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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 with geobotanical mapping in 1950. More
extensive researches were launched in 1957, 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 all 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 zoocenological respect, it could be stated that following the floods of the Tisza, the flood-
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 family 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 floods of different durations in the aqua-
tic plant communities of the flood-plain, the marshy plant communities on alluvial soil, the plant
communities of marshy meadows and mud weed vegetation. Correlation was sought between
hese 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 transformed and impoverished the
biocenoses of groves and meadows in the flood basin. 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 landscape and their original biota.

For the realization of that, a governmental regulation (No. 23 (1962) VI. 17)
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was issued to effectuate the Act of Environmental 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 Hodmezdvasarhely 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 Martély back-
water. The flood-plain inside the protecting dykes comprises diverse landscape
sections despite the fact that a considerable part of the area had been 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 original oak-ash-elm
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 Kortvélyes holm, while the Anyéas holm is most exposed to culture effects.

Development and state of ecological conditions in the district

The compilation of general information in connection with this topic (ANDO,
BoproGkOzY and MARIAN 1974) 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 bronze age are suggestive of
an inhabitation of great number. For these inhabitants and the dwellers of following
periods, the water-beaten areas of this region secured excellent natural protection.
Notwithstanding, of the settlements formed here in the course of historic periods,
only the village Martély exists now (sketch map). Koérhany and Kértvélyes (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 XII. century are indi-
cative of a very rich ancient avifauna in the marshy tracts, reeds and fisheable water
bodies of this region.

In this area, the erosion and sediment-formation of the Tisza has equalizingly
affected the environment. In the flat parts in some places thinner or thicker sand
layers were formed 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 several thousand years. The
prehistoric animal remains of the middle reach of the Tisza refer to nearly 600 million
years. Let us think of the evidences from the Pleistocene Elephas primigenius, Rhino-
ceros antiqualis, Eurvcesmegaceros, Alces alces etc. The flora and fauna of this region
transformed gradually by natural geographic changes can be followed up to the
present day. It 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 lucky 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 since 1950 serves for the realization of these objectives.
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Fig. 1. Sketch map of the Landscape Protection District at Martély. [. Willow-poplar gallery
forests and culture poplar forests in the flood-plain. — 2. Grape and fruit cultures perished
on the effect of the lasting flood in 1970. — 3. Remainders of older backwaters. — 4. Younger
backwaters. — 35, Protecting dyke (The boundary of the Landscape Protection District).



Brief survey of the results of the complex investigations in the district

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 mention.

More extensive investigations in the various sections of the valley of the Tisza,
particularly in the area of the landscape protection district, have been carried out
since 1957. Several scientific and popular reports appeared from the field of natural
geography, water chemistry, hydrobiology, botany resp. zoology. Excellent possibi-
lity for publication has been secured by our journal entitled Tiscia which has been
published annually 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 Kdortvélyes backwater. In the course of that
studies on oxygen budget, salt dynamics, and the seasonal changes of pollution load
were 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 enrichment revealed. During these
investigations allowance was made also for the flushing effect of the floods of the
Tisza.

The results showed that compared with the conditions established in the previous
plan period, the quality of water in the Kortvélyes 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 Martély and Kortvélyes backwaters. On the
basis of seasonal analyses conclusions could be drawn concerning the quantitative
and qualitative relationships of obligate and facultative fecal indicator bacteria as
well as the spatial and temporary changes 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 Station of Public Health and Epi-
demics of Csongrad 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 with 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. 101it~% From saprobiological aspect,
water quality deteriorated during summer 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 Jozsef University, Szeged).

Phytoplankton. The algal flora of the backwaters of the Tisza at Martély
and Kortvélyes was investigated in several cycles. It could be stated that the water
of both had become eutrophic. This pertains mainly to the backwater of Kortvélyes.
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 also studied. The pre-
sence or absence of some species namely were evidences that the particular 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 algal 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 well.

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

Zoocenological studies. 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 flood 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 x; 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 Jozsef University
participated in these studies.) Investigation of the cenoses of Mollusca in the
flood-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-lying parts of the flood-plain, the flushing through process of floods takes
place often on 2—3 occasions during one year (Fig. 2). This is well 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 Kortvélyes backwater, the survey of molluscan communities was per-
formed in the light of the successional situations of the zonally arranged hydato-
and helophytic communities (In these investigations the coworker of the Biological
Department of Gy. Juhasz Teachers Training College collaborated).



mm 197 mm

=200

1977
mm 7975 mm

800 &0

& 600

400 400

200 200

o - v e - e
£ big m v v VI virvoro X X XL X 0 I =

200 200

Fig. 2. Time and lastingness of floods in the area of the Landscape Protection District between
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-
currence 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 specimens. Parallel with that, comparison was
made between the dominant species of materials collected by means of light-traps
during one year at Martély and those at Kortvélyes. The occurrence at Martély of
the rare owletmoth without zoo-geographical classification (Gorthyna borelli lunata
(Pierret)) deserves mention here (The amateur lepidopterist of our working team
collaborated in these investigations).

During studies on Cerambycidae the species of this family feeding on
Salix alba were surveyed in the Kortvélyes 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 stated 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 flood stage selects princi-
pally those species of Cerambycidae which live on dead Salix stems and cannot fly
and for which several years are necessary to develop.

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

Special mention should be made here of the rare Molorchus salicola (STILLER) and
Phymatodes puncticollis (MULS.) found in this area (The biologist of F. Méra Museum
collaborated 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 flood 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. Ddzsa Special Secondary School parti-
cipated). ’

Ornithological 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 Kdortvélyes holm collected
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 dwellers
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 changes of bird migration. The share of Passeri-
formes stands in the circulation of materials and energy cycle of this area was de-
monstrated on the basis of the biomass of bird species (Participants in these studies
were one research worker and the coworkers of Gy. Juhdsz Teachers Training College
resp. F. Méra Museum).

The mammological studies were focussed principally on the effect of floods
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. Juhasz Teachers Training High School). ’

Phytocenology-synecology. Investigations 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 than those in the other areas of the valley
of the Tisza. The stands of hydatophytes in the backwaters of different ages were
rather rich. The introduction of herbivorous silver carp, however, completely exter-
minated them. Now, after the fish have been caught, their return is in process. On
the other hand, the meadow communities of helo- and hygrophytes in the flood
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 lasting water cover formed
an independent topic. The stands of Typhoides arundinacea proved to be the most
sensitive. — Other species were found to be sensitive to light. The shading effect
of the Populus alba stands, especially in the north-west shade zone, was not tolerated
by Glycyrrhiza echinata, and only in a small measure by Lythrum salicaria. This
suggests from ecological point of view that light conditions are the most effective in
the early morning hours.



(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 our
country) it was possible for us to further develop and complement the hydroecological
system constructed by ELLENBERG and ZoLyowmr et al.
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A Martélyi Tajvédelmi korzet komplex kutatasi feladatai és eredményei

BobpRrOGKOZY GY.

A Jozsef Attila Tudoméanyegyetem Novénytani Tanszéke
Szeged, Magyarorszag

Kivonat

A Magyar Alfold kozépsé szakasz tajvédelmi korzetének kutatdsa 1950-ben vette kezdetét
a szervezett vegetacio-térképezés megvalosuldsdval. A szélesebb alapokon nyugvod program
1957 6ta, dsszehangolt komplex jellegli munkdlatai 1977 o6ta folynak. Ezen utobbi idészak ered-
ményei a Tiscia XVII. kotetében latnak most napvildgot.

A hidrologiai program keretében a holt dgak vizének oxigénhdztartasaval, sodinamikajaval,
illetve szennyez6dés mértékének valtozasaval foglalkozunk. — Hidrobioldgiai vonalon elsGsorban
az obligat- és fakultativ faecal baktériumok dinamikéjara, zooplankton vonatkozasdban féleg a
Rotatoria fajok szaporodas-bioldgiai nézépontbol torténd elemzésére terjedtek ki. — A fito-
plankton szezonalis valtozasanak értékelésénél az eutrofizalodott holt 4gak vizében az Eugleno-
phytonok elszaporodasa volt konstatdlhaté s ezek indikator szervezeteknek mindsiiltek.
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Zooconozisai vonatkozasaban megéllapithatd volt, hogy a Tisza araddsai utan kilsé terii-
letekrdl torténik a hullamtér rekolonizacioja, mégpedig két IépcsGben. Az inmigracios fazisban
az inicialis populacio nagysaga szaturacios. — A megfigyelések kiterjedtek a Mollusca c6nozisok,
tovabba a Lepidopthera, Cerambicida fajcsoportokra egyarant. Folytak tovabba ictiologiai,
ornithologiai és mammologiai vizsgalatok is.

program féleg a hullamtér vizi-,

A fitoconologiai-synokologiai  produkciobiologiai
ontéstalaji mocsdri-, mocsarréti valamint iszapgyomnovény tarsuldsokra osszpontosult. Ossze-

flggést keresve az eltéré idétartami aradasok és egyéb kornyezetbiologiai valtozasok komplex

jellegti hatasaval is.
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WATER QUALITY IN KORTVELYES BACKWA

KLARA FUGEDI and MARIA M. HORVATH

Directorate of Water Conservancy of the Lower Tisza Region, Szeged
Attila Jozsef 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-
ronmental 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, faulty. 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
(SEBESTYEN 1963). The task they have in common is the protection of our still existing
natural resources and the saving of our rivers and forests that are partly on the brink
of perdition, partly heavily polluted. The same purpose is served by the measures
of the National Authority for Environment Protection and Nature Conservation
as well as the Act of Environmental Protection. Building and reconstruction of land
has been carried out in increasingly more places, but land conservation is above them
in importance. It is always cheaper and simpler to preserve the natural conditions of
a region than to sanify a ruined land (Publications of Kiskunsidg Nemzeti Park 1978,
1979, 1980) not to mention 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 Kdortvélyes 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 from 1970. riv.
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. 390/1971 of the National Authority for Environment
Protection and Nature Conservation. In 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 Kortvélyes 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 origin 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 25000 km?* during high-water
periods occurring once or twice in a year. The enormous damages caused by these
floodings were radically eliminated 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-offs and the flood-plain limited to the narrow
shorelines was pressed within a long dam system.

Considering the fact that this system of flood-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 flood-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 of the backwaters (Martély and K&rt-
vélyes backwaters), navvy-ponds, in the environment of meadows and gallery forests
which are unique features of the Hungarian Plain and therefore their conservation
is necessary. The area still bears in a lesser or greater degree the marks which charac-
terized it before 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 floristic values for the succeeding generations, to serve the purposes of
research and education and to satisfy the increasing social demands on nature
(recreation).

Hydrological conditions

In the XIXth century, man has brought about great changes in the hydrographi-
cal features of the natural Tisza region by planned anti-inundation work. As a conse-
quence of the regulation of the Tisza, the hydrological conditions changed, the level
of the flood increased by the damming of the flood-plain, at the same time, the depth
of the river also increased. During these works stagnant waters (ox-bow-lakes)
formed in the flood-plain and in the flood area of the 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: In such river sections where the channel deteriorated
and widened, it was regulated.

There are two backwaters in the nature conservation area: the Kortvélyes back-
water and the Martély one. The Martély backwater serves for the purpose of recrea-
tion, while the Kortvélyes 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 Kortvélyes 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 of flooding.
Its water supply, which is provided by the Kortvélyes pump of 1.24 m?/s capacity
— except in period of flooding — is solved only partly.

Pollution of the backwater

The pollution load in the Kdrtvélyes backwater originates from several sources,
of which the following ones should be mentioned here:

— meteoric and sewage water from Oroshdza, Szentetornya, Kakasszék, the
Institute of Kutvolgy

— agricultural waste waters

— residues of herbicides

— run-offs from the rice-plantation of the State Farm of Hodmez8vasarhely
(450 ha) and drain water.

Since the backwater is a kind of impounded water, the exchange of water is
little during summer, which circumstance accelerates the process of pollution. Self-
purification 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 of filling 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.

Materials and Methods

In these investigations sample taking was considered essential. Good sampling is indispen-
sable in obtaining exact experimental results and in making these results utilizable in practice.
After the careful survey of the experimental area, the place of sampling was allocated by keeping
in view the object of the experiment. All factors that might influence the composition of the water
sample 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 °C.

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

The pH of water was measured with an electric 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 Erichrom-black T indicator, until it changed from red to violet. The
results are given in GH® (German Hardness®). 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 with
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 intensity of the solution is proportional to the ammo-
nia content. The measurements were performed at 400 nm.

In 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 react with sodium salicylate in H,SO,-
containing medium and the compound obtained possessed a yellow colour. Intensity of colour
is proportional to nitrate content. The measurement was made at 410 nm.

In 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 allowed 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 determined by Winkler’s
method. For the measurement of chemical oxygen demand the potassium permanganate method
was used. The samples were boiled in 0.01 N KMnOj solution in sulfuric acid-containing medium
for 10 min. In this way we obtained the amount 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 1 h. The surplus oxidizing agent was titrated with 0.025 N ferri (II)
ammonium sulfate in the presence of ferroin indicator until the indicator changed from blueish-
green to reddish-blue.

Results

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 well. Because of that the contents of dominant ions (Ca, Mg,
Na, K, Cl, SO,, HCO,, CO,) were also determined.

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

Reactive mg— Equivalent

mg liter™ weight equivalent %S S
K 5.5 39.102 0.140 3.577 0.24
Na 16.0 22.990 0.696 17.782 1:19
Ca 48.0 20.040 2.395 61.191 4.11
Mg 8.3 12.156 0.683 17.450 1.17
3.914 100.000
COy 0.0 30.004 0 0
HCO;, 142 61.017 2.327 50.686 3.40
Cl 22 35.453 0.620 13.505 0.91
SO, 79 48.031 1.644 35.809 2.40
4.591 100.000
1=8.505

Radius of the circle: 0.572 ¥/8.505=0.572%2.92=1.67 cm
VI =¥8.505=2.92

0.023YT =0.023%2.92=0.06716

Total dissolved in organics = 220 mg/1
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Fig. 1. Changes of total dissolved matter, conducticity and HCO,~ content in Kortvélyes
backwater.

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

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

S Reactive mg — Equivalent
mg liter™* weight equivalent %S aiem
K 7.0 39.102 0.179 2.409 0.21
Na 71.3 22.990 3.101 41.730 3.66
Ca 56.2 20.040 2.802 37.707 3.30
Mg 16.4 12.156 1.349 18.154 1.59
7.431 100.000
CO, 0 30.004 0 0 0
HCO, 235 61.017 3.851 54.057 4.737
Cl 49.6 35.453 1.399 19.638 1.721
SO, 90.0 48.031 1.874 26.305 2.305
7.124 100.000
=14.555

Radius of the circle: 0.57 }14.555 =0.572%3.81=2.18 cm
Y1 =y14.555 =3.81

0.023YT =0.023%3.81=0.08763

Total dissolved in organics=410 mg/I
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Fig. 2. Changes in Ca**, Mg**, and Na* contents in Kortvélyes backwater.

Fig. 2/a

Fig. 2/b
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Fig. 2/c

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, SO,, HCO,, CO, 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
another.

In regard of cations the type of the backwater was a calcium one, in the dry
season a calcium-natrium one, and in periods of dilution with precipitation or after
flooding with Tisza water calcium-magnesium one. In regard of anions, its type was a
hydrocarbonate one. It aiso 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 GH® and (Fig. 4) 12.9 GH".
Apart from autumn maxima, fluctuations of the value of approx 9 GH® (+1.5 GH®)
can be accepted. Its standard value was about 11 GH® 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 agriculture. Hungarian and international data equally suggest that the
amount of fertilizers in agriculture has increased. This also applies to the catchment
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Kortvélyes-backwater 25. 9. 1978. (autumn )

o Reactive mg — Equivalent
mg liter™* weight equivalent %S acm
K 5.5 39.102 0.141 1.910 0.17
Na 69.0 22.990 3.001 40,664 3.63
Ca 49.0 20.040 2.445 33.130 2.96
Mg 21.8 12.156 1.793 24.296 217
7.380 100.000
CO,4 0 30.004 0 0 0
HCO, 262 61.017 4.294 55.948 4.99
Cl 49 35.453 1.382 18.006 1.61
SO, 96 48.031 1.999 26.046 2.32
7.675 100.000
1=15.055
Radius of the circle: 0,572 ]/15,0555—0,572><3,88=2,22 cm
YI =y15.055 =3.88
0.023 JT =0.023 % 3.88=0.08924
Total dissolved in organics =436 mg/l
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Fig. 3. Changes of Cl~ and SO,~ - in Kortvélyes backwater.

basin of Kortvélyes 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 NO; content.
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Kortvélyes-backwater 19. 12. 1978. (winter)

T Reactive mg — Equivalent
mg liter weight equivalent %S Zom
K 4.70 39.102 0.120 1.722 0.15
Na 59.80 22.990 2.601 37.328 3.23
Ca 56.10 - 20.040 2.799 40.169 3.47
Mg 17.60 12.156 1.448 20.781 1.80
6.968 100.000
COy 0 30.004 0 0 0
HCO,4 278 61.017 4.556 63.658 5.50
Cl 59 35.453 1.664 23.250 2.01
SO, 45 48.031 0.937 13.092 1.13
1157 100.000
1=14.125

Radius of the circle: 0.572 J14.125=0.572%3.76=2.15 cm
VI =Y14.125=3.76

0.023 YT =0.023 X3.76=0.08648

Total dissolved in organics =399 mg/I
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Fig. 4. Kortvélyes 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 NO,~ contents in Kortvélyes backwater.
The concentration of nitrite ions was low. It may be characterized at the most
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 most
important qualitative characteristics. The changes in the organic matter contenst
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of surface waters are partly the results of natural processes, partly those of human

ge of this

g organic load and

activity — depending on the circumstances. Because of that, the knowled
Fig. 7 shows the periodic changes of organic matter con-
tent. Character of oxidizable organic matter exhibited only small changes. The rela-

parameter may furnish us with valuable information concernin

self-purification capacity.
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tive amount of easily oxidizable organic matter generally also diminished slightly,
the ratio CODk,cr,0,/CODkumno, slightly increased.

Oxygen and carbon dioxide are the two basic materials in the metabolic process
between 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 amount of or-
ganic materials present in it as well as the rate of oxygen production and consump-
tion of the organisms.

Dissolved oxygen content 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 biochemical oxygen demand are illustrated.
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A kortvélyesi holt 4g vizmingsége

K. FUGeDI KLARA és H. MESZAROS MARIA

ATIVIZIG; Jozsef Attila Tudoményegyetem, Szeged, Magyarorszag
Kivonat

1976—1980-ig vizsgdltuk a kortvélyesi holt ag vizmindségét. Részletesen foglalkoztunk a
holt 4g oxigénhaztartdsaval, sohdztartdsaval, illetve a mezdgazdasagbol szarmazod szennyezéssel.
Megallapithattuk vizkémiai szempontbdl a holtdg szezonalis valtozasait €s a tdpanyag feldasula-
sat. Megfigyelhettiik a Tisza draddsakor bekdvetkezd ©blité hatasat is. Az 5 éves idGszakban
kapott eredményeink arra a kovetkeztetésre juttattak, hogy a kortvélyesi holt 4g vizmindségében
Iényeges valtozas nem kovetkezett be.
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Kvalitet vode mrtvaje Kortvélyes

K. FUGEDI KLARA i H. MEszAROS MARIA

Vodoprivredna uprava Tise; JATE, Szeged, Hungaria

Abstrakt

Ispitivanje kvalitata vode mrtvaje Kortvélyes vrSeno je u periodu 1976—1980. godine.
Detaljnije je proucavan rezim O, i saliniteta kao i zagadjivanje preko poljoprivrede. Utvrdjena
je sezonska promena hemizma mrtvaje kao i povecavanje organskih materija. Takodje je zapa-
7ena i ispirajuca uloga Tise pri visokim vodostajima. Rezultati petogodisnjih istrazivanja ukazuju
na Cinjenicu da u kvalitetu vode mrtvaje Kortvélyes nisu nastale znacajne promene.

KAYECTBO BOJbI CTAPUILIBI KEPTBEJIBEII

K. ®rorean (Kemeneurne)
Bonnoe ynpasnenue HixuetucsHckoro xpas, Ceren

M. M. Xopsart
Vunmsepcuter uM. Moxeda Attuns, Ceren

Pesrome

1976—1980 rr. y3yuuIu Ka4ecTBO BObL cTapuubl KepTBenape. 3aHsTUCh H3YYEHHEM ee KHCITO-
POIHOTO M COJIEBOIO COCTaBa, a TAKXE 3aCOPCHHOCTH €€ CelIbChbKOXO3SHCTBEHHBIMH OTXOJAMMU.
C noMOUIBIO THAPOXUMHH YAATIOCh OMPENEIUTH CE30HHBIC W3MEHHUs, a TakKe HAKOIUICHHWE ITUTa-
TENIbHBIX BEIIECTB B BOJOoeMax M crapuuax. O3HaKOMMIIMCH TaKXKe C HACTYNAIOIIUM IIPOMBIBATEIb-
HBIM BJIMSIHMEM BOJBI TOcie HaBOAHeHMs: Tuckl. ITosyyeHHBIC MSATUICTHHE PE3ybTaThl IOKa3allu;
4TO B crapuue KepTBeibeur 3HaYUTEIbHBIX U3MEHEHHIE B COCTaBe BOIBI HE HAOJIFOIAIOCh.
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HYGIENIC BACTERIOLOGICAL INVESTIGATIONS
OF THE BACKWATERS AT MARTELY AND KORTVELYES

MARIA HEGEDUS and MARGIT ZSIGO
Public Health Station of Csongrad County
H-6701 Szeged, Hungary
(Received 20 September, 1981)

Abstract

In the area of the Martély Region of Scenery Protection two backwaters can be found
(at Martély and at Kortvélyes) 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 followed. 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 small
number.

— The quantitative change of the facultative faecal indicator bacteria announced well the
floods, the rinsing of the sewage lagoons (in the Martély 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-
formly and extending to all the components of the scenery. The Martély 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 Martély and Kortvélyes. Though the
physiognomy of both backwaters is different quite a number of similarities is ob-
servable.

Description of the backwaterta Martély:

The Tisza backwater at Martély is a flood-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 flood pariod the water supply of the backwater
is solved only partially because the inland waters are lifted up from the main channel
of Martély—Darvasszék from an area of about 48 km? by a pump station of only
1.0 m3s—1 (VIZITERV 1972174) 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 high 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 of the back-
water became swampy and its southern end is connected with river Tisza by a trench
of 3—4 m width. At higher water (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 floods 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 (Zsiros 1977).

The utilization of backwaters is known to be manysided. The Martély backwater
is similarly a surface water serving partly as a reservoir of inland 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 been liberated from this plant.

A detailed description and characterisation of the Kértvélyes backwater can
be found in the paper of Dr. KLARA K. FUGEDI.

The water of both backwaters has been regularly investigated in the last five
years in collaboration with the ATIVIZIG laboratory. Hygienic bacter101001cal inves-
tigations have been carried out in the KOJAL (Station for Public Health and
Epidemiology) of Csongrad 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 (DEAK 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 turn 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 Martély backwater by
UBERKOVICH (1971) and his associates in 1967. On the basis of the data of the bac-
teriological investigations it was found that the value of the 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 (FELFOLDY 1981). OLAH (1973, 1974)
investigated the bacterioplankton of Lake Balaton and Lake Velence, and later called
attention to the unusually high stand of bacterioplankton-accompanying the fish
death occurring in 1975 (OLAH 1975).

Data are known also of the bacterioplankton of river Tisza, particularly concern-
ing the Kiskore region (HAMAR a, b, ¢, TOTH 1978). It was found that the amount
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of total bacterioplankton is closely related to the suspended alluvial deposit. B. TOTH
called attention also (1977) to the peculiarities of the masses of water in the flood-
plain. On investigating the hydroecological conditions of backwaters within the
area of the Kiskore reservoir she carried out also determinations of bacterioplankton
and she found that the bacterioplankton of the backwaters discloses conditions cha-
racteristic of the eutrophic waters. In summer, 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 regularly carried out in the last decades by several investigators. The Tisza
reach at Szeged was investigated by Roszroczy (1935), VETROG, Kiss and MiND-
SZENTY (1966) and HEGEDUS (1979, 1980). To our knowledge, no hygienic bacteriolo-
gical investigations were carried out in the Kortvélyes backwater before 1976.

Materials and Methods

In the last five years 202 samples were withdrawn from the water of the Tisza backwaters at
Martély and Kortvélyes, and 910 investigations were carried out in these samples. Sampling
sites were in the Martély backwater: at the pier of the bath, at the occurrence of sturgeons, at the
occurrence of sturgeons, at the southern outfall (both last sampling sites were used only in 1975).
Samples from the Kortvélyes 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 samples 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 Hegediis (1980) published in Volume
XV of Tiscia.

Results of the hygienic bacteriological investigation of the Martély
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 all of the investigated parameters showed
the most unfavourable values in April, June and November. At the sampling in
June the water level was high due to the flood of river Tisza also in the backwater,
and the resort area was covered 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 investigations.

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 (DEAK 1969) were much lower than those in 1975.
At the same time the numbers of the total colony-forming bacteria at 20 °C and
37 °C 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 formed there the “flora”. During the whole year according to the values
of the coliform, 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 Salmonelle 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 streaming-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 IInd 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 Martély 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 typifiable whereas its biotype
was: 3. At the same time strains of Salmonella typhi-murium isolated 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. Id.

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 160/ml and the value of the faecal
coliform number 17/ml. After the “stagnant water” in summer the values of the
aforementioned parameters changed to 92/ml and 2.3/ml, respectively. On the basis
of the results of investigations it could be stated as well that immediately 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 values (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 flood, and the bacteriological results of the
stagnant water at high and low water. Bacteria belonging to the genus Salmonella
could never 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 Martély backwater in general values ranging from 1 to 10 millions/
w ere the most frequently observed during four years. Values of the direct bacterium
count/ml did not show any unequivocal correlation with the number of the cultured
all colony-forming bacteria. However, it could be stated that the total bacterium
count is in general higher (12—58 millions/ml) when the backwater is being flooded
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 Martély 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 Kiskdre
reservoir. In accordance with the results of investigations of B. T6TH (1977) the amount
of bacterioplankton was in the autumnal season in general smaller when the Tisza
was not flooded.

On summarizing shortly the results of bacteriological investigations carried out
in the period 1975—1980 in the water of the Martély backwater it can be stated that

1. The water quality of the Martély backwater is characteristically 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 occasionally
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 results of the hygienic bacteriological investigations indicated the least
favourable water quality in 1978 which can be attributed to the repeated floods and

to the subsequent stagnancy at high water.
5. The counts of all the colony-forming bacteria at 20 °C and 37 °C further the

median values of the Clostridium count/40 ml were very varying in this period. The
number of psychrophilic bacteria (20 °C) indicates contamination of non-faecal
origin but it may point also to an infiltration 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
sediment of the water mass. The presence of a great number of other facultative
faecal indicator 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 values of the coliform and faecal coliform counts generally also
the amount of all the colony-forming bacteria significantly increased and on the other
hand the value of the psychrophilic bacteria/ml was always higher than that of
mesophilic bacteria.

Results of the hygienic bactericlogical investigations
of the Kortvélyes backwater in the period 1976—1980

1. Results of bacteriological investigations carried cut 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 Hnd 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 volumes 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; t; z.)
and Salmonella reading (O, antigen positive). This latter serotype was at that time
typical in various sewages of Csongrad county. A rarely isolated serotype is Salmo-

nella arizonae which is frequent according to data of literature mainly in animal
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 IInd
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 O; 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 Kortvélyes channel where the water quality was of IIIrd class “contami
nated”. On observing the seasonal changes it can be stated that, similarly to the
Mirtély 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 the 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 samples of 1000 ml.

The results obtained in 1978 are quite in accordance with the water quality of
the Mdrtély backwater. Changes in the water quality of the Kortvélyes 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
even at a durably high water level (excepting the values of the Clostridium count/40 ml).

Though in June and July the flood-plain of the backwater was still covered with
water, the tendency was receding. This was then followed by two smaller floods which
were well 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 falltime were of IInd 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 Kortvélyes 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 °C and 37 °C cultures on one hand, and the direct
bacterium count, on the other hand could not be detected in the water of the Kort-
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 Kortvélyes backwater whereas in the years 1977
and 1978 the median values of almost all the parameters were higher in the water
of the Martély backwater (excepting in 1977 the values of the psychrophilic and the
total bacterium counts). In 1979—1980, in turn, the median values of the investigated
results disclosed again a change since all the parameters were higher in the water of
the Kortvélyes backwater i.e. from an annual aspect the water quality proved less
favourable in this water mass.

* Kk ok

The hygienic bacteriological investigation of the waters of the two backwaters
in the Martély Region of Scenery Protection was carried out from 1976 to 1980.

On the basis of the results of these investigations it can be stated:

1. 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 well the floods, the rinsing of the
sewage lagoons (in the Martély backwater) and the stagnant water masses developed
at high and low waters.

4. The values of the Clostridium count/40 ml indicated the stirring-up of the
“silt” of backwaters and occasionally the predominance of the anaerobic processes.

5. The value of bacterioplankton/ml varied in the water of both backwaters
on average in the order of magnitude of 1—10 millions/ml. During floods 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 Martély and Kortvélyes is
almost identical. The water of the Martély 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 of pollutants are entering the backwater.

Occasionally some major faecal contaminations could be detected in the water
of the Kortvélyes backwater as well which was indicated also by the change of the
ratio of coliform bacteria to the faecal coliform bacteria. The water of the Kortvé-
lyes backwater is contaminated by the rainfall and the sewages of Oroshaza, Szente-
tornya, and of the sanatoria Kakasszék and Kutvolgy, furthermore by the leakage
and drainage waters of the paddy-fields.

On summarizing the results 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 environmental protection and recreation, furthermore, as a
parameter of the biological water qualification it promotes also the development
of a uniform contemplation.
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Higiénés bakterioldgiai vizsgalatok a Madrtélyi és
a Kortvélyesi holt agak vizébol

HEGEDUS MARIA €s ZsIGO MARGIT
Csongrad megyei Kozegészségiigyi-Jarvanyiigyi Allomas, Szeged, Hungary

Kivonat

A Martélyi Tajvédelmi Korzet teriilete két holtaganak vizét az elmult 6t év alatt rendszeresen
vizsgéaltuk. A vizsgidlatok eredményei alapjan kovetkeztethettiink az obligat és a fakultativ faecal
indikator baktériumok mennyiségi és mindségi viszonyaira, valamint figyelemmel kisérhettiik az
esetenként bekodvetkezd bakteridlis szennyezettség tér és idébeli valtozasat is. A két holt 4g vizé-
bdl 202 mintat vettiink és 910 vizsgdlatot végeztiink el.

Eredményeink a kovetkezdk:

— Mindkét holtdg vize az esetek tObbségében I. osztalyt <‘tiszta” vizmindségil volt.

— Az obligit faecal indikator baktériumok csak ritkdn és kis szamban voltak ki mutat-
hatok.

— A fakultativ faecal indikator baktériumok mennyiségi véltozédsa jol jelezte az draddso-
kat, a szennyviz-szikkasztok kimosasat (Martélyi holt d4gnil) és a magas, valamint
alacsony vizallasnal kialakult pango viztereket.

— A két holt 4g vizmindsége a higiénés bakteriologiai vizsgdlatok eredményei alapjan is
megfigyelhetd évszakos dinamizmust mutatott.

BakterioloSko-zdravstvena ispitivanja vode mrtvaja
Martély i Kortvélyes

HEGEDUS MARIA i ZSIGG MARGIT
Zdravstveno-epidemioloska stanica zupanije Csongrad, Szeged, Hungaria

Abstrakt

Za proteklih pet godina vr§ena su redovna ispitivanja vode naznatene dve mrtvaje na pod-
udju zasti¢enog okruga Martély. Rezultati naSih ispitivanja ukazivali su na kvantitativne 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 slededi:

— Vode obe mrtvaje u vecini slucajeva pripadaju I. kategoriji.

— Obligatorne faecal-indikatorne bacterije se javljaju sporadi¢no i u malom broju.

— Promenljiva koli¢ina fakultativnih feacal-indikatornih bakterija je u direktnoj vezi sa
visokim vodostajem, sa isuSivanjem bazena za otpadne vode (kod mrtvaje Martély)
kao i sa barustinama koje se javljaju pri visokim i niskim vodostajima.

— Rezultati zdravstveno-bakterioloskih analiza ukazuju na sezonski dinamizam promena
kvaliteta vode obe mrtvaje.

ITNTMEHNYECKO-BAKTEPUOJIT MYECKUE UCCIEXOBAHUA
BO/JIBI CTAPUI] MAPTEJIA U KEPTBEMEII

M. Xerenrom u M. XXuro

YoHrpa/ickass MEOUKO-3IUICMAYECKasi CTAHLIAS
Ceren, BHP

Pesrome

B 3axazumke Mapreif, ymerorest nBe crapunbl (Mapreit 1 Képreedienm), BOIbI KOTOPBIX B
IOCHEIHUE IATh JeT CUCTEMATHYECKH W3Y4allnCh HAMH.

Ha ocHOBaHMM pe3yslbTaTOB HCCIEIOBaHWI yJajOCh IOKA3aTh KAa4yeCTBCHHBIC OTHOMICHHS
OOIMTAaTHBIX ¥ (aKyIbTATHBHBIX MHIMKATOPOB OaxkTepuu (ekanmif, a Takke BHAMATEILHO IPO-
CIIEIATE 33 M3MEHEHHEM IPOCTPAHCTBA M BPEMEHH OaKTEepHAIbHOU 3aCOPEHHOCTH.
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W3 Bomer nByx crapwil B3sinu 202 oOpasua u npusenu 910 uccneroBaHuii.

WccnenoBanns mokasaiy CIIyIOIINE Pe3yJTbTaThl:

— Bonapr o6oux crapui, B OONBIIMHCTBE CIIyyaeM, XapaKTEPU3YIOTCS YUCTOTOM IepBOiMt
CTETICHU.

— OO6GnUraTHeIf MHAMKATOP OaxTepun (exanmuu TOJBKO M3pelKa IOSBISIICS B HEOOILIIOM
KOJIMYECTBE.

KonmyecTBeHHbIe CMeHbI (aKyJIbTaTHBHBIX HHIUKATOPOB OakTepuu (exauym XOpOIIO CHI-
HAIIM3UPOBAJIO HACTYNAIOIIUX HABOIHCHUSX BBIMBIBAHHM CTOYHBIX BOA (ctapuupsl Mapreitn), a
TAKIKEe BOZHUKIIMX B OyIymieM ITIOINAJM BOIHBIX 3aCTOEB IPU HU3KUX U BBICOKHMX YPOBHSIX BOJMBI.

— Ha ocHOBaHWY pe3yIbTATOB THIMECHHYECKU-0AKTEPHOIOIHICCKIX NCCIICAOBAHMI BOIBI, Ka-
YeCTBO OOOMX CTapwll ITOKa3au CE30HHYIO IMHAMHUKY.
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THE ALGAL FLORA AND ITS SEASONAL ASPECTS
IN THE KORTVELYES AND MARTELY BACKWATERS
OF THE TISZA

I. Kiss

Department of Botany, Attila Jozsef University, Szeged
(Received September 5, 1981)

Abstract

In the Kortvélyes and Martély backwaters of the Tisza the algal flora was studied during
several periods. The water of both backwaters is eutrophized, particularly in the Kortvélyes
one. It is well seen in Table I, that since 1981 the number of Euglenophyta spp. has been relatively
great in the backwater Kortvélyes, suggesting that the waste waters discharged there contained
dung materials. Changes in the composition of the phytoplankton are also in support of the
afct that the algae do not utilize only mineral salts; but also amino acids, carbohydrates, vita-
mins of decomposing organic materials as well 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.

Introduction

The algal fiora of the Kortvélyes and Martély backwaters of the Tisza river habe
been studied for several years. These examinations were started in the backwater
at Martély 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 earlier as a
holiday resort. Since this area together with the backwater Kortvélyes was placed
under nature conservation control, the two backwaters and their environment are
known today by the name Martély nature conservation area. Since 1973 the studies
on the changes of the algal flora have been extended over the backwater Kort-
vélyes. The analysis of the algal flora of the backwater Martély 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 Martély was studied by UngrkovICH from
1967 to 1968 in connection with the thorough investigations performed for a longer
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 useful in regard of environmental protection, particularly in the field of biolo-
gical water qualification. This applies especially to the Kortvélyes backwater. In
biological water qualification 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-
tional role 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 inorganic compounds serving as food for
plants represent the direct 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 Martély backwater, especially in the
Kortvélyes one. Therefore, in the following 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 vast material
on the algal flora. Therefore, the initial and the last conditions will be compared in a tabulated
form for illustrating the seasonal changes of phytoplankton (Table 1). In the table the seasons are
marked with 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 following:
from the sedimented seston of each liter 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 mm? on the average. The quantitative relationships
of each water sample were determined on the basis of 10 wet preparations with 5 grades. The
grades 1—5 figure in the seasonal columns (a, b, ¢) of Table I and their meaning is the following:
1=rare organism in the water sample (only 1—5 specimens occurred in the 10 preparations).
2=sporadic occurrence (in 10 preparations only 6—10 individuals were visible), 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 value in terms of liter.
Since the volume of the drop. resp. the wet preparation is known, concrete counting is also possible
by good approximation beyond the former grades and reckoning over into liter is also possible.
In the case of filamentous 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 performed in the Martély and Kdortvélyes backwaters
of the Tisza for several years, the presence of 212 algal taxa (species, or their varia-
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 of flood are inundated, their beds are practically “flushed”,
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 Martély one gradually. the Kortvélyes
one rapidly. Because of that, algal mass productions have been observed in both
of them. In the backwater Martély the massive bloom of Eudorina elegans was ob-
served during summer 1968 and 1973 (Kiss 1977a), and in smaller areas the water
possessed a green colour in summer 1979 due to the bloom of Chiamydomonas inter-
media. In late autumn, 1973, in the littoral zone of the backwater Kértvélyes, Scene-
desmus ecornis produced a vegetational discoloration of water vegetation and showed
considerable morphological variability (Kiss 1977b).

Table I presents the following 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 fracta. 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 Mdrtély: Lyngbya saxicola, Euglena
charkowiensis, Euglena chlamydophora, Lepocinclis Steinii, Phacus helicoides, Phacus
tortus, Trachelomonas crebea, Trachelomonas granulosa, Trachelomonas intermedia
Trachelomonas verrucosa, Strombomonas verrucosa var. genuina, Strombomonas
Deflandrei, Centritractus belonophorus, Centritractus rotundus, Nitzschia hungarica,
Nitzschia palea, Lagerheimia wratislaviensis var. mixta, Golenkinia radiata. From
the Kortvélyes backwater, however, only two species were missing: Phormidium
molle and one Gongrosira 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 all 210 taxa occurred in the Kortvélyes backwater and
in the Martély 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 Kortvélyes 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 Martély,
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 Kortvélyes 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 well.

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 summer and
autumn, Spirulina laxissima, Oscillatoria planctonica and Lyngbya limnetica only
during summer. 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 deserve: our attention not
only because with it the whole picture of the algal population changed, but also
from the aspect of the physiology of nutrition of Euglenophyta spp. This latter
severely affects the question of biological water qualification in regard of algal indi-
cation. It should be stressed first of all that, according to Table 1, the 4 species of
Euglenophyta observed during summer 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
waters”) of high salt concentration and high pH value, too, there was a surprisingly
rich and varied 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 Vilikangas 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 even during the winter.

5. Physiological experiments performed with algae suggested that these sti-
mulating materials might be protein constituents, amino acids, vitamins 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
was added. On the effect of the medium containing vitamin C and much organic

Plate I

. Euglena oxyuris var. minor DEFL. 700:1

. Euglena pisciformis KLEBS 800:1

Euglena charkowiensis SWIRENKO 700: 1

Euglena thinophila SKusa 1000:1

Phacus longicauda (EHR.) Dus. 600:1

. Euglena chlamydophora MaINX 800: 1

. Lepocinclis acuta Presc. 900:1

. Lepocinclis ovum (EHR.) LEMM. 900:1

. Lepocinclis texta var. mamillata (DA CuNHA) CoNR. 700:1
10. Lepocinclis texta (Dui.) LEMM. 600:1

11. Lepocinclis fusiformis (CARTER) LEMM. 800:1

12. Nephrochlamys allanthoidea Kors., forma 1500:1
13—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 cells of the two-celled pseudocolonies. In some cases the cells of the
two-celled pseudocolony divided again and produced four-celled pseudocolony.
We succeeded in transforming the unicellular 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 accelerated cell division. In his excellent book PETERFI (1977) also
refers to the facultative heterotrophy of flagellates and their vitamin C auxotrophy.
He claims that in his experiments the filamentous green alga Microthamnion grew
well on glucose medium even in complete darkness. He also mentions the results
obtained by MIHNEA et al. according to which the organic materials added to the
medium enhanced protein and carbohydrate synthesis of a few unicellular algae and
stimulated cell division both in light and darkness. According to the investigations
performed by UHERKOVICH (1956), Scenedesmus quadricauda exhibited very intensive
growth in a medium of optimal mineral salt content when vitamin B; was added to
the medium, and produced large cells on the effect of vitamin PP and broad cells in
vitamin Bg-containing medium. Larger doses of vitamin B, inhibited cell division.
He also observed that some Scenedesmus strains isolated by FELFOLDY and KALKO
did not react in the same way to the addition of aneurin (UHERKOVICH 1965). KESSLER
and CzyGAN (1970, 1972) examined 71 strains of 8 autotrophic species of Chlorella
in regard of the utilizability of 5 organic nitrogen compounds. They stated 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 72
strains belonging to the 10 autotrophic species of Chlorella and following glucose
addition in the case of 37 strains belonging there. Utilization of fructose was satis-
factory with 21 strains, that of galactose with 11 strains, while in the case of saccha-
rose and lactose intensive growth was not evident. The organic compounds investi-
gated were utilized readily by some strains by others less readily, meaning that uti-
lization was selective. Of the plant hormones, auxin is the most important in regard
of Kortvélyes, because it is present in a great quantity in animal 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 well.
The few examples presented here from among the many data, basically affect
he question of saprobity-trophity possessing a key position in biological water

Plate I1

. Pandorina charkowiensis Kors. 1000:1

. Pandorina morum (MULLER) Bory forma 1000:1

. Eudorina cylindrica Kors. 700:1

Tetraedron proteiforme (TURN.) BRUNNTH. 500:1
Pediastrum simplex MEYEN 500: 1

Crucigenia tetrapedia (KIRCHN.) W, et G.S. West 600:1
. Oocystis Marssonii LEMM. 800:1

. Pediastrum tetras (EBR.) RALFs 1000:1

Strombomonas verrucosa var. zmiewika DEFL. 600: 1

. Dictyosphaerium pulchellum Woob 700:1
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Table 1

‘ Kortvélyes Mirtély
Sor- Species =
szam (taxon) | 1973 1981 1953 1981
I a b cla b cla b cl|la b c
Phylum: Cyanophyta

1. Gomphosphaeria aponina KUTZ. 1 3 2 2 2 2

2. Merismopedia glauca (EHR.) NAEG. 1 3 2 2

3. Dactylococcopsis raphidioides HANSG. 2 3 3 1 2 2

4. Aphanizomenon flos-aquae (L.) RALFs 2 4 413 4 3|2 4 3|3 4 3
5 Anabaena spiroides KLEBAHN 2 4 4 2 111 3 2 3 2
6. Spirulina laxissima G. S. WEST 1 2 3 2 2 2

7. Sp. subtilissima KUTZING 1 2 2 2 2 3 2

8. Oscillatoria angustissima W., G.S. WEST 2 1. 211 2

9. 0. plantonica WoLosz. 2 3 3 2 2 111 2 1
10. O. tenuis AGARDH 2 31 1 2 1

11. Phormidium foveolarum (MoNT.) GoMm. 2 3 3 1 2 2 2
12. Ph. molle (KUtz.) Gom. 2 2 2 1

13. Lyngbya bipunctata LEmMm. 2 2 1 2 1 2

14. L. circumcreta G.S. WEST 2 2 2 2

15. L. limnetica LEMM. 2 3 3 2 2 2 2 1
16. L. Martensiana MENEGH. 2 3 2 3 4

17. L. saxicola FILARSZKY 1 2

Phylum:Euglenophyta

1. Euglena acus EHRENBERG 2 3 1 2 1 2 2
2. E. charkowiensis SWiR. 2. 3 2

3. E. chlamydophora MAINX 1 2 2

4. E. Ehrenbergii KLEBS 2 I 3 2 2 2 1
S E. limnophila LEmm. 2 3 31 1 2 1
6. E. oxyuris var. minor DEFL. 3 3 3 2 1 2 2
= E. pisciformis KLEBS 2 3 1 1 1

8. E. polymorpha DANG. 2 3 2 2 2 2 2
9.  E. proxima DANG. 1 2 2 1 2
10. E. oblonga Scumitz 1 3 1 2

11. E. thinophila SKuUjA 1 2 1 22 2 1
12, Lepocinclis acuta PREsc. 2 1 2 2|1 2 2 3 2
13 L. fusiformis (CARTER) LEMM. 2 2.8 2 1 2]1 1

14. L. Nayali CONRAD 1 3 2 2 1 2
1.5; L. ovum (EHR.) LEMM. 2 1 3 2|1 212 3.1
16. L. ovum var. angustata (DErL.) CONR. 1 2 2 2 1

17 L. Steinii LEMM. 2 2

18. L. teres (ScHMITZ) FRANCE 2 3 2 212 3 2
19. L. texta (Duis.) LEMM. i 3 2 2 2
20. L. texta var. mamillata (CuN.) CONR. i1 3 1 1 1
21. Phacus acuminatus STOKES 1 2 1 2
22. Ph. alatus KLEBS 2 2 1 2 1 2
23, Ph. brevicaudatus (KLEBS) LEMM. 1 2 1 2
24, Ph. caudatus HUBNER 1 2 1 1 2
25, Ph. curvicauda SWIR. L 2 .1 2 [ |
26. Ph. longicauda (EHR.) DuJ. 2 3 2 1 411 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 I 2

32. Tr. Dybowskii DREZ. 2] 2 2

[9]]
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Kortvélyes Martély
Species
(taxon) 1973 1981 1953 1981
a b cla b c|a b c|a b c
33. Tr. granulosa PLAYF. 1 21
34. Tr. hispida (PERTY) STEIN 11 2 2
35. Tr. intermedia DANGEARD 2 2
36. Tr. Mangini DEFL. 1 2 2 2
37. Tr. oblonga var. truncata LEMM. 1 2 2 2
38. Tr. scabra PLAYF. 1 3 2 2 1 3 1
39. Tr. verrucosa STOKES 2 2
40. Tr. volvocina EHR. 3 3 3|1 2 3 3 3
41. Tr. volvocina var. derephora CONR. 2 3 2 2 2 1
42, Strombomonas fluviatilis (LEMM.) DEFL. i1 3 2 2 2
43. Str. verrucoca var. genuina DEFL. 1 2
44.  Str. verrucosa var. zmiewika DEFL. 1 3 2 2
45.  Str. Deflandrei (RoLL) DEFL. 2 1
Phylum:Chrysophyta
Classis: Chrysophyceae
1. Kephyrion Rubri-claustri CONR. 1 2 2 1 2 2
2. Chrysococcus rufescens KLEBS 1 2 1 3 2
3. Pseudokephyrion conicum SCHILLER 2 311 3 1 2 1L 3 2
4. Dinobryon divergens IMHOF 2 2 112 1 2 211 2 1
Classis: Xanthophyceae
S. Characiopsis acuta BORZI 1 2 1|2 2 2
6. Ch. minor PASCHER 1 1 3
T Centritractus belonophorus LEMM. 1 3 2
8. C. rotundus PASCHER 1 2
9. Ophiocytium capitatum WOLLE 2 3 2 1 2 2
10. Tribonema aequale PASCHER 2 3 2
11. Tr. minus (WILLE) HAZEN 2 2 3 1 3
12. Tr. species 2 2113
13. Vaucheria species 2 2 3 212 2 3
Classis: Bacillariophyceae
14. Melosira varians C.A. Ac. 2 1 2 2
15. M. granulata var. muzzanensis (MEISTER)
BETHE 1 2 3 2 2 2
16. Attheya Zachariasi J. BRUN. 2 2 1 2 1 2 2
1% Cyclotella Kuetzingiana THWAIT. 1 1 2 11 22
18. C. Meneghiniana KUTzZ. 2 2 3 2|12 2 1|2 2 2
19. Diatoma vulgare Bory 2 2 2 2 2 2
20. Fragilaria capucina DESMAZ. 1 112 2 2
21. Asterionlella formosa HASSALL 1 1 2 2 2 2
22. Synedra actinastroides LEMM. 2 2 2 2 2 2 2
23, Syn. acus (KiTz.) HUST. 2 1 2 2 1
24. Syn. affinis KUTZING 1 1 1 1 2 2
25. Eunotia praerupta var. inflata GRUN. 2 2 1|1 2
26. Gyrosigma acuminata (KUTz.) RABH. 2 r 2 111 3 212 3 2
2. Caloneis amphisbaena (Bory) CLEVE 2 2 2|2 3 2|2 3 3|(2'3 2
28. Navicula cincta (EBR.) KUTz. 1. 2 2 1
29. N. cryptocephala KUTz. il 2 1 1 2 1 2
30. Amphora venata (KUtz.) HUST. 112 2 1|1 2 2
31. Cymbella affinis KUtz 2|1 2 2 1 2
32. C. cymbiformis (AG.) KiUTz. 11 2 2 1
33. C. cistula (HEMPR.) GRUN. 2 1 2
34. Gomphonema acuminatum EHR. 2 112 21 3 2|2 2
35. G. augur EHRENBERG 1(2 2 112 2 2
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Species
(taxon)

Kortvélyes

Martély

1973

1981

1953

a b ¢

a b

C

a b c

a b

1981

C

Nitzschia acicularis W. SMITH

N. capitellata HusT.

N. hungarica GRUNOW

N. palea (Kiitz.) W. SMITH
Cymatopleura solea (BREB.) W. SMITH
Phylum: Pyrrophyta

Glenodinium pulvisculus (EHR.) STEIN
Peridinium cinctum (O.F.M.) EHR.

P. palatinum LAUTERBORN

Ceratium hirundinella (MULL.) SCHRANK

Phylum: Chlorophyta
Classis: Chlorophyceae
Ordo: Volvocales

Chlamydomonas intermedia CHOD.
Chlamydomonas spec.

Carteria spec.

Eudorina cylindrica KOrs
Eudorina elegans EHRENBERG
Pandorina charkowiensis KORs.
Pandorina morum (MULLER) BORY

Ordo: Chlorococcales

Tetraedron caudatum (CORDA) HANSG.
T. incus (TEIL) G.M. SM.

T. minimum var. apiculatum REINSCH
T. muticum (A. BR.) HANSG.

T. proteiforme (TURN.) BRUNNTH.

T. trigonum (NAEG.) HANSG.
Schroederia setigera (SCHROD.) LEMM.
Characium Naegelii A. BRAUN
Qocystis cingulatus HORTORB. et NEM.
0. Marssonii LEMM.

0. ovale KORs.

Chodatella citriformis SNOw

Ch. ciliata (LAGERH.) LEMM.
Coenocystis planctonica Kors.

Coe. reniformis KORS.

Gloeoactinium limneticum G.M.SM.
Lagerheimia Griffithsii FoTT

L. wratislaviensis var. mixta HORTOB.
Franceia droescheri (LEMM.) KORs.
Chodatellopsis elliptica KORrs.
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.
A. angustus BERN.

A. arcuatus KORs.

A. falcatus (CORDA) RALFS

A. setigera (SCHROD.) LEMM.
Coenocystis planctonica KORs.
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Kortvélyes Martély
Species -
(taxon) 1973 1981 1953 1981
a b cja b cla b c|a b ¢

40. C. reniformis KORs. 1 211 2 1 2 1
41. Micractinium pusillnm FRES. 2 211 3 1 2
42, Golenkinia paucispina W., G.S. WEST 1 2 21
43. G. radiata CHODAT 11
44. Golenkiniopsis solitaria KORS. 2 2 1 2
45. Dictyosphaerium pulchellum Woon 12 12 3 2|1 3 2|2 3 2
46. Didymocystis planctonica KoRrs. 2 1|1 2 1 1
47. Scenedesmus acuminatus (LAGH.) CHOD. 11 212 3 3|12 1|2 3 3
48.  Sc. acuminatus f. maximus UHERKOV. 2|k 2 21 21 2 1
49. Sec. acuminatus var. elongatus G.M. SM. 2 1 1 2
50. Sec. acutus (MEYEN) CHOD. 2 112 3 2|1 2 2.2
51. Sc. acutus f. alternans HORTOB. 1 2 2 2
52, Sc. acutus f. costulatus (CHOD.) UHERKOV. 11 2
53. Sc. arcuatus LEMM. 1 1 1 2 11 2
54. Sc. denticulatus KIRCHN. 2 311 3 2 2 21
53, Sc. denticulatus var. linearis HANSG. 1 2 2 2 3|11
56. Sc. dispar BREB. 11 2 3 24011 2 1
57 Sc. ecornis (RALFS) CHOD. 1 §¢1 2 211 2 22 2 2
58. Sc. ecornis var. disciformis CHOD. 2 2 3 2 L, 2 U
59. Sc. ellipsoideus CHOD. 1 2 2|11 2 142 2 2
60. Sc. intermedius CHOD. 1 11 2 2 3 201 2
61. Sc. intermedius var. bicaudatus HORTOB. 1L 2 1 2 12 2 1
62. Sc. nanus CHODAT ¥ 11 1 2
63. Sc. obtusiusculus CHOD. 1 2 21
64. Sc. opoliensis P. RICHT. 2 2 3 2 1 3 2
65. Sc. tibiscensis UHERKOV. 2 1 2 1
66. Sc. quadricauda (TUurp.) BREB. 2 2 3 312 3 312 3 3
67. Sc. quadricaudavar. biornatus Xiss 1. 1 1 1 2 2 2
68. Sc. spinosus CHODAT 2 2 2 2 1
69. Coelastrum microporum NAEG. 111 2 21 2 2|1 3 2
70. C. pseudomicroporum KORs. 1 2 1(2 3 3 2 1.2 2 1
71. C. sphaericum NAEG. 1 2 2 3
72. Crucigenia rectangularis (NAEG.) GAY. 2 2 1111 2|1 2 1
73. Cr. tetrapedia (KIRCHN.) W., G.S. WEST 112 3 3 2 112 3 2
74. Cr. truncata G.M. SM. 1 2 2 2 2 1
75. Cr. quadrata MIORREN 2 1112211 3 2
76. Tetrastrum staurogeniaeforme (SCHROD.)

LEMM. I 2 1{2 3 1./]2 3 2({2 3 2
7. Actinastrum Hantzschii LLAGERH. 1 2 212 3 3|1 2 312 3 2
78. Pediastrum Boryanum (TURP.) MENEGH. 1 1)1 2 | A 2.2 2 1
79. P. Boryanum var. brevicorne A. BRr. 1 1 2 21
80. P. Boryanum var. longicorne REINSCH 21 2 2 2 1
81. P. duplex MEYEN 1 2212 2111 2 1
82. P. simplex MEYEN 1 2 2|11 3 2|1 2 2
83. P. tetras (EHR.) RALFS 2 1 1 2
84. Elakothrix gracilis HORTOB. 2, 1 1 2

Ordo: Ulotrichales, Oedogoniales,
Siphonocladales

85. Uronema confervicolum 1LLAGERH. 1 2 11 2 1 1
86 Stigeoclonium Huberi HEER. 1 3 112 21 1 212
87. Gongrosira spec. 2 3
88. Aphanochaete repens A. BRAUN 2 1
89. Oedogonium spec. 3 22 312 2
90 Bulbochaeta spec. 2 1 2 2
91. Cladophota fracta KG. ampl. BRAND 2 2 2¢+2 3 213 3 313 3 3
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Kortvélyes Martély
Species i
(taxon) 1973 1981 1953 1981
a b c|la b c|a b cfa b c
Classis: Conjugatophyceae
Ordo: Desmidiales
92, Closterium acutum BREB. 2 2 2 112 1 2 2
93. Cl. attenuatum EHR. 1 1 1
94. Cl. gracile var. elongatum W., G.S. WEST 2 2 2 2 111 2 2 2
95. Cl. strigosum BREB. 2 1 L 1 2
96. Cl. subulatum (K{tz.) BREB. 1 1 .2 1
97, Cosmarium granatum BREB. 2 2 2 2 111 2 1
98. C. laeve RABENHORST 2 1 2
99. C. subtumidum NORDST. 1 2 i
100.  Spirotaenia obscura RALFS 1 1 2 111
Ordo: Zygnemales
101. Spirogyra decimina (MULLER) CZURDA 3 2 2 2 3 3
102. Sp. fallax (HANSG.) WILLE 2 2 2 2
103. Sp. insignis (Hass.) CZURDA 2 2 3 2 3
104. Sp. lacustris CZURDA 2 2 22
105. Sp. nitida (DILLWYN) LINK 2 1 2
106. Mougeotia laevis (KUTZ.) 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 that the algae — by virtue
of their physiological nature — are able to utilize and incorporate directly the decom-
posing organic materials, amino acids, vitamins, carbohydrates and hormones. It is
obvious that these facts should also be considered in the biological water qualifica-
tion in order to obtain more concrete results. For the sake of a better 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
with 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 completely identical conditions. These considerations may help us to better
understand the differences of opinion concerning indicator organisms, since even
contradictory views can reflect reality.

The more thorough study of the backwaters of the Tisza is very actual today.
HorToBAGYI 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 kortvélyesi és martélyi holt dgainak algarendszere
és szezonalis algatarsuldsai

I. Kiss

Tiszakutato Munkacsoport, Szeged, Magyarorszag

Kivonat

A Tisza folyd Martély kozség és Kortvélyes melletti holtadgainak algafiorajat tobb ciklusban
tanulméanyoztuk. Mindkettének vize eutrofizalodott; kiilondsen a martélyi holt 4gé. Az 1. sz.
tablazatban jol lathato, hogy a kortvélyesi holt dgban 1981-t6l viszonylag sok Euglenophyta
species szerepel, amelyek az ide jutd szennyvizben tragyaanyagok jelenlétére mutatnak. Részle-
tesen vizsgaltuk az algatarsuldsok valtozasait, amelyek ugyancsak alatamasztjak azt a tényt, hogy
az algak nemcsak asvanyi sokat, hanem a bomlé szervesanyagokbdl aminosavakat szénhidrato-
kat, vitaminokat és novényi hormonokat is képesek felvenni. Ezt az algdk indikator értékének
megallapitdsanal figyelembe kell venni.

A saprobitas és trophitds nemcsak azaltal fliiggenek Ossze, hogy a saprobitdst elidézé
szerves anyagok mineralizalédva a trophitas fokat novelik, hanem gy is, hogy e szerves anyagok
némelyikét az algdk kozvetlenll inkorporalni képesek. Ez a részleges heterophia speciesen beliil
is eltérd lehet, azaz bizonyos szelektivitds is mutatkozik. Mindezek figyelembevételével az indi-
kator szervezetek értékelése s ezen at a biologiai vizmindsités realisabb Iehet.
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Sistem i sezonske zajednice algi u mrtvajama reke Tise
Kortvélyes i Martély

Kiss 1.

Radna grupa za istrazivanje reke Tise, Szeged, Hungaria

Abstrakt

Istrazivanja algi u mrtvajama reke Tise kod naselja Martély i Kortvélyes vrsili smo u vise
navrata. Doslo je do eutrofizacije oba basena, naroCito u mrtvaji Martély. U mrtvaji Kortvélyes
od 1981. godine uocljivo je relativno ucesce velikog broja Euglenophyta species, koji ukazuju
na prisustvo djubriva u prispelim otpadnim vodama (Tabl. 1). Utvrdjene promene zajednice
algi takodje potvrdjuju ¢injenicu da su alge u stanju da pored mineralnih soli korite i aminokise-
line, ugljene hidrate, vitamine i biljne hormone 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, ve¢ i putem direktne inkorporacije nekih organskih materija od strane algi.
Ova delimi¢na heterotrofija i intraspecijski moze biti razliita. Na osnovu ovih zapazanja, kako
vrednovanje indikatornih organizama, tako i bioloSka ocena kvaliteta voda dobija u realnosti.

BOAOPOCJIM 1 X CE3OHHBIE COOBHIECTBA B CTAPUIIAX
TUCHI KEPTBEMEII 1 MAPTEN

M. Knmm
Pabouas rpymma usyuyenus Tucsl, Ceren, Berrpus

Pe3iome

Bonopociu pexu THCBI B HECKOIBKUX LIMK/IAX OB H3YYEHbI B CTAPHLAX PEK BO3JIE HACEIEHHBIX
nyHkToB Mapteit n Képtaeitenr. O6e BOABI B 3TUX cTapuuax 3yTpodHbIe, OCOOEHHO B CTapHLE
Mapreit. B Tabnuue 1% I xopowo BuAHO, 4yTO B cTapuue Képraeitem ¢ 1981 roga 60biiyro poib
ChITPAJIi €BrJICHOBbIC, YTO TOKA3bIBAET HA TO, YTO B ATHX MECTaX CTOYHbIE BOJLI HECYT B cebe
CMBIThIC yI00perns. O3HAKOMUBIIK B JETaJIe CO CMEHAMH BOZOPOCIEBBIX LIEHO30B, NPHILIIMA K 3a-
KJTFOYEHH IO, YTO BOJOPOCIH CIIOCOOHBI YCBOWTH HE TOJILKO MHHEPAJIbHbIE COJIM, HO W BEILNECTBA M3
pacnaBlIX OPraHUYECKHX MATEPUATIOB — AMWHOKUCIIOT, YrJIErHAPaTOB, BATAMUHOB U PACTUTEb
HBIX TOPMOHOB. Bcex 3TO cieyeT y4yecTb NMpH OMpe/eIeHHH OLEHKH BOIOPOCIEBBIX HHAMKATOPOB.

CanpoduTusm U TPOGUTU3M 3aBUCUMBI OT APyra He TOJIbKO TOYOMY, YTO Canpo(GUTH3M Ipo-
SIBJISFOLIME OPraHbl, BEIIeCTBA MUHEPATM3aUeil YBEIMYMBAIOT CTENCHb TPOQUTH3IMA, HO U TIOTOMY,
YTO HEKOTOPbIE BOJOPOCIM OPraHWYECKHE BELIECTBA COCOOHBI HEMOCPEACTBEHHO MHKOPITO(GHPO-
BaTh. DTa 4YacTHYHAas CreluasibHash reTepoTpadusi MOXKET UMETh W BHYTPEHHBIE PACXOXICHUS U
TEM CAMBIM MPOU3BOIAT ONPEAETEHHYIO CEJEKIUIO.

V4uThIBasi BCE 3TH sBJIEHHS, OLIEHKA CTPYKTYPbl WHIMKATOPA W 4Yepe3 HUX OMOJIOrmyecKkas
OLEHKA BOABI MOXET ObITh OoJiee peasibHOM.
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BIOLOGICAL  WATER QUALITY IN THE MARTELY AND
KORTVELYES BACKWATERS OF THE TISZA FROM 1976 TO 1980,
WITH SPECIAL REGARD TO PHYTOPLANKTON CHANGES

ENIKG DOBLER and KATALIN KOVACS

ATIVIZIG Szeged
(Received September 30, 1981)

Abstract

Authors report on the biological water quality of Martély and Kortvélyes backwaters on
the basis of investigations performed 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 river determines the algal communities in the backwaters. The slowing down of
the flow rate of the flooding water and the sedimentation of suspended materials takes place
first in the backwaters. These processes, as well as the decemposition of the inundated flood-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 communities characterizing the backwaters

Introduction

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 of phytoseston were observed
also in the lower sections of the Tisza and Danube during studies performed there
regularly (DoBLER and ScaMiDT 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 late summer (BARTALIS 1978, URERKOVICH 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 weil 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 Martély and Kort-
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vélyes backwaters are located in the flood-plain of the Tisza. Owing to their special
connection with the river, these backwaters are flooded even by smaller flood-waves
of the Tisza. They can get into temporary connection with the chemical and hydro-
logical conditions 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 examinations performed in the backwaters of Atka and Serhizzug
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 HEGEDUS: paper presented
at the Tisza Research Meeting). During flooding a great mass of water of faster
movement, loaded with suspended matter rushes also into the channels of back-
waters and produce the aforementioned unfavourable effects on the phytoplankton
organisms. The influence of flooding can be well illustrated not only by the diminu-
tion of total algal count, but also with the perishing of the phytoplankton community
characteristic of the particular backwater and season, resp. the appearance of the
special diatom dominance of the river (HORTOBAGYI 1960, UHERKOVICH 1967, 1971).
Subsequent to flooding, the rapid increase in the percentual ratio of diatoms was
secured also by rheon type organisms (Ceratoneis arcus, Diatoma anceps, Diatoma
vulgare) besides Stephanodiscus spp. resistant to the damaging effects of suspended
materials. Species with more fragile silicified skeletons soon appear (Nitzschia acicu-
laris, Melosira gran. var. angustissima). After the passing of the flood-wave, phyto-
plankton density increases and the phytoplankton characteristic of standing waters
develops. Later with the decreased share of diatoms in phytoplankton, the dominance
of the species belonging to Chlorococcales increases parallel with the increasing in
individual numbers of other algal groups. By then the phytoplankton composition
of the backwaters is entirelly 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 HORTOBAGY! and Kiss have given us
great assistance in these phytoplankton analyses (Kiss 1977a, b, 1978a, b, 1979a, b,
HORTOBAGYI 1939a, b, 1941). The seasonal changes of phytoplankton in the Martély
and Kortvélyes backwaters resp. the effect produced by the flooding of the Tisza
on the phytoplankton communities of these backwaters will be discussed later in
detail.

Materials and Methods

Since the middle 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 perform regular investigations in the backwaters of the nature conservation
areas from 1976.

Brief description of method:

1. It was accepted as a basic rule to take the samples necessary for chemical and bacteriolo-
gical analysis parallel with the samplings 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 determined. Water samples were generally collected monthly
for 5 years (Tables 1, 2) in the following places:

1. Martély backwater: strand of Martély; open water; at 20 cm below water surface.
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2. Kortvélyes backwater: watch-house at Kortvélyes dam; open water; at 20 cm below
water surface.

Examinations performed and methods applied:

1. Measurement of conductivity (Measurement of the specific electric conductivity of water).

2. Determination of the total number of algae (Counting on membrane filter)

3. Determination of chlorophyll a content (Chlorophyll determination)

4. Counting of Pantle-Buck saprobity index (Pantle-Buck saprobiological analysis).

The examinations were performed according to the methods described by FELFOLDY in his book

entitled ‘‘Biological water qualification™ (third revised and enlarged edition) (1980) under the

chapters given above in parenthesis. The results are summarized in Tables | and 2.

Phytoplankton communities of lakes and rivers can be analyzed both quantitatively and
qualitatively (FELFOLDY 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
(HORTOBAGYI 1962).

For obtaining a better survey of results we used Maucha’s star-diagram adapted to algolo-
gical studies by Hortobagyi (HorTOBAGYI 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 algae of our
waters can also 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 Xanthophyceae

class Chrysophyceae

class Bacillariophyceae (diatoms)

class Chlorophyceae

class Conjugatophyceae = Zygophyceae

The star-diagrams illustrating phytoplankton composition in the Martély and Kortvélyes back-
waters are presented among the figures. Time of sampling is indicated with the total algal count
(ind./lit), and chlorophyll a concentration is illustrated with histograms.

Pictures deserving special attention from the point of view of high water level were marked
with +.

Results

Our results in connection with biological water quality determined by the afore-
mentioned methods were grouped according to the following 4 concepts:

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

(A) Martély backwater

(a) The inorganic ion content of the backwater was measured by specific electric
conductivity. On the basis of average values this backwater proved to be beta-alpha-
oligohalobic, freshwater of medium quality. This condition did not change in the
period of examination, which means that the backwater was not polluted, 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.

(b) To establish the planktonic trophity of the backwater we determined the
chlorophyll 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 Mdrtély backwater 1976—1980

Number of  Conductivity Total algal count Chlorophyll a

Year samples 10 Q-*cm~* ind./litX10° mg/m3 P—B § index
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 min: 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: 232 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/m?®) among the chlorophyll a concentrations occurred
only in 1980, which was accompanied by a medium algal count. In 1978, to an algal
count of 115.55X10% 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 p) belonging to phylum Pyrrophyta and (in 1978) the great algal count
to the presence of algae of 5—10 p belonging to Chlorophyta (Fig. 5). It is easy to
understand that for the outstanding results the differences in size of the organisms
studied were responsibie.

(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
flushing out of the channel also contributed to this favourable condition since in
this way the surplus in organic materials (nutrients) originating from the decom-
position of organic materials produced in the backwater could not accumulate,
though they do in the sediment in every other case. The sediment of the channel —as
it could also be established by visual examination — was healthy, and contained
only little sapropel.

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

In the water samples taken 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 phylum. In April, June and July, Pyrro-
phyta also appeared in greater numbers in the phytoplankton. The elements which
originated from the slow decomposition of nutrients in winter were rapidly utilized
by the phytoplankton vegetation in spring when the temperature increased and the
quantity of light became more favourable.

Species appearing with the decreasing nutrient level are rare (FELFOLDY 1981),
though it is known of Dinobryon divergens (Chrysophyceae) that it can well utilize
phosphates of very low concentration. In the water samples taken on April 30, 1976,
the 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 cases, the great percentual ratio of diatoms (34—36%) was evident
beside a small total algal count and low chlorophyll a concentration. In months
without flood this value did not exceed 5—6%. During the flood in April,the domi-
nance of Nitzschia acicularis, and during the flooding of December the dominance
of Stephanodiscus hantzschii were characteristic. Ceratoneis arcus and Diatoma
anceps spp. which are rheon type organisms of the 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 follow the seasonal changes,
too. In March, April the picture was characteristic of the period of flooding, moreover,
the influence of the high water level could be observed even during May and June.

From February to June, the dominance of diatoms was evident (Nitzschia sub-
tilis, Stephanodiscus hantzschii, Stephanodiscus dubius, Stephanodiscus astrea). The

total alga INDIL: 9,78 x 10° total alga INDIL - £99x106
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20 : |
Conjugatoph. |Cyanoph: =2
5 Chloroph\, - 51
0] 101
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5 15+
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54 51 D

Fig. 1/a
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Fig. 1/b. Martély backwater, 1976

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

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

Unusually great algal count was found also in December for which the ice
conditions must have been responsible, namely the water was sampled from under

61, k. otal algo INDIL: 133x 106 total alga INDIL. 361106
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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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Conjugatoph. | Cyanoph. 5 65
Kg 291X\ Chloroph. Euglenoph. 20 60
15 : 15 55
0 Pyrroph. Xanthoph. ol -
5 Diatomae.  |Chrysoph 57 45
40
total alga INDIL :1555x 106 total alga INDIL:32,26x706 35
Kg 130.XI. 20.X1I. 130
728
20+ 120
15 15
10 RN 10
57 L5

Figs. 2., 3. Martély backwater, 1977.
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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 lasting 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 ear