation 
of dead channel. 

Material and Methods 

I investigate into the fish fauna with the help of fishermen trusted with fishing of the dead 
channel. The fishing is done by laying down of fish-baskets, by curtain-net (so called "marázsa") 
and binding up angle. The whole dead channel is fished every year twice or three times with trail-
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net. So I have opportunity to observe both the quantitative formation of fish fauna and the fre­
quency of single species. In addition to this my own fisher-tackle als o helps to take a survey of 
fish fauna. My instruments are: 1.5 mX1.5 m brood-trap, 4 mmx4 mm cIose-meshed net, fish­
ing tackle and drag-net. I sort the fish caught during the general fishing according to species, I 
deterrnine their age on the basis of their scale-annual r ings then I measure the weight of same 
aged fish and I caIculate their average weight. The totality of caught fish was regarded as 100% 
from this I established the frequency and percentage amount of single species on the basis of 
indivi dual number of every single species. 

From 1000 pieces caught fish: 
+ rarely occuring species l-5 

+ + less frequent 5-20 
+ + + frequel1t 20-50 

+ + + + very frequent 50-200 
I il1vestigated into the stomach-content of predatory fish only. The fish species being in the sto­
mach were determined on the basis of their scales, fins and pharyngeal teeth. 

Description of Körtvélyes Dead Channel 

Körtvélyes dead channel is situated on the left bank of river Tisza between 
201-203 riverkm-s east of Szeged. Its length is about 5 km its average width 
is 300-400 m. It is U-shaped, periodically elosed dead channel. The depth of the 
water at the two ends of the dead channel is 0.5 m, while in the middie part 2.5-
3 m. It becomes gradually deeper from the two ends towards the middie part. The 
bed is covered by thick mud-layer wich is thickened annually by the flowing back 
flood. The subsoil of ihe dead channel is previous (A NDÓ, BODROGKÖZY and MA­
RIÁN 1974). 

It is periodically elosed dead channel. It is flooded by Tisza a1ll1Ually several 
times. During rainy years we can account with ] 0- ] 3 floods, during droughty 
years twice or three times. Regular flood is the so called spring-flood in May or June 
and the flood taking place because of rains in October-November. During the 
time of flo od the water level is growing with 3-5 m. The dead channel is the fonner 
bed of Tisza befo re regulation. It has an overweir at 201st riverkm. Here the overflow 
is leaving (SIMÁNDY 1978). At the end of the dead channel near the dyke a pumping 
station can be found wich supplies the rice fieJds with water, resp. let the drained 
water get into the dead channel. 

Characteristic plant species of the dead channel: 

On both banks of the dead channel rich plant vegetation can be found, Salicetum 
albo-fragilis association, as weIl as Phragmites communis, Lythrum salicari a, Lythrum 
virgatum, Potamogeton sp., Trapa natans; Carici-Typhoidetum, Caricetum gracilis, 
Lythro virgatae-Alopecuretum (BODROGKÖZY and HORVÁTH 1977). The maximum 
of these associations is in June, the minimum is in October. The roots of Salix and 
Populus species us ua Ily reach the water from the bank. These are very favourable 
places of roe-Iaying for Lucioperca and Alburnus species. Trapa natans means hiding 
place, worms living on its roots and stems mean food source for Cyprinidae species. 
Trapa natans covers the shoals of the dead channel contiguously from May till 
November. Abramis brama, Esox lucius like to lay their roes on the water-covered 
parts of Lythrum and Potamogeton species during flood (FARKAS 1978). 
Plankton-stand: concerning the greatest species- and" individualnumbers of zoo­
plankton always Rotatoria species are dominant except April. Protozoa and Ento­
mostraca species can be found in medium species - and individualnumbers (GÁL 
1977). 
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List of occuring more important species: 

PROTOZOA : Arcella discoides, Difflugia globulosa, Centropixis aculeata, Vorticella 
campanulla. 
Rotatoria: Polyarthra vulgat'is, Keratella cochlearis, Brachionus angularis. 
En t o m o s t r aca: M oina recrirostris, Bosmina longirostris-typica. 

Concerning the total individualnumber of zooplankton annually two maximums 
appear: a bigger in Spring (usually in May) and a smaller in Autumn (mostly in 
September or October). The formation ofindividualnumber is significantly infiuenced 
by the temperature. The optimal watertemperature is between 15-25 oC. At high 
waterlevel the number of zooplankton strongly decreases, after the flood is re­
estblished. In Körtvélyes dead channel beside diatoms Chlorococcales green-algaes 
occure in great number (KISS 1976). 

For young fish the above mentioned formation of zooplankton-number is very 
favourable because the hatched larvae and young fi&h find rich food especially 
Rotatoria in the water. We can explain the quick growth and vitality of hatched 
fish wi th this. Reproductive conditions of fish of the dead channel: 

As the dead channel is flooded al1l1Ually several times by Tisza the fish stand 
is continually changing. From the flooded area fish get into Tisza, or into dead 
channel, by chance into pits (so-called "kubik") after flowing back of the flood. 
The first flood usually coincides with the reproductive period of Cyprinidae species 
and on the flood area in the shallow, easily warming up water the young fish quickly 
hatch. After the flo od young fish find favourable conditions in the dead channel. 
During Summer this individuals grow stronger, then they get back into Tisza with 
the Autumn-flood. Consequently from the point of view of fish breeding and as a 
place of laying roes the role of Körtvélyes dead channel is very important concern­
ing the fish fauna of Tisza (FARKAS 1978). 
Factors damaging the fish fauna of the dead channel: 

The water-quality of the dead channel according to investigations ofM. HEGEDÜS 
(1981) is "clear" 1st class; obligate faecal bacteria for example faecalis coliform, 
faecalis streptococcus and species of Salmonella genus very rarely can be found. 
The number of bacteria-plankton is 1-1000 OOO m3, it increases during floods and 
decreases in Autumn. 
2250. Tiscia I. (276-tól) - Rné (4) X. 23. 

The water of the dead channel is polluted by the social sewage-water of sur­
rounded settlements as well as by the the drained waters of rice-fields consisting 
plant-protecting agents. I have experienced more important fish-death in 1975, then 
in 1977 in tbe middie of August. According to investigations of M. HEGEDÜS (1981) 
the fish death was caused by Salmone/la and by the polluted water (3rd class) of 
inflowing channel. 

The very active fishing is also a damaging factor of fish stand of the dead channel. 
During the autumnal general fishing a lot ofyoung fish jam into the close-meshed nets 
For this reason a great number of fry is perishing During the flowing back of Spring­
flood fishermen puH curtain-net ("marázsa") between the two banks of the dead 
channel in every 50-100 m. During some weeks they totally fish the whole fish 
stand of the dead channel. We should more thoroughly protect our indigenous fish 
stand in a landscape protection area. 

The role of fish stand in bird- and mammal-fauna: 

In Körtvélyes dead channel a peculiar flora, bird-, fish- and mammal-fauna of 
Europe can be found. At the two endr of the dead channel our water-birds find 
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food. Bird-species feeding in the dead channel: Egretta alba, Egretta garzetta, Ardea 
cinerea, Ciconia ciconia, Ciconia nigra, Platalea leucorodia, Anas platyrrhynchos, 
Nycticorax nycticorax, Pandion haliaetus, Fulica atra, Lutra lutra and Ondatra 
zibethica also occur in the dead channel. Unfortunately Lutra lu tra isn' t able to 
settle down there because of the intense fishing (CSIZMADIA 1976, 1980). 

Results 

Idetermined 31 fish-species in the dead channel in 1976. In 1981 I experienced 
changes in the number and frequency of fish-species. 

Comparison of fauna-lists from 1976 and 1981 according to cha nges of species-individualnumber 

Acipenseridae 
Esocidae 
Cyprinidae 

Siluridae 
Amiuridae 
Anquillidae 
Gadidae 
Centrarhidae 
Perciadae 

Fauna-list 

Acipenser ruthenus LI NNÉ 
Esox lucius LINNÉ 
Rutilus rutilus 
Leuciseus eephalus LINNÉ 
Leuciseus idus LINNÉ 
Seardinius erythrophthalmus LINNÉ 
Aspius aspius LINNÉ 
Tinea tinea LINNÉ 
Gobio gobio LINNÉ 
Barbus barbus LINN É 
Alburnus alburnus LINNÉ 
Blieea bjoerkna LINNÉ 
Abramis brama LINNÉ 
Abramis bal/erus LI NNÉ 
Pelecus cultratus LINNÉ 
Rhoedeus serieeus amarus BLOCH 
Carassius carassius LINNÉ 
Carassius auratus gibelio BLOCH 
Cyprinus carpio m. hung. HECKEL 
Cyprinus carpio m. aeuminatus HECKEL 
Hypothalamiehthys moli/rix V ALENCIENNES 
Ctenopharyngodon ide lia V ALENCIENNES 
Silurus glanis LINNÉ 
Amiurus nebulosus LE SUEUR 
Anquilla anquilla LINNÉ 
Lota Iota LINNÉ 
Lepomis gibbosus LINN É 
Lueioperca lueioperca LINNÉ 
Lucioperea volgensis GMELlN 
Perea fluviatilis LINN É 
Aeerina cernua LINNÉ 
Aeerina Sehraetzer LINNÉ 

1976 

+ 
+++ 

++++ 
+ 
+ 

++ 
+++ 

+ 
+ 

++ 
+++ 
+++ 

++++ 
+++ 

+ + 
+++ 

++++ 
+ 

+++ 
+++ 

+ 
+ 
+ 

++ 
+ 
+ 

+++ 
++ 

+ 
++++ 
++++ 

++ 

1981 

++++ 
++++ 

+ 
+ 

++ 
++ 

+ 
+ 

++++ 
+++ 
+++ 

+ + 
++ 
++ 

+ 
++ 

+++ 
+++ 

+ 
+ 
+ 

+ 
+ 

++ 
++ 

+ 
++++ 
++++ 

++ 
We can explain the rapid breeding of Esox lucius with the repeated fIood in February 
and March as weIl as with the increased individualnumber of Alburnus alburnus and 
the unchanged great individualnumber of Rutilus rutilus. Esox lucius has layed roes 
during the Spring-fIood in February-March in every year from 1977 up to this 
time. The hatched young fish found good feeding conditions and hiding place in the 
dead channel their growing parameteres were also very -favourable. 12 % of total 
weight of in Autumn fishe d fish was Esox lucius, its average weight was 1200 g(indi­
vidual at the age of three. The cause of decreasing number of Barbus barbus and 
Aspius aspius probably is the increasing amount of mud in the riverbed because of 
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the long-lasting floods of Tisza. The pebbly bottom is less, where these two species 
can lay their roes. The roots of willows standing on the banks of the dead channel 
are very advantageous for laying roes of Alburnus alburnus. Here they Jay roes in 
great quantity. The number of Abramis ballerus, Rhodeus sericeus amarus, Carassius 
earassius, shows ever decreasing tendency. I think it is caused by the rapid breeding 
of food-competitors. Carassius auratus gibelio reproduced itself rapidly after 1976. 
Nowadays its individualnumber shows decreasing tendency, in my opinion it is 
caused partJy by the spread of intense fishing partly by the food-competition of 
Abramis species. Amiurus nebulosus probably because ofillness nearly totally perished 
from Tisza and its dead channels. Ctenophoryngodon idella has appeared in the dead 
channel in 1977. In 1978-79 significant part of Trapa natans was eated by them. 
They endanger the existence of indigenous fish fauna. From 1980 their individual­
number has been decreasing. They got into Tisza by chance from fish-ponds during 
floods. Individuals of Cyprinus earpio morpha hungarieus were considerably mixed 
with morpha acuminatus. They prefer to be in the dead channel. The shallow part 
of the bed overgrown with Trapa natans is very favourable for them. The weight of 
their 4-5 years old individuals reaches 1000-1200 g. In 1975 and 1980 their spawn­
ing was very succesful. The great number of Perea fluviatilis is attributed to the ad­
vantageous ecological environment. It is a fish with very low demand of oxygen. 
It occurs also on the more shallow places of the de ad channel. In its nutrition first 
of all Alburnus alburnus plays role, Rutilus ruti/us is only 24 % of its food. I have got 
the same result at the investigation of stomachcontent of Esox lucius too. The reason 
of this - in my opinion - that Rutilus rutilus is abI e to hide better. Lucioperca 
lucioperca occured only in lower individualnumber in the dead channel. They are 
mostly 15-20 cm long individuals. Their growing time is good at the age of three 
they reach 700-750 g in weight (FARKAS 1980, HARKA 1972). 
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A Mártélyi Tájvédelmi Körzet Körtvélyesi-hoItágának 
ichtiológial viszonyai 

FARKAS Á. 

Déri Miksa Gépipari Szakközépiskola 
Szeged , Magyarország 

Kivonat 

A terület hoJtágainak ilyen irányú kutatásai 1972 óta folynak. Megállapítást nyert: a hal­
faunája szezonális változását tekintve összefüggés adódott a holtágak mikroflóra és faun­
összetételének mennyiségi és �m�i�n�Q�s�é�g�i� változása között. Hasonló eredmények születtek a pato­
gén baktériumflóra és az �i�d�Q�n�k�é�n�t�i� halpusztulás vonatkozásában is. 

�S�z�e�r�z�Q� adatokat közöl e vizek halfajainak gyakoriságára, a halivadék mennyiségi és egyed­
növekedési viszonyaira egyaránt. Elkészült a holtágak halfajok faunalistája is, öt évi vizsgálatai­
nak szintéziseként. Ezáltal nyomon �k�ö�v�e�t�h�e�t�Q�k� az �i�d�Q�k�ö�z�b�e�n� �e�l�t�q�n�t�,� vagy megjelent fajok is. 
Felhívta a figyelmet a halfaunát károsító, így a természetvédelem érdekeit is szolgáló hatáso!-:ra, 
azok elhárítására egyaránt. 

Ihtioloske osobenosti mrtvaje Körtvélyes 
zastiéenog okruga Mártély 

FARKAS Á. 

Srednja nasinska skola "Déri Miksa", Szeged, Hungaria 

Abstrakt 

Istrazivanja su zapo5eta u 1972. godini. Utvrdjenaje uzajamna uslovljenost izmedju sezons­
kih promena ihtiofaune i kvaIitativnih i kvantitativnih promena = ikroflore i faune mrtvaja. 
Slieni su rezultati i u odnosu na patogene bakterije i povremenog pom ora riba. 

Prezentovani su podaci o cestoéi pojedinih vrsta riba u ovim mrtvajama kao i o uslovima 
kvantitativnog i pojedinacnog rasta riblje mladji. Kao sinteza petogodisnjih istrazivanje izradjen 
je spi sak ihtiofaune mrtvaja. Na osnovu toga moguée je pratiti kako vrste koje su nestale, tako 
i nove koje su se u medjuvremeno pojavile. Ukazano je i na, za faunu riba, stetne uticaje i otkal­
njanje isti h, a time i na zaítitu zivotne sredine. 
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MXTMOJIOrllllECKME OTHOIDEHMH CTAPMIJ;b1 KEPTBEMEllI 
MAPTEJIhCKOrO 3AIIOBE.l1:HOrO p AMOHA 

A. <llapKam 

MallilIHHOrrpOMbIllirreHHall �C�r�r�e�~�R�a�J�I�b�H�O�-�C�p�e�,�n�:�H�l�!�l�I� lliKOrra HM. 

MRKllia ):(epR, Cere,n:, BeHTpRlI 

Pe310Me 

Mccrre,n:OBaHRlI Ha �C�T�a�p�R�~�a�x� HaUIRX peK rrpOBo,n:lITClI c 1972 ro,n:a. B pe3yrrbTaTe rrpRlliJIR K 

TaKoMy 3aKJIlO'ieHHIO, 'iTO B KOrrR'ieCTBeHHbIX H Ka'ieCTBeHHbIX OTHomeHHlIX 3,n:eCb o6pa3yeTclI 

B3aHMHall CBlI3b MelK,!(y MHKpOqJJIOpOH: �C�T�a�p�R�~� H CJIOlKeHHeM HX HXTHo<jJaYHbJ. IIo,n:06Hble pe3yrrb­

TaTbI B03HHKalOT TaKlKe MelK,!(y rraTOreHHOH: 6aKTeplIaJIbHOll: <jJrropoíí: K ce30HHoíí: [J'16eJIbHIO pbI6. 

ABTOp rrpKBo,n:KT pe3yJIbTaTbI rro BCTpe'iaeMOCTH BR,n:OB pbI6 B Bo,n:ax, a TaKlKe o KOJIH'ieCTBe 

MaJIbKOB pbI6 B OTHOllleHHlIX HK pa3BRTRlI. Ha OCHOBaHHH ITlITKrreTHRX Hccrre,n:oBaHlill6bIJI COCTaBJIeH 

crrKCOK pbI6HOl!: <jJayHbI ::lTHK �c�T�a�p�K�~�.� B CB1I3K c ::lTRM MOlKHO 03HaKOMHTbClI c pOCTOM H rR6eJIblO 

pbI6, a TaKlKe c rrpK'iHHaMH rrpIIBO,n:lIm;I{MI{ K ym;ep6y pbI6HOíí: <jJaYHbl, o,n:HOBpeMeHHO c B03MOlK­

HOCTblO HX yCTpaHeHlJl!, 'iTO lIBJIlIeTClI Jol:HTepeCOM oxpaHbl rrpRpo,n:bI. 
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FEEDING ECOLOGICAL INVESTIGATIONS IN THE DISTRICT 
OF THE NATURE 'CONSERVATION-AREA MÁRTÉLY-KÖRTVÉLYES 

L. MAGYAR 

Juhász Gyula Teacher's Training College, Szeged, Hungary 
(Received 50ctober, 1981) 

Abstract 

We have settied graet tits (Parus maior L.J. blue titmouses (Parus caerulues L.) and tree­
sparrows (Passer montanus L.J with the help of artificial nest-holes in the poplar plantation of 
the Tisza flood plain in the nature conservation area of Mártély-Körtvélyes (Hungary). We 
examined the nest building, feed,ing biological relations of these three species. 

We stated that the individuals of the settJed species used the most advantageous materials 
and Arthropods for nest building respectiveJy as food from this surrounding. 

AlI the three species fed their youngs on Noctuid larvae and imagos. 
Food of tree-sparrows didn't differ in species only in variety from that of the two titrnouses. 
Bird settlements wi th the help of artificial nest-holes served unanimously the decimetion 

of insect pests in monocultural tree, plantations. 

Raising of the problem 

The face of the earth goes over radical ch anges under the infJ.uence of human 
activity. In consideration of economical factors being determinant also on nature 
conservancy areas, there is no other choice for rátional, nature enthusiastic specialists 
as to look for those resolutions - between the limits of our present and future eco­
nomical development -, wich can effect the nature advantageously to a certain 
extent. 

We choose of the irivestigation of bird relations of artificial poplar forests upon 
such considerations nea r 10 years ago. 

Birds are indicators of nature conservation �~� wrote A. KINE (1965). They - as 
the most sensitive seizmographs to environmental changes - indicate only sub­
sequently the deterioration of something irredeemably as the result of human acti­
vit y with altering their course or with their perishing. Birds and plants form an 
inseparable connection in the nature. This unambigouos unit y is at separated in 
favour of greater financial income. 

More and more intensive plants are imprtovled �a�~�d� these tree types growing quikly 
and their plant associations can be considered not as forests but as plantations. 
A poplar plantation grows ready for cutting on a right place during 20 years. Birds 
aren't able to immigrate into these plantations so speedily. For avoiding this the 
settlement of artificial nest-holes can be a good solution. 
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Aims and motivation 

We tried to promote the settlement first of all of great tits with the help of 
artificial nest-holes. We thought, if we can localize great tits with artificial nest-holes, 
at least for the time of hatching, we can determine the interrelation of this species 
to the given environment with neck-ringig method made on youngs. 

Examined area 

We began to settle artificial nest-holes upon the request of the Committee of 
Hungarian Academy of Sciences at Szeged, in the surrounding of the Tisza reach 
at Mártély-Körtvélyes. At setting out tbe first 10 nest-boles we could approacb 

o o o 1 o o o 

2 
3 
4 

MI 5 

• 

Fig. J. Examined area in Körtvélyes island: agricultural area; dike; willow-poplar gallery-fore 
and planted poplar; examined area 

tbe territory only by boat from tbe side of Vásárhely, because of tbe bigh water level 
in early spring of 1971. At bigh water only the waterside zone remains dry, so tbe 
first and tbe later nest-boles were also settled parallel to the living Tisza river, on the 
treetrunks, 100 meters far in the forest, with south-western flying bole. The planted 
stand consists of poplar respectively of a few maple-Ieafed platans. The plantation 
is edge d by eart b way from the direction of the Tisza. On the side lieing toward the 
Tisza. On the side lieing toward the Tisza indigenous poplars, willow5, Italian pop­
l ars and an acacia hedge are grown from the seeds and fruits transported by the water. 
In the first years only dewberry occured as underwood. Later on - mainly owing 
to the �g�l�a�d�e�~� and decimations formed by the thining of tree stand s - a nearly im­
passable tbicket of acacia rose. Condition of the ground is damaged also by the cur­
rent of the river wich beats down the underwood at high waters averagely three times 
in a year. This was the destiny of the stand planted later on the examined, 1 km long 
part on the occasion of the high flood in 1970. 
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The used nest-hole types 

I have brought the first hole type from the Ornithological Institute of Hiddensee, 
ÁDR. This type was modified on the ground of our later experiences. Recently we 
use holes kllown from Neschwitz (GDR). Its advalltage is, that its cIosing device 

Fig. 2. Nest-hole type from Hiddensee Fig. 3. Tempting feeding on the hole 
settlement 

can not be Iif ted and carried along by the water at a bigb water level. For comparison 
three westgennan facement hole can be found on the territory and also some boles 
witb magnesite basic material made for my suggestions by the Visegrád Parkforest 
Farm. The usefulness of these holes will be detailed at the discussion of nesting 
relations. 

Periods of investigations 

There were montbly hole-visits between 1974-81, and crop-content examina­
tions from May to August. It is characteristic of the examinations' difficulty that 
during the seven years tbere were 18 times bigh water in hatching time. At such a 
time we could control the holes and take samples only from a boat. 

Occupation of holes and nest building 

To promote tbe occupation we used two methods. Partly in favour of winter 
feeding we put sunflower-seeds in plastic flacons on the nest-hol es. 

Occupation of new nest-boles was prosperously influenced by tbe autumnal 
setting out while recognition of winter biding-places promoted tbe rise of nesting 
number. The next table sbows the ch ange in number of boles tbrough nesting time. 

The number of holes is decreasing because of the extremely high humidity from 
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year to year. At the beginning we used plastic foil for covering holes. That must be 
changed in every year. Later we covered the top of hol es as weH as the upper part 
of lath wi th painted aluminium foil, fixing the hole to the tree trunk. 

With this method it can be attained to use the holes - made of 2 cm thiek 
de al impregnated with xyladecor - also ten years long. The number of holes was 
decreased by wilfuIl damage as weIl as by the forest thinning works. For this 
reason 25 holes went wrong during eight years. 

Related to holes settied in other forest-types woodpeckers made less damage 
here. Presumably this rapodly growing tree species, foreign to this land is unfavou­
rable for insects, too. The wood-cement holes with round surf ace proved to be the 
best among the settled ones for nesting of great tits. For this reason we fasten com­
pact, triangular logs into the corner of the woodell holes wi th al1gular surface. 

The sheltered corners of holes are used by different Arthropods for hiding and 
pupation places from autumn to spring. These Arthropods are: carabid beetles, 
spiders, eaterpillars, their pupas and egg-cocoons. Nest-holes staying empty alI the 
year are settlements for carabid beetles and spiders. The occupied holes are free from 
intruders. We have placed a biostrip piece into the upper corner inside the hole inac­
eessible for birds for keeping off pests and intruders. We experienced that owing to 
this method there can be find no bird-lices, no wooly aphids, no ticks in the nest­
holes. Subseguetly youngs can develop better and they became stronger. The above 
mentioned method is proved als o by the bird fanciers' experience of several years. 

The nest predator activity of small mammals couldn't be observed in this 
fiood-plain poplar plantation. Probably it is not a favourable hunting-ground for 
them because of the often water cover wich decreases the number of animals living 
on and in the ground. 

Occupation of nest-holes begins with resting there by night already in winter 
respectively in early spring. The main hatching time is in the fourth and fifth monthes 
but hatching pairs can be found rarely still in the seventh month. 

Nest building begins wi th laying the foundation. Mainly moss and fine-stapled 
grass are used by great tits and they line the nest with deer-hair. Deer-hair has a 
long, fibrous, tubular structure what seems to be very suitable for liming the nest. 
This material is plenty available for great tits. Flood of the river affects this fact 
particularly. The investigated area being nea rest to the river-bed is laying the highest. 
At inundations the part of flood-plain laying nearest to dikes is getting saturated 
first and so rises the water level on the side of the living river. This is the reason of 
wild animals' getting stuck in the holm, in the 3 km wide fiood plain and their spring­
shedding goes on in the district of the hole-settlement. These sloughed hair packs 
laying all over are used for nest-building by great tits. We tested their quick react 
to the presence of materials wich can be used for nest building. We experienced that 
cotton-wool placed out appears in the upper moss layer an hour later. 

As it appears from the table 1. at the beginning a lot of tree-sparrows tried to 
build a nest. Sparrows nesting regularly in couples were collected together and put in 
linen bags during evening controls and they were taken ten km far away and released 
there. From such a distance they couldn't return to the hole-settlement. That could 
be controlled by placeing coloured plastic rings on. 

The high fia od levels of 1980 lift ed and sept away the doors of more holes. In 
two of the 20 holes wich became opened so, settled redstars. This experience was 
used for widening the possibilities of nesting. To avoid the endangering of holes by 
high waters we switched over to Neschwitz hole-type. The hole cover of that can 
not be lifted by floods. 
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Table 1. Number of bird couples hatching in the nest-hole settlement at Körtvélyes 
du ring the eight years of the investigations 

Total number Total settled Year of holes Great tit Blue tit Tree sparrow 
in a year holes 

1974 45 9 1 11 
1975 75 16 10 26 
1976 75 17 5 23 
1977 70 17 5 23 
1978 65 16 5 21 
1979 60 14 2 17 
1980 56 13 3 16 
1981 50 12 5 17 

Neck-ringing method and its results 

Food samples can be collected among resident bird youngs by neck-ringing 
method. Youngs at the age of about 1-2 weeks are the most suitable for this inves­
tigation. Rings are made of tin-Iead solder wire used in radio-technics since it is 
enough hexible but rigid at the same time. Y oungs remain two hours long ringed 
when the food samples will be collected one by one wi th forceps into phials fulled 
with formalin. Labels are placed in every phial with the right data. Feeding activity 
was also examined at ringed and not ringed youngs, too, from a suitable distance 
witholl;t disturbing as it is possible. We experienced that feeding activity decreases at 
ringed youngs. Sulseguently the weight of food samples is less as that of notJringed 
ones. 

Food samples were produced by 290 crop content of 180 nests during eight 
years. The collected material made possible the determination of 120 insect indivi­
duals. (Table 2) 

The percentage distribution of insect species found in the collected food samples 
is as follows: 

Lepidoptera 
Coleoptera 

25% 
50% 

Araneidae 
Aphilididae 

5,5% 
19,5% 

The food consumption in two hours in the case of a young great tit is 370 mg on 
average in this poplar plantation between May and July. This value is equivalent with 
seven owlet-moth imagos wich are foraged without wings by the mother birds. The 
values mentioned above are given on the basis of crop-content samples. We emphasize 
repeat edi y that the feeding intensity is decreasing in holes wi th youngs. Regrettable 
no better method is still known for feeding examinations of living birds. Our data 
are corresponding to the va lu es measured by ROGENSE, BOUCHNER, KLUYVER (1951) 
and MANFRED (1959). It is remarkable that the two tit species and tree-sparrows feed 
the same food in this living-space. The intensity of feeding is changing depending on 
the age of youngs. They get food per minute tili the age of one week though food 
pieces are smal!. In the age of 2-3 weeks youngs are fed in every fifth, tenth minute. 
By this time the size of food pieces is equivalent with a wingless imago of Noctuidae 
or with a Melasoma popnli. In the case of plant- lonse more specimens are fed at 
same time. Feeding intensity is the highest after taking flight when the whole tit­
family flies from tree to tree. We experienced that bird parents give a food piece to 
their youngs during this period in every 5-10th second. The food collecting range 
is the smallest up to the youngs' age of one week, but never surpassed a cirele with 
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Group 

Noctuidae 
Noctuidae 
Melasoma 
populi 

Geometridae 
Synaptus 
fil if or mi s 

ChrysomeJidae 
Dorytomus 
longimanus 

Aphidina 
Curculionidea 
Salticidae 
Araneus 
Lepidoptera 
Satyridae 

Table 2. Insects determined from the samples 

Parus major 
(great tit) 

Passer montanus 
(tree-s parrow) 

results of crop content examinations of their youngs 

Develop-
mental 
stage 

larva 
imago 

larva 
imago 

imago 
larva 

imago 
imago 
larva 
imago 
imago 
larva 
pupa 

Total 
occurence 

20 
130 

140 
10 

50 
50 

70 
150 
50 
10 
30 
10 
10 

Group 

Noctuidae 

Synaptus 
fiJiformis 

Chrysomelidae 

Develop­
mental 
stage 

larva 

imago 
larva 

Total 
occurence 

10 

10 
40 

50 meters radius during the time of staying in holes. This can be explained probably 
with the territory's richness in food. We used trap s with ethylenglycol and made 
collectings with mets for making the identification of food samples easier. The 
species of food samples in comparision to the collected ones can be found totally 
convincing. 

We were led in the spatial placing ofholes - over and above the facts mentioned 
in the introduction by the next considerations: we piac ed the holes in groups of 4 
respectively of 2 ones, 50-100 meters far from one an other, in the 1 km long and 
100 m wide forest belt. The holes were placed one by one at the inner edge of the forest 
belt. We used a much higher den sit y of holes as KLUYVER (1951) 1cnown from the 
literature. This was suitable for deci ding the territory's supporting capacity. More­
over we could solve the problem of feeding in winter with the help of the sur­
plus holes. 

Immigration into the holes - except the ini ti al time - was nearly constant 
and we found it to be 31 %. Decrease of this value occured during those years when 
the holes were swamped by the flo od of the Tisza. While during the time of a long 
lasting flood morI being lower than the level of holes, the number of hatching bird­
couples was greater than during the period without inundation. The reason of that 
is: nests laying near the ground get flooded and therefore increased the occupation 
of artificial holes. 

We found a greater density in the 20 m wide belt of the forest edge as in the 
zone of20 to 100 meters. This phenomenon can be called edge-effect which is increasing 
proportionally wi th the age of hole-settlement. 

During the investigated time period we could meet with an increase of Amorpha 
fructicosa, acacia stand inside the underwood and on its most dense places a decrease 
ofhatching couples was to be found. We could ob serve the same at control samplings, 
too, that is the insect fauna of acacia stand is armer in number of species and indivi­
duals. Probably the strong volatile oil of the glandular hairs covering its leaves kepps 
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the insects away. A weIl recognizable connection can be found between the quality 
and fauna of forest as living-space. This· appears also in this case as from the 
avicoenological works of LEGÁNY (1968) and others. 
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Ornito-ökológiai vizsgálatok a Mártélyi Tájvédelmi Körzet térségében 

MAGYAR L. 

Juhász Gy. �T�a�n�á�r�k�é�p�z�Q� �F�Q�i�s�k�o�l�a� Szeged, Magyarország 

Kivonat 

A körtvélyesi tájvédelmi körzet tiszai hullámterében kihelyezett mesterséges fészekoduk 
segítségével a nemesnyárfa �e�r�d�Q�b�e�n� széncinege - (Parus maxor) telepet hoztunk létre. Fiókáikon 
ligatúrás módszerrel táplálkozásbiológiai vizsgálatokat végeztünk. Vizsgáltuk ezen kívül a fészek­
odútelepen kialakult fészkek �s�ü�r�q�s�é�g�é�t�,� s ezeknek ökológiai okait kerestük. 

Megfigyeléseink azt igazolták, hogy az odútelepet nem csupán a széncinegék (Parus ll1ayor) 
hanem a kékcinegék (Parus coeruleus) és mezei veréd (Passer montanus) betelepedték. Mindhárom 
faj fiókái n elvégeztük a begy tartalom vizsgálatot. A kapott begy minták alapján identifikált rovar­
fajok majdnem teljesen megegyeztek. 

A három faj által felhasznált rovarok a nemesnyárfa ültetvény legfontosabb �k�á�r�t�e�v�Q�i� közül 
kerültek ki. A begymintában e rovarok �e�l�Q�f�o�r �d�u�l�á �s�á�n�a�k� gyakorisága gradációjukkal egyenes 
arányt mutatott. 

Megállapítottuk, hogy a �f�é�s�z�k�e�l�Q� fajok táplálkozására és �t�e�l�e�p�s�q�r�q�s�é�g�é�r�e� egyaránt hatással 
volt az aljnövényzet és a IOll1bkoronaszint vegetációja. Agyalogakácos (Amorpha fruticosa) 
�c�s�e�r�j�e�s�z�i�n�t�q� �e�r�d�Q�s�é�g�b�e�n� alacsonyabb volt a lakott fészekoduk száma. 

A monokulturális �e�r�d�Q�b�e�n� a �k�á�r�t�e�v�Q� rovarok gradációinak csökkentésében a mesterséges 
fészekodú kihelyezésével a megtelepített széncinkék hathatós segítséget nyújtottak. 

Ornito-ekoloska istrazivanja na podrucju za ti enog okruga Mártély 

MAGYAR L. 

VPS "Juhász Gyula", Szeged, Hungaria 

Abstrakt 

U plantaznoj topolovoj sumi na plavnom podrucju Tise, zastiéenog okruga Körtvélyes, 
uspostavljena je kolonija velike senice (Parus mayor) putem postavljenih gnezda. Na ptiéill1a 
primenom ligature, izucana je biologija ishrane. Registrovano je takodje i gustina naseljenih 
gnezda u koloniji i trazeno njihovo ekolosko tumacenje. Utvrdjeno je da je koloniju postavlje­
nih gnezda pored velike senice naselila i plava senica (Parus coeruleus) i poljski vrabac (Passer 
montanus). 
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Determinacijom uzoraka insekatskog materijala u voJjci, utvrdjeno je da se pti éi ove tri 
vrste ishranjuju skoro istom hranom. Ove insekatske vrste predstavJjaju na jznacajnije stetocine 
pJantaznih topoJa. Utvrdjena cestoéa prisutnosti ovih insekata u uzorcima je u pravoj srazmeri 
sa njihovom gradacijom. 

Utvrdjeno je da je gustina naseJja ovih gnezdarica i njihova ishrana u punoj zavisnosti od 
spratovnosti vegetacije. U sastojini sa prisustvom Amorpha fruticosa u spratu sibJja, gnezda su 
sJabije bila naseJjena. 

U monokulturnim sumama naselje senica u postavljenim gnezdima ima znacajnu ulogu u 
smanjivanju gradacije stetnih insekata. 

OPHlITOJIOrO-3KOJIOrlI-qECKME HCCJIEJ.!:OBAHlIH 
B IIPOCTOPE IIPlIPO,a:OOXOPOHHOM JOHE MAPTEJIH 

JI. MaP;lIp 

Ile;:nrHcTHTyT HM. )J;lOna IOxac, Cerep;, BHP 

Pe3IOMe 

B KepTBeJIbeIIICKOH 3aKa3HHKe, B TOIIoneBoM necy pa3nHBHOH TeppHTopBH peKH THCbI IIPH 
IIOMOmH HCKyccTBeHHbIX p;yIInoBblX rHe3p; yp;anocb pa3BecnI KonOHHH CHHHl(. Hap; llTeHl(aMH 3THX 
IITHl( IIpOBenB Hccnep;OBaHIDl: HX 6HOnOrH'leCKOrO mnaHHlI. Op;HoBpeMeHHo IIpOBenH Hccnep;OBaHHe 
Rap; IIpH'lHHaMR B03HeKHOBeHHlI rycToTbI rHe3p; H 3KOnOfH'leCKBe npR'lRHbI ].[x o6pa30BaHHlI. 

HaM npRIIInoc6 y6ep;RTcll H B TOM, 'lTO KonOHHH rHe3p; B p;ynnax 3aCenHnB He TOJIbKO CHHHl(a 
06blKHOBeHHall H rony6all, TO TaK)[(e noneBOH Bopo6etr. IlpoBep;eHo H3y'ieHHe cop;eplKHMoro 306a 
nTeHl(OB. Ilo cop;eplKaHHlo HaceKOMblX B311Tble lKenyp;O'iHble IIpo6bl, 6bWH Hp;eHTR'iHblM}{ y Bcex 
Tpex BHP;OB IlTHU;. 06HapYlKeHHble HaceKOMbIe B lKenyp;Kax OTHOClITCll K HaH60nee BalKHblM Bpep;H­
TenliM TononeBblX HaCalKP;eHHH. 

HaCeKOMble B lKenyp;O'iHbIX rrpo6ax rrTRU; HaXOp;lITClI B rrpHMblX OTHOlIIeHHlIX c rpa;:nraU;Heii 
RX BCTpe'iaeMoCTH. 

Orrpep;eJIHnOCb TaKlKe, 'iTO Ha IIl{my H rycToTy, KonomfH rHe3)J;yroru;HxClI rrnll(, 60JIbIIIOe 
BlI HlIRHe OKa3blBan paCTHTeJIbHblH nop;neCOK, a TaKlKe BblCOTa fl IIIHpHHa KPOHb! p;epeBbeB. 

B KyCTapHfIKOBblX neCHblX u;eH03ax c ManblM aMop<jJbT, p;yIIna MeHblIIe 6bWR 3aHlITbI rrTHu;aMB. 
B MOHOKylIbTypHblx necax, B YMeHbMeHHOH rpap;aU;HH Bpe,ll;HblX HaceKOMblX rryTeM pa3Meme­

HHlI AyrrnoBblX rHe3P;, HaceneHHe CHlml( rrpOH3BOP;lIT 3Ha'iHTenhHylO nOMOmb. 
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Abstract 

The authors made ornithological investigations on one of the typical flood-plains of the 
Tisza, on the so called Körtvélyes-holm (South Hungary, lower reacses of the river Tisza). They 
c1assified the ecosystems of this region in the light of the effects of the most important ecological 
factors affectiog,the bird community. They introduce the species living and nesting in the diffe­
rent biotops and regions of the aquatic and terrestrial ecosystems. They discuss the effect of floods 
on the nesting community and on migration of birds. 

Participation of Passeriformes in the energy flow of the territory is demonstrated on the 
basis of the biomass of bird species. 

Introduction 

Our study is the prosecution of a systematical examination of bird community 
living on the flood-plains of the lower Tisza reaches at Tápé, �V�e�s�s�z�Q�s�,� Lakitelek 
publicated in the years 1965, 1973, 1978. 

The land - to which the flood-plain, named Körtvélyes holm belongs - has 
stiU maintained some characteristics of the geographical and biological state from 
before the Tisza's control, therefore it was selected to be a nature conservancy area 
by the National Nature Conservation Office (1971). 

Körtvélyes ho lm which is enough good protected against antropogenic effects 
in consequence of the terrain's attributes and the water covering of the frequent, 
long lasting floods, is the biotop of a typical Tisza flood-plain bird community. Its 
examination is an important task in the respect of Tisza-research, but its result 
can be weIl used for the nature preserve and forestry practice, too. 

The first of its examiners was probably K. LAKATOS, who was fowling on this 
territory in the final years of the last century, then B. BODNÁR collected there. Later 
on P. BERETZK, I. STERBETZ, M. MARIÁN, A. BANKOVICS, Gy. TREASER examined 
this bird community. (i. BOGDÁN. M. MARIÁN, L. PUSKÁS, L. SALAMON) 

The systematical work was carried out by the ornithological group in the frame 
of the Tisza Research Work-group. Now we should like - beside the environmental 
effects on bird community - to introduce the quantitative relations of the song­
birds (Passeriformes) living there. 
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Materials and Methods 

Körtvélyes holm lays 30 km far from Szeged, to the North. I ts surface is about 20 km!. 
The horseshoe-shaped territory is surrounded from northern-east by the Tisza reach between 
203-204,6 river-km, from the other sides by the Körtvélyes back water. On terrestrial way it 
can be approached only from the north-western corner (1. scatch map). 

The area belonging to the Tisza basin in geological sense was forrned by the erosion of the 
H olocene Tisza. Its highest parts are the river-side sand-hilJs accompanying the recent stream-bed. 
The marshy lowlands lieing inside the holm are originated on the place of the mortlakes origi­
nated as a consequence of the form er river-bed-drag. 

The Körtvélyes back-water disconnected from the Ti sza in 1887, is connected with the river 
- only at high waters - by a canal. The water overflow of the surrounding agricultural land 
polJute d sometimes by plant protectives and chemical fertili zers, is lifted into the back-water. 

The holm is inundated with 2-3 m high water by the Tisza flood in almost every sring, so 
it is one of the most important factors of the evolution of ecosystems respectively bird communi­
ties. 

This ground belongs to the cJimatic zone with warm, dry and hot summers, of the Lower­
Tisza region. The mean annual temperature is 10.5 C. The long, warm autumn is characteristic. 
Winters are moderately cold, poor in snow. So it becomes possible for the song-birds arriving 
in flocks from north to overwinter here. The annual precipitation is few, 580 mm. 

The half of the plants covering the holm's whole surface consists of sof t wood and hard 
wood forests, respectively paper-poplar plantations. On a smalJer and s(eadily decreasing terri­
tory we can find agriculture and orchards suffering from fioods (1st scatch-map). 

As a method of the research incJuding the whole ground of Körtvélyes holm we used a 
relative-linear one between 1968 and 1981 (TuRcEK 1958). 

The quantitative survey of Passeriformes population was carried out on a standard terri­
tory of two hectares marked out in the old willow -poplar forest flourishing by the northern reach 
of Körtvélyes back-water. There we survayed with an absolute quantitative method (MARIÁN, 
1979) in every two weeks during hatching time. 

There were such years or yearly such periods at the every twoo investigations whell we could 
come nearer to Körtvélyes holm only through the river Tisza by ship and we could move on the 
territory only with boats. 

Results 

In the following we examine first of all the effects of the most important ecolo­
gical factors regulating the vital conditions of nesting species. 

Birds as living being s in general get into close connections with their surrounding 
through the possibilities respectively processes of feeding (food supply), reproduc­
tion (nesting places, presence of nest material) defence (hiding places against clima­
tical effects and natural animies, posts for watching the latter). 

Because of the regular floods - ab out the ecological effects we shaII write 
later - Körtvélyes is one of the few South-pJain territories (of the great Hungarian 
Plain) where the antropogenic interposition (hunting, tree cutting, soil cultivation 
tri ed over again, hay making) is relatively insignificant, not occured in some years. 
The whole region is practically unpopulated. 

Taking alI these into consideration and typifying the ecosystems of this region 
in the intrest of characterisation, we can establish the followings. 

Aquatic ecosystems 

1. Back-water 
On its surface grow the associations of water-chestnut (Trapetum natantis) 

MÜLL. et GÖRS 60 and water-fem (Salvinio-Spirodeletum) SLAVN. 56. !ts tidal water 
is lined in many places by rich sedge-association, elsewhere by reed-spots. !ts water 
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is refreshed and dammed by the yearly icy and green fiood of the river Tisza. As a 
function of that the water level fiuctuates between 2-0.8 meters. The buttom is co­
vered by 50-60 cm deep mud. The water is rich in micro-organisms and fishes. 
A lot of water and wading birds can find here their food but only few satisfactory 
hatching places are to be found. Establishment for nesting of birds is disturbed by 
the anglers being active the re. 

Characteristic nesting species are: Anas platyrhynchos (this hatches als o in 
hollows and among the top branches of water side willows), Fulica atra, Podiceps 
cristatus, Ixobrychus minutus. 

It means an important feed ing place for the species Nycticorax nycticorax, 
Egretta garzetta, Ardea cinerea and Larus ridibundus. 

2. Stagnant waters, pools 

These waters entagling the inside of the holm remain some month long after 
the fiood's passing. They dry up regularly only at the end of July, in August, that 
is they provide a convenient living place just in nesting time for the riparian and 
swimming birds. In the stagnant waters wide sedgy-rushy associations can be found 
which turn into marsh-fields. 

!ts characteristic species feed predominantly on plant food: Aythya nyroca, 
Gallinula chloropus and Rallus aquaticus. 

The Anas platyrhynchos is nesting here on the ground, on the shore of these 
stagnant pools. Fulica atra, Aythya ferina and Podiceps rufipes are hatching in a 
small number. 

Our herons (first of aH packs of grey herons) and Limicols are gathering in a 
great number for the food gived by the ebbing, desiccating stagnant waters during 
the autumnal migration time. Conversely numerous open water surfaces giv e acco­
modation for fiocks of duck-arts during the spring migration. The scattered accipitraI 
community is represented only by Haliaetus albi cili a appearing from time to time. 

Terrestrial ecosystems 

1. Fields 
The greatest part of the holm is covered by speargrass marsh-fields (Carici 

Alopecuretum pratensis Soó 71). The above mentioned stagnant waters can be fouat­
in this. As an effect of fioods it can be described as amoist field in the greatest pard 
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of the growing season. Its annual plant-associations are cbanging in accordance 
with the water-cover. In the infrequent years free from flood on a part of the terri­
tory is clipping, what decreases the number of species nesting on ground. 

The scattered nearly ground poplar groups (Populus alba) are cbaracteristic 
of the Körtvélyes field. These are resting places for buzzards and kestrels flying 
above the territory. 

Vanellus vanellus hatching on the edge of stagnant waters, Gallinago gallinago, 
Saxicola rubeira, Embreza calandra nesting on the grassy part of the bigher, drier 
places are characteristic among terricol species. Tringa totanus also lays her eggs 
on moist fields in wet years. 

Larger or smaller packs of molting ducks (Anas platyrhyncbos, Aytbya nycroca) 
also can find ahiding place here. A great number of Ciconia nigra come together 
for autumnal migration. (We observed 180 specimens on 18th of July in 1976.) More 
hundred Merops apiaster ilit gathering for migration above the territory at tbe end 
of July, in August. 

2. Forest 

About the half of the holm ÁS covered by forest. The bank of the river and the 
back water is edged witb willow-poplar gallery forest (Salicetum albaefragilis Soó 
(33) 58). A coppice of dewberry (Rubus caesius facies) forms its underwood. The 
old willow stand along the northern reach of the back water is expeciaIIy valuable, 
it insures the establishment of many hollow li ving birds. A willow -bush stripe Sa/i­
cetum triandrae Soó 34 runs along the bankline of the Tisza-bed. It is the favourite 
way of smalI birds during migration. 

Extensive poplar plants are with scattered underwood and with a very small 
bird community inside the territory. Nests - corresponding to the ecotone type -
can be found on the edge pf plantations. Smaller hard-tree forest spots (Quercus 
robur, Fraxinus pennsylvanica). PJatanus hispanica stand on one place grow sparsely. 
The forest ro und s and agricultural parts are edged by rapidly spreading Amorpha 
fruticosa stands . 

. From the terricol species we have to mention Troglodytes troglodytes and 
Erythacus rubecula. Phasianus eolehieus - the population of that is increased force­
fulIy by placing out, too - Jays her eggs in little dips among dewberry tendrils. One 
characteristic feature of the wet soiled flood plain forest is that the ground-nesting 
species make their nests sometimes on falI en , moulding trunks, logs (Luscinia 
megarhynchos). . 

Among the arbicol, bush-living species Lanius eorrulio is nesting mainlyon 
wilIow bushes adjoined the fields, Hyppolais ieterina in shrubs. The nest of Hyppolais 
pallida was found in the riverside )VilIow bus by A. BANKOVICS (BANKOYICS 1975). 

The presence of 15 holIow-li ving species was state d in tree-trunk level. The most 
characteristic are PARUS MAIOR, and PHOENICURUS PHOENICURUS. Also many Certhya 
brachydactyla are nesting in cracks of old trees. Athene noctua is the most frequent 
among owles. 

14 species are nesting in the level of leafy crown. Characteristic are Columba 
palumbus, Streptopelia turtur, GG/'rulus glandarius and Buteo buteo. Turdus merula 
hatches in the lower region, Corvus cornix on the highest patt of the trees. 

In accordance of our former investigations we can state that there can not be 
observable adaptation to plant species or to plant associations in nestplacing of the 
ilood-plain arbicol species �(�M�A�R�I�Á�N�-�B�A�N�K�O�V�I�C�S�-�B�o�G�D�Á�N�-�L�Q�R�I�N�C�Z� 1978). 
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The Tisza flood appearing regularJy in every year, is an important ecological 
factor in the forming of the Körtvélyes holm's bird community. 

!ts outstanding and negative result is tbe relatively smaU number of terricol 
species and individuals. The spring-flood makes impossible the nest building of 
these species, or what more catastrophic is - the Jate flo od liquidate the brood of the 
already hatching birds. It tbins the brush- and trunk-living arbicol species out. !ts 
food decreasing effect throws the number of crown-mesting birds back. 

The flood has a positive effect for the migration in years, following great floods 
as in 1971, or when green-floods retire slowly, as in 1974, wide, shalJow lakes take 
the place of stagnant pool system. These remain during aU thegrowing season. The 
number of bird species characteristic for the flo od plain of the river increases with 
typical spring species. (Plata/ea leucorodia packs, wandering Egretta alba and Plegadis 
fcdcinellus individuals can appear). 

The importance of Körtvélyes holm, this significant bird-Iodgeing-place becomes 
more evident when we take into consideration the juiding role of the Tisza-line in the 
Middle-European bird migration (MARIÁN 1980). 

* * * 
The most characteristic species of gaUery forests of Hungarian rivers, so that of 

the flood plain of the river Tisza, belong to the order of sing-birds (Passeriformes). 
At the same time these species show the greatest fidelity to place, to the biocenosis 
of flo od plain forests. Therefore we made quantitative examinations on the species 
belonging to this ordo and nesting in tbe gallery forest. Our aim was to state the 
role of these birds in tbe natural production of the territory. 

Our investigation was carried out during the time period, on the place and with 
the methods described in the second chapter. 

We estimaied the bird community's role in ihe matter and energy flow of the 
environment on the basis of their weight (biornass, BALOGH 1958). The mean weight 
of the species was estimated on the basis of the data of SZÉKES SY (1958), where there 
was no reference to that, we calculated it no the basis of the publications of HEIN­
ROTH, O. u. M. (1924-1931). We calculated their weight from the total mean values 
of males and femails (Table 1). 

A veragely 172 individuals lived on the standard territory during the time of 
hatching and breeding youngs, with minimal ca1culations (taking single hatching 
and the lowest descendent number for basis) in the examined three years. The sum 
of their weight (descendants counted with their adult weight) is 6.8 kg (Table 1). 
That is 86 sing birds, in 3.4 kg weight falls to 1 ha of the flo od plain forest with 
similar ecological features on the Körtvélyes holm. 

Copa red it to the Passeriformes community of �V�e�s�s�z�Q�s� flo od plain forest wich 
has the similar vegetation but more favourable geological position (MARIÁN­
PUSKÁS 1973), we can state that it counts about onethird of that. There fall 240 
individuals with 11 kg in weight to 2 ha of fürest territory. The willow-poplar forest 
of Körtvélyes is far from agricultural areas wich mean good feeding places for some 
species. Perhaps this is the reason of the absence of COLEUS MONEDULA and STURNUS 
VULGARIS colonies and a great Passer montanus population. We have stiU to think 
that this bird quantity is characteristic for the flood plain maintaining its near natu­
ral conditions. The �V�e�s�s�z�Q�s� flood area has to thank the bird cumulating effect of the 
forest-zone extending among the wi de treeless agricultural terrain for its greater 
population. 
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Table 1 

Species Trophismus Individuals Biomass 
per 2 ha 

Oriolus oriolus C 6 438 
Corvus cornix D 2 984 
Garrulus glandarius D 4 660 
Parus maior D 26 520 
Parus caeruleus C 16 176 
Aegithalos caudatus C 10 90 
Certhia brachydactyla C 6 42 
Troglodytes troglodytes C 4 32 
Turdus philomelos D 2 136 
Turdus merula D 10 880 
Phoenicurus phoenicurus C 4 52 
Luscinia megarhynchos C 8 144 
Erithacus rube cula D 2 32 
Hippolais icterina C 4 56 
Hippolais pallida C 2 28 
Sylvia atricapilla D 6 108 
Sylvia curruca C 4 48 
Phylloscopus collybita C 6 54 
Muscicapa striata C 6 114 
Sturnus vulgaris C 22 1694 
Passer montanus D 16 368 
Fringil/a coelebs D 6 126 

Total 172 6782 

D Diversivores 
C Carnivores 

We can get a picture about the practical economical value of the sing-bird 
community of our territory with the classification of species on the ground of their 
tropical distribution (TabI e 2). 

TabI e 2. 

I 
Numbers of birds Biomass 

Trophismus 

l l I Individual % g % 
I I 

Diversivores 74 43 3814 56 
Carnivores 98 57 2968 44 

._--
Total 172 l 100 6782 100 

Exclusively plant-feeding (Herbivores) that is pest bird species - in human 
relation, live not on the examined territory. Diversivore and carnivorous species 
(insectivorous ones are also range d with carnivorous) occur in much the same percent. 

It can be stated that the species rang e d with Passeriformes ordo are important 
not only as a nature va lu es to be preserved but they are siginificant members of the 
biocenosis of fiood plain forests in the respect of forest economy, protection, too. 
The value of our conclusion is emphasized by the fact, that we haven't made estima­
tions but calculations on the basis of populations' weight approaching weil the reality. 
The whole bird community of Körtvélyes holm is shown on a fauna-picture - indi­
cating the phenological relations, too (Table 3). 
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Species 

Gavia stellata 

Podiceps ruficolli s 

Podiceps cristatus 

Ardea cinerea 

Ardea purpurea 

A rdeola ral/oides 

Egreffa alba 

Egreff a garzetfa 

Nyclicorax nycticOl'ax 

Ixobrychus minulus 

Ciconia ciconia 

Ciconia nigra 

Plegadis falcinellus 

Plafalea leucorodia 

Anser anser 

Anser albiFons 

Anser fabalis 

Anas plafyrhynchos 

Anas querquedula 

Anas crecca 

Anas aCUla 

Anas penelope 

Ayfhya ferina 

Table 3. PicIure of the fauna 
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Ayfhya nyroca 

Bucephala clangu/a 

Milvus migrans 

Bureo buteo 

N 

w 
p 

N -----...................... -----
--_._----------------._------ -------
Buteo /agopus 

._-----
Aquila he/iaca 

Haliaaetus albicilla 

Cir cus cyaneus 

N Nesting 
p Passing Illigr atory 
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W Winter visitory 
R Rarity 
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Month 
Species 

2 3 4 5 6 7 8 9 10 11 12 

Pandion haliae/us R 

Falco subbu/eo P 

Palco /innunculus N , .. , ............. ----_ ................ _-
Phasianus colchicus N 

Grus gr us R 

Rallus aquaticus N 

Gallinula chloropus N 

Fulica a/ra N 

Vanellus vanellus N 

Numenius arqua/a P 

L imosa limosa P 

Tringa fo/anus N 

Tringa sfagnafilis R 

Tringa nebularia P 

Tringa ochropus P 

Tringa glareola P 

Ac/i/i s hypoleucos P 

Gallinago gallinago N 

Philomachus pugnax P 

Larus argenta/us P 

Larus ridibundus P 

Larus minutus R 

Sterna hirundo P 

Columba palumbus N 

S/reptopelia tur/ur N 

S/rep/opeli a decaocto N 

Cuculus call orus N 

Athene noctua N 

So'ix alu co N 

Asio otus N --............. ,., ... .................... _---
Asio jfaml11eus W 

Caprimulgus europaeus P 

Alcedo atf/iis N ............ ..... -----_ .. ............. . 
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Month 
Species 

2 3 4 5 6 7 8 9 10 II 12 

Merops apiaster P 

Upopa epops N 

Jynx forquilla N 

Picus viridis N 

Picus can us P 

Dryocopus marfius P 

Dendrocopos maior N ------_ ............ .. ........ -
Dendrocopos syriacus N 

Ga/erida cristafa N 

A/auda arvensis N 

Hirul1do rustica N 

Delichon urbica P 

Riparia riparia P 

Orio/us oriolus N 

Corvus cornix N 

Corvus frugilegus P 

C%eus monedu/a N 

Pica pica N 

Garru/us glandarius N 

Parus maior N 

Parus caeru/eus N 

Aegifha/os caudatus N 

Remiz pendulinus P 

Cerfhia brachydacty/a N 

Troglodytes troglody/es N 

Turdus viscivorus P 

Turdus pifaris W 

Turdus philomelos N 

Turdus merula N 

Saxico/a rubetra N 

Phoenicurus phoenicurus N 

Luscil/ia megarhynchos N 

Erithacus rubecu/a N 

Locusfella jluviafifis N 



Species 

Hippo/ais icterina 

Hippo/ais pallida 

Sy/via alricapilla 

Sy/via communis 

Sy/via curruca 

Phylloscopus Irochi/us 

Phylloscopl/S collybil a 

Plryll oscopus sibi/alri x 

Regu/us regu/us 

Muscicapa slriata 

Muscicapa a/bicolli s 

Anl/uls pralensis 

Alllhus Irivialis 

Month 

2 3 4 5 6 7 8 9 10 l l 12 

N 

N 

N 

p 

N 

p 

p 

p 

p 

p 

p 
----------

p 

p 
------, ---- ----------
MoIacilIa a/ba p 

MOlacilla flava p 

Lani/Is excubil or w 

Lanius minor p 

Lanil.ls colluri o N 

SIl/mus vu/gm'is N 

Passer 1110nlanus N 

Coccolhrausles coccolh. p 

Ch/oris ch/oris N 

Cardue/is cardue/is N 

Cardue/is spinus p 

Cardue/is canl1abina w 
Cardue/is fIavirOSIris w 
Pyrrhu/a pyrrhu/a w 

Fringilla coe/ebs N 

Fringilla monli/ring. w 
Emberiza cilrine//a p 

Emberiza ca/andra N 

Emberiza schoeniclus P 
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Körtvélyes sziget madárállományának ökológiai és 
mennyiségi viszonyai 

MARIÁN M. és PUSKÁS L. 

Kivonat 

�S�z�e�r�z�Q�k� 1968-1980 között végeztek ornitológiai kutatást a Tisza egy jellegzetes hullám­
terén, az úgynevezett Körtvélyes szigeten (Dél-Magyarország, Tisza folyó alsó szakasza). A ma­
dárállományra ható legfontosabb ökológiai faktorok hatását figyelembe véve tipizál ták e táj 
"ökoszisztémáit". Bemutatták az aquatilis és terresztrisz ökoszisztémák �k�ü�l�ö�n�b�ö�z�Q� biotópjaiban 
azok régióiban �é�l�Q� �f�é�s�z�k�e�l�Q� fajokat. Foglalkoznak a folyó árvízeinek a �f�é�s�z�k�e�l�Q� ál10mányára és 
a madárvonulásra gyakorolt hatásával. 

A passeriformes állománynak a terület anyag-energia fogalmában való részvételét a madár­
fajok biomasszája alapján mutatják be. 
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Ekoloski i kvantitativni aspekti ornitofaune ostrva Körtvélyes 

MARIÁN M. i PUSKQS L. 

Abstrakt 

Autori su na speciflcnom plavnom podrucju Teke Tise, na ostrvu Körtvélyes, vrsili orni­
toloska osmatranja u periodu 1968- 1980. godine. Uzimajuéi u obzir uticaj najznacajnijih eko­
Joskih faktora na ornitofaunu, izvrsiJi su tipiziranje ekosistema datog podrucja. Prikazali su 
gnezdarice pojedinih biotopa unutar vodenih i teresticnih ekosistema. Obradjuj u uticaj poplava 
na gnezdjenje i seobu ptica. 

Analizom biomase pojedinih vrsta Passeriformes ukazuju na njihovo ucesée u prometu 
materije i protoku energije istrazivanog podrucja. 

�3�K�O�J�I�O�n�l�~�C�K�I�I� II KOJIllqECTBEHHhIH COCTAB IITIIIJ; 
HA OCTPOBE KEPTBEHEill 

M. Mapl1:aH R JI. IlYIIIKaH 

Pe310Me 

ABTOpbI Ha'lllHall c 1968 no 1980 rop; npOBOp;HJII1 OpHHTOJIOrR'ieCKl1e RCCJIep;OBalllill Ha nOH­
Max peKR TRCbI - Ha TaK Ha3bIBaeMoM oCTpoBe KepTBeiíeIII (lOlKHOií BeHrpHH, B Hl1lKHeM Te'ie­
HHH peKI1: TRCbI). Ha OCHOBaHI1R caMblX rJIaBHbIX 3KOJIOD!'ieCKIIX <jJaKTopoB BJII111IOIIUie Ha lKR3Hb 
nTRU, - npOBeJII1 T=3aURIO 3TOll: «3KOCRCTeMbI» no rHe3p;OBaHJle IITI1U B pa3JIR'iHbIX 6lWToaax. 
3HaKOMI1:JII1Cb c BJII'IlIHHeM pa3J1HBOB peK Ha rHe3p;OBaHl1e 11: nepeneTbl nTI1L\bl. 

3anaCbI Bopo6b.1!HbIX (Pasiformes) B MaTepl1aJIbHO-3HepreTI1'ieCKOM o6opoTe p;aHHoií Teppl1TO­
pHR npl1BOp;llTCll Ha OCHOBaHl1l1 6110MaCCbI yKa3aHHblX BMP;OB. 
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Tiscia (Tzeged) Vol. XVII, pp. 219-224 (1982) 

DIE WIRKUNG DES HOCHW ASSERS DER THEISS 
AUF. DIE POPULATION DER MAULWÜRFE 

(TALPA EUROPAEA LINNÉ 1758) 
IM INUNDATIONSRAUM BEI KÖRTVÉLYES (UNGARN) 

Gy. CSIZMAZIA 

Biologischer Lehrstuhl der Piidagogischen Hochschule Gyula Juhász, 
Szeged, Ungarn 

(ll. Nov. 1981) 

Auszug 

Verfasser hat wiihrend der Jahre 1970-1974 Untersuchungen über das Verhalten des 
Talpa europaea-Bestandes im Jnundationsraum der Grossen Ungarischen Tiefebene bei Kört­
vélyes zur Zeit der Überschwemmungen angestellt. Die Forschungen erstreckten sich ausser auf 
den Jnundationsraum bei Körtvélyes (Naturschutzgebiet Kreis Mártély) auch auf den umgeben­
den Schutzdamm. Als einer der wichtigsten die untersuchte Art beeinftussenden ökologischen 
Faktoren wurde die Wirkung des Hochwassers festgestelIt (CSJZMAZJA 1980). Mit Hilfe von 
Bodenerschliessungen und Fallen gelang es ihm nachzuweisen, dass anliisslich des Hochwassers 
der Theiss in dem untersuchten Terrain das Leben der Maulwürfe in dem überschwemmten Boden 
unmöglich ist. Die Tiere ftüchten, aber sie graben ihre Giinge nicht tiefer, wie es STERBETZ 1975 
mitteiite. Bohrungen und Untersuchungen von Probebodenprofilen beweisell, dass zur Zeit 
von Überschwemmungen der Schutzwall dem restlichen Maulwurfbestand Zuftucht gewiihrt. 
Die Reproduktion erfolgt in unterschiedlichem Tempo in Abhiingigkeit von mehreren ökologi­
schen Faktoren. 

Einleitung 

Die vorIiegende Arbeit berichtet über einen Teil der in den terrestrischen Öko­
systemen der Körtvélyes-Insel und des Schutzdammes durchgeführten mammolo­
gischen Studien. Das Gebiet bildet einen Teil des Landschaftsschutzkreises Mártély. 
Ein Teil der bei den Fallen-Hingen erhaltenen Ergebnisse wurde bereits veröffent­
licht (CSJZMAZIA 1980). Der andere Teil der Daten ist in den Publikationen von 
STERBETZ (1975), AND Ó, BODROGKÖZY und MARIÁN (1974) auffindbar. Auch L. 
HAvRANEK (1961) hatte auf diesem Gebiet kleine Saugetiere gesammelt. Die öko­
faunistischen, populationsdynamischen Untersuchungen des Bestandes an kleinen 
Mammalien am Schutzwall des oberen Theiss-Abschnittes obliegt CSIZMA ZIA und 
PALOTÁS (1978, 1980). Nach der Erschliessung der faunistischen Verhaltnisse der 
im Inundationsraum und am Schutzdamm lebenden Sauger erscheint eine Aus­
dehnung der ethologischen und zönologischen Forschungen zweckmassig. Das 
Studium des Verhaltens von Talpa europaea stellt hinsichtlich der Theiss-Forschun­
gen eine wichtige Aufgabe dar, es bietet den Hydro-Ingenieuren eine Hilfe bei den 
Wasserschuizarbeiten und dient auch der Naturschutz-Praxis. 
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Untersuchtes Gebiet und Methode 

Das unweit von �H�ó�d�m�e�z�Q�v�á�s�á�r�h�e�l�y� arn linken Ufer der Theiss (zwischen dem 203. und 205. 
Fluss-km) gelegene Revier ist an der einen Seite vom Fluss und an den anderen hufeisenförmig 
von dem Körtvélyeser Toten Theissarm umgrenzt. Den wichtigsten Faktor der gegenwartigen 
Untersuchungen bildet die Wasserdurchlassigkeit des Unterbodens. Diesbezüglich besteht ein 
erheblicher Unterschied zwischen dem rech ten und dem linken Flussufer. Am Pleistozan-Gelande 
am rechten Ufer befinden sich unter dem oberfiachlichen Lösz wasserundurchlassige Lehm­
schichten. Am linken Ufer dagegen - so auch bei Körtvélyes - sind vorwiegend wasserdurch­
lassige Lehmschichten anzutreffen (MIHÁLTZ 1953). Am linken Ufer - an dem diluvialen Ter­
rain - dringen die Hochwassermassen in die Sandschichten unter dem Lösz ein und der Boden 
wird ganz bis zur Oberfiache völlig durchnasst. 

Über die botanischen Verhaltnisse des untersuchten Gebietes informiert die Studie von M. 
ANDó, Gy. BODROGKÖZY und M. MARIÁN . 

In Verbindung mit den Überschwemmungen im Theiss-Tal ist in der Arbeit von M. ANOÓ 
und I. VÁGÁs (1972) zu lesen. 

Die Erschliessungen und Forschungsbohrungen wurden im Mai und Juni 1970 in Angriff 
genommen. In den darauffolgenden Jahren hatte ich Gelegenheit, wei tere Kontrollgrabungen 
vorzunehmen. Mit Hilfe der in den Maulwurfsgangen aufgestellten Fallen konnte ich auch die 
Richtung und das Tempo der Bewegung kontrollieren. Beim Anstieg des Wassers konnte ich 
- das Terrain mit einem Boot befahrend - zahlreiche weitere Daten sammeln. (Die Anwendung 
der meinerseits geplanten "Bezeichnungs- und Rückfang-Methode" konnte ich leider nicht ver­
wirklichen.) 

Untersuchungsergebnisse 

Der Fluss tritt bei einem Wasserstand von 5.5 m (Wasserpegel beim Damm­
Warterhauschen) über seine Ufer in den Inundationsraum hinau s und erscheint 
nach Erreichen einer Wasserhöhe von 6.5 m am Fusse des Schutzdammes Dann 
steigt der Wasserspiegel weiter an und den Inundationsraum können mehrere Meter 
hohe Wassermassen decken, wie es in den Jahren 1970 und 1974 der FalI war. 
Meinen Beobachtungen zufolge verlassen dann die Maulwürfe ihre unterirdischen 
Gange und flüchten entweder auf der Erdoberflache oder auch streckenweise schwim­
mend. Dies beweisen auch die Daaten von STERBETZ (1975), der bei Körtvélyes 
in den unter einem Nest von Halietus albicilla gesammelten Futterüberresten ein 
Examplar und unter einem Mil vus migrans-Nest vier Talpa europaea-Individuen 
vorfand. Auch die Beobachtungen von B. GASKó bekraftigen die obige Behauptung. 
Auf dem von Wasser umgebenen, etwas höher gelegenen Inselchen kommt es dabei 
zur Anhaufung mehrere Individuen. Viele diese r Tiere fallen Raubvögeln zum Opfer. 
Im Magen eines Vilpes fand ich am 8. Juni 1969 sieben Maulwürfe. In dem Wei­
denbau eine Athene noctus (Körtvélyes-In sel) sammelte ich - neben den Jungen­
innerhalb einer W oche 15 Exemplare. 

Zur Zeit des Hochwassers erreicht ein Teil der Tiere schwimmend den Schutz­
damm, in dessen Körper sie auch Unterschlupf suchen. Die neuangesiedelten Tiere 
dringen nicht weit ins Innere des Dammes vor, sondern bewegen sich nur nahe der 
Oberflache (höchstens 40 cm tief). Drei Exemplare bezeichnete ich mit schnelI­
trocknender Farbe (am 10. Juni 1974), die ich in den oberflachennahen Gangen zu 
wiederholten Malen erneut einfing. Interessant ist, dass sich an dieser kleinen Strecke 
wei tere Exemplare weder an der Oberflache, noch nahe derselben bewegten. Mög­
licherweise handeit es sich um eine negative ökologische Affinitat zwischen den 
Urbewohnern des Schutzdammes und den neuangesiedelten Tieren. In dem trockenen 
Lehm des angebohrten Dammkörpers traf ich Maulwurfsgange auch in 1.5 bis 2 Jn 

Tiefe an In der hier placierten Falle fing ich im Zeitraum VOll drei Wochen ins­
gesamt nur ein einziges Exemplar. 
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Zeichnung 1. Querschnitt eines Bodenprofils beim Theiss-Pumpwerk bei Körtvélyes (Linkes 
Flussufer 37 + 095) 



Abbi/dung 1 veranschaulicht die Zeichnung der in einem Boden-Profil bei der 
Pumpanlage am linken Theissufer bei Körtvélyes (37 +095) freigelegnet Maul­
wurfgange. Nach dem Abfluss des Hochwassers habe ich an der Insel Körtvélyes 
weder Talpa-Bewegungen, noch Maulwurfshaufen beobachtet. Anderwarts erfolgt 
.die Regeneration schneJl, bereits zwischen den Pfützen, hier aber versperrt der Tote 
Arm bei Körtvélyes den Weg zum Eindringen. Nur von dem als Barci-rét und Kutya­
fenék bekannten Gebiet des Inul1dationsraumes her erreichen die Maulwürfe - unter 
Umgehung des Toten Flussarmes - die Insel, wozu sie ca. zwei Wo chen benötigel1. 
Die an der Körtvélyeser Wiese (rét) unter grossen Schwierigkeiten durchgeführten 
Bodenaufdcckungen haben eine eindeutige Bestatigung des Gesagten erbracht. 

Dem Graphikon der Wasserstandsmessungen der Theiss wahrend der Jahre 
1970-1974 (Abbildung 2) ist zu entnehmen, dass 1971 die regenierte Populat"ion 
durch das Hochwasser nicht gelitten hatte und sogar auc h in folgenden Jahre nur 
die Überschwemmung im Dezember gefahrlich war. Auch hier sah ich - in geringer 
Zahl - an der Oberflache flüchtende Il1dividuen, die abe r grossenteils in den kalten 
Fluten umkamen. Die Regeneration des Bestandes ging om Jahre 1973 langsamer 
vonstatten, die Population der Insel Körtvélyes blieb gering an Zahl. Yor den Früh­
jahrsüberschwemmungen und der grünen FIut vermögen die Tiere sich besser zu 
retten als vor dem winterlichen Hochwasser. 
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Zeichnung 2. Graphikon der Wasserstande der Theiss wahrend der Jahre 1970- 1974 
(Direktion der .. . ) 

Bei dem 8 Meter hohen Wasserstand Mitte Juni des Jahres 1974 konnte ich 
wiederum ein erfolgreiches Flüchten der Maulwürfe verzeichnen. Der Inundations­
raum besitzt eine hochradige Anziehungskraft für die Talpa europaea-Bestande. 
Die Rücksiedlung in den Inundationsraum erfolgt aus der vorübergehend am Schutz­
damm zur Vermehrung gelangten Population. Dieses saisonale Migrationsphano­
men lass t sowohl vom Gesichtspunkte des Hochwasserschutzes, wie auch aus der 
Sicht des Naturschutzes erhebliche Probleme erstehen, so dass weitere Untersuchun­
gen in dieser Richtung zu den Aufgaben der folgenden Jahre gehören. 

* * * 
Verfasser hat wahrend der Jahre 1970-1974 im Inundationsraum der Theiss 

bei Körtvélyes Untersuchungen über das Verhalten der Maulwürfe (Talpa europaea) 
wahrend der Überschwemmungen anges tellt. Wahrend SURBETZ (1975) vermutet, 
dass diese Art sich zur Zeit von Hochwassern tiefer in den Boden des überschwemm­
ten Inundationsgebietes eingrabt und so das Hochwasser überlebt, haben die im 
Bereich von Körtvélyes angesteJIten Bodenprofiluntersuchungen, die Fange und 
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anderwitige Beobachtungen ergeben, dass dies als ausgeschlossen betrachtet werden 
kann. Die Maulwürfe kommen bei Überschwemmungen an die OberfHiche und 
trachten sich - of t schwimmend - zu retten. Einem Teil von ihnen gelingt �d�i�e�~� 
und sie suchen Zuflucht im Schutzdamm. Die Regeneration geht nach dem Rüc 
gang der Wassermassen schnell vonstatten, untersteht aber dem weitgehenden Ein­
fluss der ökologischen Gegebenheiten des Inundationsraumes (Umgehung des toten 
Flussbettes). In Inundationsgebieten mit andere Bodenstruktur (rechtes Flussufer) 
mag die Vermutung von STERBETZ (1975) zutreffen, doch sind auch in soIchen Gebie­
ten eingehende Bodenuntersuchungen erforderlich. 
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Árhullámok hatása a Körtvélyesi árterület vakondok 
(Talpa europaea Linné, 1758) populációjára 

CSIZMA ZIA Gy. 

Juhász Gyula �T�a�n�á�r�k�é�p�z�Q� �F�Q �i�s�k�o�l�a� Biológia Tanszék 
Szeged, Magyarország 

A �s�z�e�r�z�Q� 1970- 74. évek között a Körtvélyesi árterületen vizsgálta a Talpa europaea visel­
kedési szokásait árhullámok alkalmával. STERBETZ (J 975) feltételezése és közlése szerint , e faj 
árvizek esetén a vízzel borított árterületen mélyebbre ássa magát és ott átvészeli az árhullárnot. 
A Körtvélyesi területen végzett szelvényfeltáró (gát), csapdázó és megfigyelési adatok összevetése 
után ez kizártnak �t�e�k�i�n�t�e�n�d�Q�.� A Talpák az árvizek alkalmával felszínre jönnek és így próbálnak 
- sokszor úszva - menekülni. Egy részüknek sikerül , ezek a védtöltésen huzódnak meg. A Tal­
pák regenerációja az árhullám visszahúzódása után gyorsan történik, (hidrofil faj) de az árterület 
ökológiai adottságai ezt nagyban befolyásolják (holtmeder megkerülése). Más talajszerkezettel 
�r�e�n�d�e�l�k�e�z�Q� árterületen (mint pl. a �s�z�e�m�b�e�n�I�e�v�Q� jobb part), esetleg nem kizárt STERBEZT feltétele­
zése, de a feltáró vizsgálatok végzése ott is elengedhetetlenül szükséges. 
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Uticaj poplava na populaciju krtice 
(Talpa europaea L., 1758) na plavnom podru ju Körtvélyes 

CSIZMAZIA Gy. 

VPi; "Juhász Gyula", Katedra za biologiju, Szeged, Hungaria 

Abstrakt 

Autor je proucavanje ponasanja krtice na plavnom podrucju Körtvélyes prilikom poplava 
vrsio u periodu 1970- 74. godine. STERBETZ (1975) pretpostavlja da se krtice na poplavljenom 
podrucju dublje ukopaju i na taj nacin prezive poplavu. Na os novu nasih posmatranja i ispiti­
vanja nasipa i ulova i uporedjivanja dobijenih podataka sa podrucja Körtvélyes, je ova pretpos­
tavka isklucena. Krtice prilikom poplave izlaze na povrsinu - i cesto plivajuéi - se spasavaju. 
Neki se od njih zaddavaju odbrandbenim nasipima. 

Regeneracija krtica se nakom povlacenja vode brzo uspostavlja (hidrofilna vrsta). Proces 
regeneracijeje u velikoj meri ovis na od ekoloskih osobenosti samog terena (uaobilazenje mrtvaja). 
Na plavnim podrucjima sa drugacijim strukturalnim odlikama tla (kao sto je slucaj sa naspram­
nom desnom obalom) mozda nije iskJjucena pretpostavka STERBETz-a, mada su u tom praveu 
neophodna podrobnija istrazivanja. 
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Tiscia (Szeged) Vol. XVII, pp. 225-229 

A REPORT ON THE RESULTS OF THE TISZA-RESEARCH 
WORK IN 1980 

Gy. CSIZMA ZIA 

(Received September 22, 1981) 

The present-day scene of our 12th Conference may perhaps be unaccustomed 
to those who were already accustomed to that, in the Aprils of the past eleven years, 
our scientific lectures were delivered in the Assembly Hall of the Clubhouse of the 
Academy Committee in Szeged. I thi nk that - on the 12th occasion - we find also 
here familiar surroundings for our con ference and, apart from this even symboli­
cally considerable site, we shall reali y experience, at pre sen t and in the future, as 
weil, the realization of the thematic and intellectual connection between water con­
servancy and Tiszacresearch work. 

The Tisza-Research Working Committee was always active - since it was orga­
nized by Academician GÁBOR KOLOSVÁRY in 1957 - and in 1980, its 23rd year, as 
weil, within the framework of the subject, confirmed by the Hungarian Academy of 
Sciences and entitled: "complex investigation into the river Tisza and its flood-plain, 

. taking into consideration the river barrages and nature conservary districts", con­
nected with the long-range theme pf the Hungarian Academy of Sciences for 15 
years, entitled: "Protection of the man and his natural environment" . 
tély nature reserve (island Körtvélyes). Our co-workers made, of course, samplings 
and investigations in the Upper Tisza and in other Tisza reaches, as weil. Let us 
survey, in short, the results ofthe single fields ofwork on the basis ofreports reveived. 
It is to be noted that there were one or two co-workers omitting to sen d in end-of­
year reports. 

The most important task of water-chemists was to evaluate the full investigation 
into the sediment-samples from the longitudinal sections and to prepare these for 
being published. They followed wi th attention the formation of the water quality 
of the Kisköre reservoir, after the rinsing can als being opened. 

Apart from continuing the bacteriological research into the Tisza, the investiga­
tion also covered a few minor affients (Zagyva, Eger, the brooklet Laskó, the water. 
shed area of the Gerje). It is a monitory result of the investigation that the Tisza 
shows at Csongrád a 3rd degree pollution, on the basis of bacteriological research 
works. 

The algological water samples are under being ela bora ted from the reaches 
of Tisza III. It is indicated by the algological investigations into the brooks Eger 
and Laskó that the taxons that are characteristic of the waters of such types are 
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strongly selected after the area of the SOUfce and the organims indicating pollutions 
carne into prominence. The presence of 130 al4al species was demonstrated by the 
research work continued for ten years in the Eastern Main Channel - and dUfing 
the Same period, the eutrophication of the Main Channel decreased by 30-35 p.c. 
By the sewage-filtering systems of the Tisza chemical cobmine a waste water of more 
favourable quality was admitted into the Tisza in 1980. 

The zooplankton investigations included taxonomical-ecological research into 
the zooplankton to be found in the back-waters between Tiszazug and Szeged. The 
Bentos-investigation evaluated the sediment samples of the previous longitudinal 
section of the Tisza, classifying them into oligochaetous and poly cha tou s groups. 
In the samples collected in the Kisköre reservoir, larvae of chironomidae live in an 
anaerobic, muddy organic sediment in a decreasing number. In the hair-weed vege­
tation, the species ortokladinae which play the part of essential fish foods, multiply. 

A group of botanists from Nyíregyháza thoroughly prepared the phytocoeno­
logical investigations in their test-area, chosen at Upper TisZiavidék. The micro­
biological research-work began, in order to recognze reducent organisms, living 
in the water of the Tisza and reducing hydrate of carbon to its components. 

From among the botanical investigations, it is to be emphasized that the aquatic 
species Alisma plantago is suitable for indicating copper pollution. 

From among the zoological investigations, the following are to be mentioned : 
The ecofaunistic investigations into wild bee populations, continued in the district 
of the Kisköre reservoir for five years, are terminated. The research into the long­
horned beetles (Cerambycidae family) is similarly summarized. The first simulation 
model s about the ant populations of various ecological situations and their regene­
ration are made. Their proving was postponed to this year owing to the high fiood 
in 1980. The collections of the orders Ortoptera, Neuroptera, Odonata, Epheme­
roptera, Trichoptera of the Alpár basin. The collection and elaboration of the Dip­
tera stock of the island Körtvélyes made considerable progress, as weil, last year. 
The elaboration of the mollusc material, collected in all the Hungarian reaches of 
the Tisza, took place. The ichthyological work was direkted to the spawning of fish 
and to the problem of returning the brood back to the river. An interesting fact is 
the fishing out of sturgeon at Tiszafüred. 

The group of ornithologists investigated into the productive biological role of 
the avifauna in the basin at Alpár. In the Middle- and Lower-Tisza Regions the 
bird-stock-takings and the sonographic analysis of their singing and that of the 
ethology of certain taxons continued. In 1980, the ekofaunistic evaluation and 
published. A histological research work was continued into certain species of the 
ordo of ordinata and the haematocytes of fish in the Tisza. 

The number of the co-workers of the Tisza-Research Working Committe was 
49 at the end of the year 1980. Foreign co-workers are not included in this number. 
After acting as secretary for 12 years, MIKLÓS MARIÁN resigned his secretarial post. 
Instead of him, I have got commission to perform these duties. Here in this Confe­
rence, as wel!, we should like to record Ouf gratitudeto MIKLÓS MARIÁNfor his activity 
with which he served the object of Tisza Research in the interest of Ouf common 
work. 

Last year deceased ZOLTÁN JÓSA, reader of the Teachers' Training College in 
Szeged. With his protistological research work he assisted the programme of Tisza 
research work with success, in the series of long years. Ouf co-worker was qualified 
for a candidate's degree, JÚLIA SZÉLL obtained the degree of doctor in the University. 
More than one of Ouf co-workers are immediately befo re btain ing these. The occu-

226 



pational distribution of the Research Working Committee is as follows: natural 
geometry 1, water chemistry 2, hydrobiology 13, botany 8, zoology 23 co-workers. 
There have more accessions to our Working Committee. Thus colleagues SÁNDOR 
BAGDI, ATTILA ZSIGA, ISTVÁN SZEKERES, TICOR KERESZTES, SÁNDOR KovÁcs, and 
ZSIGMOND RÉTHY became members. In the recent months, the requents for admission 
of more other researchers arrived, as well, about which the following session of the 
Working Committee_ will decide. 

During the year, 1980,,50 papers were written by our co-workers on subjects 
of Tisza research work. The papers (published 26, in the press 24) were written for 
the volumes of the Tiscia, Vízdok, (Water Doc.), Acta Debrecina; Acta biologica, 
Szeged; �F�Q�i�s�k�o�l�a� Tudományos Közleményei (Scientific Publications of the Teachers' 
Training College, Seeged), Annals of the Ferenc Móta Museum, Avifauna of the 
Southern Great Hungarian Plain, Haliotis and the Hortobágy. There were, also, 
a few popularizing papers published (Halászat - Fishing), Délmagyarország -
Southern Hungary). 

OUf 23 co-workers delivered 46 lessons on subjects of Tisza research work, in 
different towns in Hungary and abroad. 

These were delivered in the following programmes : 
Tisza Research Conference, Szeged; VITUKI, Budapest; County Council, 

Eger; Meeting of Hydrobiologists, Hajdúszoboszló; "METESZ", Szeged; Hydro­
biological Days, Tihany; Kisköre Laboratory, Kisköre; Month of the Museum, 
Szeged; Meeting of snail researchers, Barcs; Teachers' Training College, Nyíregyházai 
Itenerary Congress of the Hungarian Biological Society, Kecskemét; Ecologica; 
Institute of the Polish Scientific Academy, Warsaw; XIIth Malacological Congress, 
Perpignon. 

The library of the Tisza-Research Working Committee highly increased in 
1980, as well, by means of the material receive d in exchange for the Journal Tiscia. 
It already grew out of its storage place in the small room of the Botanical Gardens. 
It takes place among the plans of the future, to sülve, organize lending out of this 
important special material for our co-workers. 

It is to be said in outlines of the tasks of the present year and of the future ones 
that our research work should be centralized to the area to be Tisza III and thed 
Tisza II reservoir. The omitted investigations at Körtvélyes and their synthesis shoul 
possibly be perfonned this year. 

In the Upper-Tisza, the Research Working Committee of Nyíregyháza perform 
their work together with those from Ungvár and, similarly, in the southern reaches, 
the research work is carried out under the auidance of the Departments of the Uni­
versity in Novi Sad (Újvidék): 

According to the custims, consolidated so far, tbe base buildings are at the 
disposal of our members after stock-taking. We have hopes, as well, of getting to use 
the research house at the skirts of the bird reserve at Pály. From among the boats, 
this year the smaIl "sand martin" is in work in hand of Miklós Marián. 

We ask our co-wokers to present the inventorized tools and instruments in 
their use in the month of May, on the days indicated in the letter. After signing the 
acknowledgments of receipt, these remain, of course, in the use of the co-workers, 
in the service of the research work. 

The Rules of Organization of the Tisza-Research Working Company are ready. 
The dean of the Faculty of Science of the Attila József Unoversity has entr"sted 
the presidentin-service of the Biological Committee with supervising it. The Hun-
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garian Academy of Sciences and the Centre of Water Supply Management continue 
moral and material assistance, in the foIIowing years, as weIl. 

The Ministry of Education - after a working-place discussion, directed by 
Comrade Páris - approved pf the Tisza-Research work in 1980 and both the Mi­
nistryand the opponenets spoke recognizingly about the research work, of the mem­
bers of the Research-W orking Committee-

The Ministry of Education inviting competition, the Tisza-Research Working 
Committee entered the competition for a grant on the basis of the concrete research 
programme. The Ministry deci des on the competition and wiIl send a message of it 
in August. It is to be noted that a very high number of participants take part in the 
competition. Nevertheless, we have some hope of winning it and, in this case, the 
financial sources will ppe n in September. TiIl then, we should work under very diffi­
cult material conditions. 

This month, the meeting of the Zoological Committee was in Szeged, in the 
Department of Professor MóczÁR, where Professor TraYI, pres,ident of the Biological 
Division of the Hungarian Academy of Sciences and Academician ZOLTÁN KASZAB, 
President of the Section, confirmed the general reseach direction of the Tisza-Research 
Working Committee and both the Academy and the Zoological Committee assured 
Ouf work of their assistence. 

We should Iike to call the attention to a factor, which is very important from 
the point of view of the future: universities, colleges, laboratories, ought to tryh 
taking care of educating the young ri sing generation, dealing with Tisza-researcg 
work, as weIl, in order that the gaps, manifesting themselves in certain workin 
scopes and taxons, should not mean any problem in the foIIowing years. 

After this short information, restricted to the most important facts, I fe el my 
duty to acknowledge with thanks the great assistence of the competent members of 
the Water Conservany of the Lawer-Ti sza Region, in preading the invitation card of 
the Conference and placing the big hall at our disposal. Many thanks for these. 

I ask my dear co-workers, every member of the Tisza-Research Working 
Committee, to tum to our Commirree, during their works of this year anf the coming 
ones, with their requests, problems, plans. We have to continue according to our 
aommon notions these main research works, characterizing our research working 
croup. We should endeavour that our existing subjects should not become ossified, 
certain traditions in the bad sense. The promoter of the research work should not 
be self-preservation but the connection with real claims, the solution of the tasks 
given by the inner development of science. I am convinced that with the enthusias­
tic hard work, being in the past, too, devoted to duty, unselfish and willing to make 
sacrifices, we shall succeed in uncovering stilI more exactly the life, living world o 
our everlastingly beautifuI, continuously changing, dear old river, the Tisza. 
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Árhullámok hatása a Körtvélyesi árterület vakondok 
(Talpa europaea Linné, 1758) populációjára 

CSIZMADIA GY. 

Juhász Gyula �T�a�n�á�r�k�é�p�z�Q� �F�Q�i�s�k�o�l�a� Biologia Tanszék 
Szeged, Magyarország 

A �s�z�e�r�z�Q� 1970- 74. évek között a Körtvélyesi árterületen vizsgálta a Talpa europaea visel­
kedési szokásait árhullámok alkalmával. STERBETZ (J 975) feltételezése és köilése szerint, e faj ár­
vizek esetén a vízzel borított árterületen mélyebbre ássa magát és ott átvészeli az árhullárnot A 
Körtvélyesi területen végzett szelvényfeltáró (gát), csapdázó és megfigyelési adatok összevetése 
után ez kizártnak �t�e�k�i�n�t�e�n�d�Q �.� A Talpák az árvizek alkalmával felszínre jönnek és így próbálnak 
-sokszor úszva - menekülni . Egy részüknek sikerül, ezek a védtöltésen húzódnak meg. A Tal­
pák �r�e�g�e�n�e�r�á�c�i�Q�j�a� az árhullám visszahúzódása után gyorsan történik, (hidrofil faj) de az árterület 
ökológiai adottságai ezt nagyban befolyásolják (holtmeder megkerülése). Más talajszerkezettel 
�r�e�n�d�e�l�k�e�z�Q� árterületen (mint pl. a �s�z�e�m�b�e�n�i�e�v�Q� jobb part), esetleg nem kizárt STERBEZT feltétele­
zése, de a feltáró vizsgálatok végzése ott is elengedhetetlenül szükséges. 

Uticaj poplava na populaciju krtice 
(Talpa europaea L., 1758) na plavnom podru ju Körtvélyes 

CSIZMADIA Gy. 

VPS "Juhász", Gyula Katedra za biologiju, Szeged, Hungária 

Abstrakt 

Autor je proucavanje ponasanja krtice na plavnom podrucju Körtvélyes prilikom poplava 
vrsio u periodu 1970- 74. godine. STERBETZ (1975) pretpostavlja da se krtice na poplavljenom 
podrucju duble ukopaju i na taj nacin prezive poplavu. Na osnovu nasih posmatranja i is­
pitivanja nasipa i ulova i uporedjivanja dobijenih podataka sa podrucja Körtvélyes, je ova pre t­
postavka isklucena. Krtice prilikom poplave izlaze na povrsinu - i cesto plivajuéi - se spasavaju. 
Neki se od njih zaddavaju odbrandbenim nasipima. 

Regeneracija krtica se nakom povlacenja vode brzo uspostavlja (hidrofilna vrsta). Proces re-
generacije je u velikoj meri ovisna od ekoloskih osobenosti samog terena (uaobilazenje mrtvaja) . 

. Na plavnim podrucjima sa drugacijim strukturalnim odlikama tla (kao sto je sJucaj sa naspram­
nom desnom obalom) modza nije iskljucena pretpostavka STERBETz-a, mada su u tom pravcu neo­
phodna podrobnija istrazivanja. 

BJII1HHI1E �H�A�B�O�~�H�E�H�I�1�M� HA IIOIIYJIHQI1M KPOTA 
B 3AJII1BHOM TEPPI1TOPI1I1 KEPTBEMEill 

,[(. l.J1I3Ma31Ia 
Ka<jJe,ll,pa 61I0JIonm. Ile,lJ;lIHCTIITyT 11M. ,[(IOJIa IOxac, Cere,ll, 

Pe310Me 

ABTOP C J 970 no J 974 ro,ll, 3HaKOMHJlCSl c 110Be,ll,emreM KpoTa BO BpeMSI HaBopHelum Ha 3aJIIIB­
HOll TeppJUOpMII KepTBetíeM. Ilo ,ll,aHHbIM IlITep6epTa (1975 r.), BO BpeMSI HaBO,ll,HeEmSl, KpOT 
rny6lKe 3apbIBaeTcSl B 110'iBy n TaM l1epelKlf,ll,aeT HaBO)IHelme. Ilo I1pOBe,ll,eHHbIM HaM llCCJIe,ll,OBaHllii, 
:no S1BJlelille MCKJlIOyaeTCSI Ha TeppluoplHf KepTBetíew. 3,ll,eCb BO BpeMSI HaBO,ll,HeEmSl KpOTbI BbI­
XO,ll,MJlIf Ha 110BepXHOCTb 110'fBbl yl1JlbIBam[ cnacaSl CBOIO lKR3Hb. OT'IaCTll ,ll,alKe OCTaBaJIllCb Ha 
3aU\MTHbIX ,ll,aM6ax. ITocJIe HaBO,ll,HemUI peK pereHepauMSI KpOTOB rrpOXO,lJ;lIT O'ieHb 6bICTpO (rll,ll,pO­
QJHJlbHbltí BMil), HeCMOTp51 Ha TO, 'lTO cyU\eCTBYIOU\lfe 3KOJIOnl'IeCKRe yCJIOBIfSl 3aJllIBHbIX TeppMTO­
pntí CIfJlbHO 3aTpy,ll,H5IIOT 3TOT Hpouecc. MOlKeT 6blTb ,ll,aHHble IlITep6epTa SlBJlSlIOTCl! BepHbIMR 
J,IHOtí CTpyKType nOYBbT (Ha ,ll,pyroM 6epery peKIf), O,ll,HaKO, B TaKoM CJIy'iae CJleilyeT rrpoBeCTll pa3-
Be,ll,OBaTeJlbH ble MCCJleilOBaHI1H. 
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