
DR. LAsZLO GALLE, SR. 

(1908-1980) 

He was born in Zenta, a small town of Bacska (the southern part of the region 
between the Danube and the Tisza rivers in Jugoslavia), where he also finished his 
middle-school studies. He began his university studies in Beograd but graduated in 
Szeged. After taking his teacher's degree, specialized in biology and chemistry, till 
1936, he worked in the Institute of General Botany in the University in Szeged. 

From 1937, he was teacher, later on head master of a grammar school in Szeged. 
Still later, his task was not only the immediate guidance of the Miklos Radnoti 
grammar school in Szeged but his name is connected with the reorganization of this 
into a normal grammar school (attached to teachers' training college), as well. Some 
of his research fellows became later headmasters, senior lecturers and readers, and 
even professors of a University or College. 

Parallel with his activity, he was also active as school-inspector and headed 
committees at secondary-school final examinations. In the 50's, he also organized the 
village particles of the Peasant Workers' Middle Schools, in conformity with the com­
mission of the Ministry of Education. In addition to his headmaster's and other 
school-work, he was also active in the Society for the Dissemination of Knowledge, 
where he delivered several scientific lectures for the general pUblic. 

Apart from his biological and popular educational work he followed up his 
scientific work, as well. His activity included the domains of lichenology and tera­
tology. He actively participated in the work of the Tisza-Research Working Com­
mittee, too. He rendered account of his results in lectures and pUblications. The 
number of his botanical papers published exceeds eighty. His collection, containing 
more than ten thousand bags, was placed in the Ferenc Mora Museum in Szeged 
where, after retiring in 1970, he worked as a research worker till his death. 

In 1978, after defending his candidate's thesis, written from the domain of plant 
teratology, in a public debate, he was granted a candidate' s degree in biological 
sciences. 

Memberships : He was a member of the international British Lichen Society in 
London, of the Szeged Division of the Biological Society of the Hungarian Academy 
of Sciences (and even a secretary of this for some years), of the Tisza-Research Work­
ing Committee, of the Society for the Dissemination of Knowledge. He was a mem­
ber of the editorial board of the publication TIS CIA and of the yearbook of the 
Ferenc Mora Museum. 
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His published major scientific monographs are: 

Szegedi zuzm6asszociati6k. - (Lichenassociationen aus Szeged.) 
- Folia Cryptogamica I. Szeged, 1930: 933- 946. 

Catillaria Zsakii Szat. a Nagyhortobagyon. - (Catillaria Zsakii Szat. in der auf dem Hortobagy 
- Puszta.) Folia Cryptogamica, II. Szeged, 1935: 123-128. 

Novenyi rendellenessegek, III. - Fan telel6 Celtis ascidiumok. - (Die am Baum liberwinternden 
Celtis-Ascidien.) 
- Bot. Kozlem. XLVI. Budapest, 1955: 55-58. 

Adatok Keszthely es kornyeke zuzm6fl6rajahoz. - (Analecta ad floram lichenum region is oppidi 
Keszthely.) 
- Bot. Kozlem. XLVI. Budapest, 1956: 223-233. 

Novenyi rendellenessegek IV. - Levelrendellenessegek az Euphorbia lucida W. et K. es Euphorbia 
virgata W. et K. kutyatejfajoknal. - (Euphorbia lucida W. et K. et Euphorbia virgata W. et 
K. cumfoliis extraordine evolutis.) 
- Bot. Kozlem. XLVII. Budapest, 1957: 11-14. 

A szegedi Feherto zuzm6fl6raja. - (Flora lichenica lacus "Fehert6" Szegediensis.) 
- Mora Ferenc Muz. Evk. Szeged 1957 : 237-250. 

A zsomb6i laperd6 zuzm6fl6raja. - (Flora lichenologica si lvae "Zsomb6i-erd6".) 
- M6ra Ferenc Muz. Evk. 1958-59. Szeged 1960: 251-258. 

Die Flechtengesellschaften des Tisza-Maroswinkels. 
- Acta Botanica Acad. Sci . Hung. VI. Budapest 1960: 15-33. 

Ujabb adatok Keszthely es kornyekenek zuzm6fl6rajahoz. - (Neuere Angaben liber die Flechten­
flora von Keszthely und Umgebung.) 
- Bot. Kozlem. XLIX. Budap.est 1961 : 84-94. 

Zuzm6k a Tisza arteruletenek Szolnok megyei szakaszarol. - Flechten auf dem Oberschwemmungs­
gebiet der Theiss im Komitat Szolnok.) 
- Jaszkunsag VIn. Szolnok 1962 : 179-181. 

A Physcietum ascendentis physciosum bizianae zuzmotarsulas el6fordulasa es coenologiai viszonyai . 
- (The occurrence and ecological relations of a new Lichen association: Physcietum ascenden­
tis physciosum bizianae.) 
- Bot. Kozlem. 50. Budapest 1963: 179- 184. 

Nagyszabasu ascidiumkepz6des neMny erdekes eseter61. - (Interassante Beispiele zur zahlreichen 
Ascidiumbildungen.) 
- M6ra Ferenc Muz. Evk. 1963 Szeged, 1964: 197-205. 

Lichenocoenosis along the River Tisza. 
- Acta BioI. Suppl. 6. Budapest, 1964: 42-43. 

Tiszamenti zuzm6tarsulasok. - (Flechtengesellschaften an der Theiss.) 
- A VI. Biologiai VandorgyGles el6adasainak ismertetese, Budapest 1964: 71-72. 

A Tiszamenti kovesgatak zuzm6ciinozisai. - (Gesellschaften von auf Steinen wohnenden Flechten 
auf Uberschwemmungsgebieten der Theiss.) 
- Mora Ferenc Muz. Evk. 1964-65. I. Szeged 1966: 265- 286. 

Ober das Vorkommen der Parmelietum conspersae crisicum Flechten - Assoziation in der unga­
rischen Tiefenbene. 
- Tiscia (Szeged) J965 : 33-39. 

Lichen associations from the inundation areas of Tisza in Hungary and Jugoslavia. 
- Tiscia (Szeged) 1966: 25-40. 

Liche1 Flora of the forty years old Botanical Garden in Szeged. 
- Tiscia (Szeged) 1966: 41-46. 

Die Flechten des Theiss-Maros Winkels. - (A Tisza-Maros szog zuzm6i.) 
- Fragm. Bot. IV. Budapest 1967: 53-76. 

Epiphytische und epixyle Flechtengesellschaften aus den Uberschwemmungsgebieten der Theiss. 
- M6ra Ferenc Muz. Evk. 1966-1967. I. Szeged, 1967: 255-270. 

Lichens of the Arboretum at Tiszaklirt and her surroundings. 
- Tiscia (Szeged) 3, J967: 21- 26. 

Zuzmotarsulasok a Tihanyi-felsziget gejzirkupjair61. - (Flechtenzonosen von den Geysirkegeln der 
Tihanyer Halbinsel.) 
- Bot. Kozlem. (A-sectio) 54, Budapest, 1967 : 143- 146. 

Adatok Kiils6-Somogy zuzm6fl6rajanak es zuzm6con6zisainak ismeretehez. (Angaben zur Erkennt­
hnis del' Flechtenflora und Flechtenzonosen von Aussen-Somogy.) 
- Bot. Kozlem. (A-sectio) 55, Budapest, 1968: 161-167. 

Deutung und richtige Bezeicnung der aus Ungarn beschriebenen F lechteezonosen . 
- Acta Bot. Acad. Sci. Hung. 14, Budapest, 1968: 29-40. 
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Lichen coenoses in the Matra mountains. - Appendix proceedings of the eight meeting of the Hun­
garian Biological Society. 
- Acta BioI. Acad. Sci. Hung. 19, Budapest, 1968: 524-525. 

Die quantitativen Relationen der Epiphyton - und Epixyl-Flechtenarten an den Uberschwemmunsg 
gebieten der Theiss. 
- Tiscia (Szeged) 1968 : 21 - 35. 

Epiphytenvegetation der Weisspappelstamme von den sandbindenden Waldern der Grossen Unga­
rischen Tiefebene. 
- Mora Ferenc Muz. Evk. 1971. I. Szeged, 1971: 15-35. 

Kryptogam novenytarsulasok a szegedi kortoltes teglaburkohltan. - (Kryptogamgesellschaften 
der Ziegelblendung des Schutzdammes in Szeged.) 
- Studia Bot. Hung. 8, Budapest, 1973: 25-32. 

Die FJechtenvegetation der Eschenbaumstamme Jangs der Theiss. 
- Tiscia (Szeged) 8, 1973 : 41-42. 

Flechtenvegetation der Sandgebiete der Tiefebene Siid-Ungarns. 
- Mora Ferenc Muz. Evk. 1972- 73. I. Szeged, 1974: 259-278. 

A Balaton menti dolomitvonuJat zuzmoconozisai . - (Die Flechten-coenosen des Dolomitenzuges 
des Balaton- Oberlandes.) 
- Veszprem megyei Muz. Kozlem. Veszprem, 1973. 12. k. : 183-190. 

Teratol6giai vizsgalatok viragtalan es viragos novenyeken. 
- Kandidatusi ertekezes tezisei. Szeged , 1976: 1- 10. 

A Matra hegyseg zuzmoconozisai . - (Die Flechtenconosen im Matra-Gebirge) 
- Bot. Kozlem. 62. k. (3), 1975: 179- 189. 

Die FJechtenvegetation der jugoslawischen Woiwodina (Eine floristische und F1echten-conologische 
Abhandlung.) 
- Mora Ferenc Muz. EVk. 1974-75. Szeged, 1976: 271- 297. 

DR. Gy. BoDROGKozy 
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ZOLTA.N JOSA 

(1914- 1980) 

He left our circle unexpectedly, 66 years old, leaving after himself an irrecoverable 
loss as a protistologist, as a leading worker of the scientific instruction and, last but 
not least, as an indefatigable biologist teacher. 

He was born on 21 June 1914, in Pancsova. His parents were teachers, as well: 
his father and grandfather were teachers of biology. In the University in Szeged, he 
obtained the university leaving certificate in 1936, as a teacher trainee, specialized 
in natural history-geography. Beginning from this, he acquired the methods of the 
protistological research as a research assistant in the renowned Gelei-school, with 
special regard to the physiology of cell, the ion-effects. His successfully career was 
broken by World War II. Later on, he played a prominent part in the renewal of the 
Society of Natural Sciences, as the county-secretary of the Society for the Dissemi­
nation of Knowledge. 

He began dealing rather extensively with scientific research work after 1957. He 
joined in the work of the Tisza-Research Working Company, as well. (Hydrobiolo­
gical investigation into the sodic waters of the Great Hungarian Plain, the protozoan 
fauna, alimentation-, resp. saprobiology of rice-fields, the Ciliata plankton of the 
Tisza, faunistical, eco-, microbio-, coenological investigations, etc.). His papers have 
appeared in the yearbooks of the Teachers' Training College (Szeged) and later in 
the TIS CIA. 

The principal trend of his educational activity was the research into the funda­
mental and methodological problems of the biological instruction. As a methodo­
logist, he delivered more than one lecture of national level at home (Nyiregyhiza) 
and abroad (1956: Potsdam, 1969: Dresden, Rostock, Nitra). Through many years, 
he participated in making and reviewing various curricula of studies. In a school­
book-competition, he won a second prize, as well. The subjects of his research were, 
among others, to establish the quantity of biological concepts and the depth of their 
contents, to work out their types experimentally, to investigate into their educational 
effectivity within the framework of the subject "Living world". His papers relating 
to these subjects (cca 40), from various spheres of themes (creation of biological ideas 
and concepts in education, logical and educo-psychological analysis of the biological 
lesson, role of differentiation, education to evolutionistic approach, etc.), were 
published in the Methodological Publications. As a reader in the college, he conducted 
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the activity of the scientific study circle of the Department with great ambition and 
sence of responsibility. He applied the means of the up-to-date educational technique 
with success, introduced new methodological investigations (tape recorder, slide 
synchronizer) into teaching biology. 

He deceased in the midst of his work, plans on 1 June 1980. His memory will be 
treasured by his devotees, colleagues, pupils. 

DR. Gy. CSONGOR 
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HEAVY-METAL INVESTIGATION INTO THE WATER- AND 

BOTTOM-SEDIMENT SAMPLES OF THE RIVER TISZA 

KLARA FUGEDI and E. FEKETE 

Water Conservancy of the Lower Tisza Region 

(Received 12 November, 1979) 

Abstract 

The authors determined in Hungary, for the first time, the heavy-metal content of the water and 
silt of the Tisza along the entire longitudinal section of the river. 

Introduction 

Among the environment-conservation problems of our days the heavy metals 
polluting the surface waters come more and more into question. These matters, 
foreign from the surroundings, mean a great danger because they dont't become 
harmless in a natural way, inhibit the decomposition of the organic polluting mate­
rials, and even they can poison the vegetable and animal kingdom of the living water, 
as well (KERTAI 1976). 

The heavy-metal loading of natural waters is composed of two fundamental 
factors: the background pollution of geological origin and that of industry and 
agriculture, which is "foreign from nature". The knowledge of background pollution 
would be important for investigating into the possible extraordinary pollution, its 
establishment is, however, a difficult task. 

The biological response given to the metals, which got into the water environ­
ment, is determined by whether there is present in the water some legandum respond­
ing to the water and whether the metal is present in a solution or in the form of 
colloidal particles. 

According to Maney, the existence of the following forms in water is to be 
taken into cosideration (MANeY 1972): 

Soluble forms: 

(a) free hydrated ions 
(b) metal complexes formed with inorganic (=OH, C05=, etc.) and organic 

ligands (amines, proteins, humic acids, etc.) 

Insoluble particles: 

(a) aggregates of colloidal metal complexes or hydrated metal oxides 
(b) metal complexes, adsorbed on suspended particles. 
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Both outward forms of heavy metals may be observed both in water phase and 
in the bottom-sediments of surface waters. 

The origin of the heavy-metal pollution, the way of its getting into the living 
water can be extremely multifarious as depending on the kind of heavy metal. 

The main sources of the mercury pollution are: the chloroalkali electrolysis, 
paper-manufacturing, caustics. 

Cadmium comes mainly from galvanization, chemical catalytic processes, metal­
lurgical technologies. 
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Fig. 1. Numbers used: 1 = the Tisza at Dombnid 2= the Tisza above the mouth of the Bodrog 
,3 = the Tisza at Tokaj 4=the Tisza at TiszalOk 5=the Tisza at riv. km4466 = the Tisza at Lenin­
varos, above the mouth of the Saj6 7 = the Tisza at Leninvaros, below the mouth of the Saj6 8 = the 
Tisza at riv. km 399 9=the Tisza at Nagykorii 10=the Tisza at Szolnok, above the mouth of the 
Zagyva 11 = the Tisza at Szolnok, below the mouth of the Zagyva 12 = the Tisza at Martfli 13 = the 

Tisza at riv. km 268 14 = the Tisza at riv. km 213 15 = the Tisza at riv. km 199. 

A large share of the lead pollution originates from the knock reducers used in 
petrol. The corrosion of paints, lead-containing things also play some role. 

The primary sources of chrome are: metallurgy and galvanic industry. Zinc 
comes from metallurgy, galvanic and chemical industries, corrosion of structural 
matters and various metal things. 

The main causes of copper pollution are: corrosion of copper-containing things, 
galvanizing, dye-works, the use of copper-containing pesticides. 

The permissible concentration values of the most important metal polluters are 
summarized in Table 1 (P. LITHERATY 1977). 

In our investigations, from among the above-mentioned heavy-metals, the 
investigation of the following was carried out: mercury, lead, cadmium, total chrome, 
'copper, and zink. 
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Table 1. The concentrations of the most important metal polluters, 
permissible in sUI/ace waters, in mg(l 

Metal pollution 
COMECON recommendation, 1963 

Class of water quality 

n III 

Toxic: 
mercury 
cadmium 
lead 
chrome (Cr3+ ) 

(Cr6+) 

copper 

Organoleptic : 
iron 
manganese 
zink 

1. Sampling 

0.005 
0.005 
0.1 
0.5 
0.05 
0.01 

0.5 
0.1 
0 .01 

Methodological questions 

0.01 
0.03 
0.1 
0.5 
0.1 
0.1 

1.0 
0.3 
0.1 

0.02 
0.2 
0.1 
0.5 
0.1 
3.0 

1.5 
0.8 
0.1 

The processed water and silt samples were taken by young people, taking part 
in the Tisza-excursion, organized in 1978 by the fourth year undergraduates of the 
Attila J6zsef University, specialized in biology- chemistry. The sampling sites were 
marked out on the basis of a previous discussion, in some definite places of the longi­
tudinal section of the Tisza, above, resp. below the characteristic inflows (80drog, 
Saj6, Zagyva, etc.). In this way, from the streamline of the river 15 water samples and 
from the riverside zone 15 sediment samples were carried into our laboratory. 

The water samples were collected in I-litre plastic bottles, without filtering. 
Previously, preserving matters (EDTA, cc. HN03) were put in the bottles. 

The silt samples were similarly taken in I-litre plastic bottles, in the course of 
sampling. Here was no preservation added. 

2. Preparing, processing 

Preparing, processing of the water samples 

As in the Hungarian surface waters the concentration of the most heavy metals 
does not achieve the minimum concentration, which can be determined with the 
applied atomabsorption spectrophotometry, samples were enriched beforehand. 
Simultaneously, we strove to remove from the water the possibly disturbing compo­
nents, mainly organic matters. The degree of enrichment was chosen so that even the 
minimum concentrations, observed by the home authors in our surface waters, can be 
measured (LITHERATY 1977, BOZSAI 1978). 

From the preserved, homogenized water samples exactly 500 ml volume was 
taken out for investigation. To this water quantity 5 ml concentrated sulphuric acid 
and 25 ml nitric acid were added, then it was evaporated till the appearance of the 
sulphuric-acid exhalation. Was the dry-evaporated rest not transparent, then a 
further 5 ml concentrated nitric acid was added and dry evaporation carried out 
again. The dry-evaporated samples were taken up with a I-milO p.c. hydrochloric 
solution, then their volume was completed exactly to 100 ml in a volumetric flask. 
In this way, from the original water samples a fivefold enrichment was made. 

11 



Preparing, processing of sediment samples 

The sediment samples carried in were carefully homogenized, then a part of 
them were carefully dried in an exsiccator, at 105 °C, and pulverized in a porcelain 
mortar. From the pulverized, repeatedly homogenized sample 5 g was exactly weighed 
in an assay balance and put in a 100 ml polished round-bottomed flask, and then 
20 ml concentrated nitiric acid added. The flask was connected with a reflowing 
cooling apparatus and the matter boiled for 15 minutes. It was made grow cool for a 
few minutes, then 10 ml 30 p.c. hydrogen peroxide was added through the cooling 
apparatus. The matter was repeatedly boiled again for 15 min., then after being 
cooled, it was filtrated through a previously weighed G4 glass filter into a 100 ml 
volumetric flask. After leaching the filter with distilled water, the filtrate was poured 
into the volumetric flask till the mark. The determination of heavy metals was carried 

out from the filtrate. The residue was submitted to further heating, in order to deter­
mine the so-called correlation basis (CB: LITHERATY 1975). 

This correlation basis is the fraction of bottom-sediment that, in addition to the 
calcium, magnesium salts of natural origin, contains the polluting matters coming 
from human activity in an enriched state, namely: the corresponding salts of heavy 
metals, as well as the organic matters . 

3. Analytical methods 

The determinations were carried out with an atomabsorption spectrophotometer 
of Spektromom 190A-type. The calibration curves of the single metals were recorded 
so that, after taking into consideration the enrichment, on the basis of the calibration 
curve, one-tenth of the limiting values, contained in Table 1, should still be demonst­
rable with the technique of atomization in flame, as well. 

In case of cadmium, lead, zinc, chrome, and copper air flame was used , for 
determining mercury, we used the so-called cold-steam atomization (MOM collection 
of antecedents, 1978). 

The analytical data of measurements are contained in Table 2. (PRICE 1977). 

Table 2. Analytical data of calibration measurements and sample measurements 

Wavelength Sensitivity Limit of 
Manner of 

Metal demonstration 
a tomization 

(nm) (Jlg/ml) (Jlg/ml) 

Hg 253,7 0.5 cold steam 
Cd 228.8 0.01 0.002 air-acetylene flame 

Pb 283 .3 0.2 0.D3 air-acetylene flame 
Cr 357.9 0.05 0.008 air-acetylene flame 
Zn 213.9 0.01 0.001 air-acetylene flame 
Cu 324.8 0.04 0.002 air-acetylene flame 

Results of investigations 

The heavy-metal content of water samples is displayed in Table 3, the results of 
sediment samples in Table 4. . 
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Table 3. The heavy-metal content of water samples, originating from the longitudinal section of the 

Sampling site 

1. Dombrad 
2. Above the Bodrog 
3. Tokaj 
4. TiszalOk 
5. riv. km 446 
6. Leninvaros, above the Saj6 
7. Leninvaros below the Saj6 
8. riv, km 399 
9. Nagykorii 

10. Szolnok, above the Zagyva 
11. Szolnok, below the Zagyva 
12. MartfU 
13. riv. km 268 
14. riv. km 213 
15. riv. km 199 

Saj6 

ConcenrraHon jl9/1 

I 
10.0 

Tisza, at the single sampling sites 

Heavy-metal 

Hg Cd Pb 

0.50 7.6 7.2 
2.05 2.5 0.5 
0.50 3.3 2.4 
1.00 2.8 1.9 
0.50 3.6 2.8 
0.50 2.2 1.7 
0.50 3.8 3.3 
0.50 2.2 3.8 
0.50 1.0 1.0 
0.80 1.1 1.2 
1.00 2.6 2.8 
0.70 8.2 3.5 
0.50 1.6 1.4 
0.50 3.3 3.8 
0.70 3.8 3.1 
0.50 3.3 2.4 

content, Ilg/l 

Cr Zn 

6.8 288 
4.2 100 
3.4 42 
3.0 96 
3.4 29 
3.0 40 
4.2 34 
3.0 1080 
1.7 
2.2 
4.7 
3.0 
2.2 
3.0 
2.6 
4.2 

o "9 
l ed 
C Db 

8 Cr 

29 
29 

336 
1000 

24 
78 
35 
29 

7 8 9 10 12 I. r>C '5 sap 

Fig. 2. Hg, Cd, Pb, Cr content of the water of the Tisza 

Key to the signs used: Hg , Cd, Pb, Cr 

Cu 

17.7 
3.9 
4.9 
3.3 
3.9 
5.6 
5.9 

17.4 
3.9 
3.9 
5.2 
7.2 
2.9 
3.6 
4.3 
4.6 

1. Dombrad, 2. above the Bodrog, 3. Tokaj, 4. Tiszalok, 5. riv. km 446,6. Leninvaros, above the Saj6. 
7. Leninvaros, below the Saj6, 8. riv. km 399, 9. Nagykorii, 10. Szolnok, above the Zagyva, 11. Szol­
nok, below the Zagyva, 12. Martfu, 13. riv. km 268, 14. riv. km 213, 15. riv. km 199. Saj6, Sampling 

site. 

Taking into consideration that there was only one sampling in the longitudinal 
section, it is not possible to draw any consequences from these data concerning the 
permanent pollution. 

We may, however, take note of a number of tendencies : 

1) The effect of the tri butaries carrying the polluting matters of the industrialized 
area - Bodrog, Saj6, Zagyva - is obvious even from a single measurement 
datum. 
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Fig. 3. Zn and Cu content of the water of the Tisza 

Key to the signs used: Zn, Cu 

I. Dombrad, 2. above the Bodrog, 3. Tokaj, 4. Tiszalok, 5. riv. km 446, 6. Leninvaros, above the 
Saj6, 7. Leninvaros, below the Saj6, 8. riv. km 399, 9. Nagykorii , 10. Szolnok, above tbe Zagyva: 
11. Szolnok, below tbe Zagyva, 12. MartfU, 13. riv. km 268,14. riv. km 213, 15. riv. km 199, Saj6, 

Sampling site. 

Table 4. The heavy-metal content of the bottom-sediment samples, originating from the longitudinal 
section of the Tisza, at the single sampling sites 

Sampling site 
Heavy-metal content, mgjkg CB 

Hg Cd Pb Cr Zn Cu 

1. Dombrad 0.98 0.90 0.82 4.8 67.2 100.4 
2. Above the Bodrog 1.53 1.53 2.35 5.4 189.4 305.5 
3. Tokaj 2.87 2.08 2.57 6.7 176.0 315.3 
4. Tiszalok 2.42 2.50 3.56 10.0 262.0 375.0 
5. riv. km 446 1.76 1.05 2.46 4.9 109.3 131.8 
6. Leninvaros, above the Saj6 1.28 1.47 1.98 3.2 J 14.1 J 79.5 
7. Leninvaros, below the Saj6 4.90 1.93 3.15 5.5 164.0 235.2 
8. riv. km 399 0.14 1.89 2.18 2.6 154.0 259.7 
9. Nagykorii 0.53 2.35 3.18 3.6 168.7 299.5 

10. Szolnok, above the Zagyva 1.71 2.75 2.08 9.0 150.0 280.0 
11. Szolnok, below the Zagyva 2.14 3.08 3.50 16.3 202.8 357.1 
12. MartfU 1.42 2.65 2.65 5.5 165.0 305.4 
13. riv. km 268 2.50 2.65 3.22 1.8 190.3 260.8 
14. riv. km 213 4.80 Ll8 1.48 1.6 82.6 116.6 
15. riv. km 199 2.85 2.57 2.85 2.1 145.2 262.4 

2) There are certain river reaches, which are polluted with heavy metals in a 
more increased degree. A place like this is the vicinity of Dombnl.d, MartfU. 
In these places the concentration of nearly every heavy metal is higher than 
in other reaches of the river. 
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3) The polluting effect of the Donger in our region - riv. km 213 - can also be 
measured to a certain extent. 
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Fig. 4. Hg, Cd, Pb, Cr content of the bottom-sediment samples of the Tisza 

Key to the signs used: Hg, Cd, Pb, Cr 

1. Dornbnid, 2. above the Bodrog, 3. Tokaj, 4. Tiszalok, 5. riv. krn 446, 6. Leninvaros, above the' 
Saj6, 7. Leninvaros, below the Saj6, 8. riv. km 399, 9. Nagykorii , 10. Szolnok, above the Zagyva, 
11. Szolnok, below the Zagyva, 12. Martfil , 13. riv. krn 268, 14. riv. km 213, 15 riv. km 199, Saj6,. 

Sampling site. 

Concentrat ion mg /kg CB 

n n n n EI In 31ijO 3740 37.40 3564 
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Fig. 5. Zn and Cu content of the bottom-sediment samples of the Tisza 

Key to the signs used : Zn, Cu 

1. Dombrad, 2. above the Bodrog, 3. Tokaj, 4. Tiszalok, 5. riv. km 446, 6. Leninvaros, above the 
Saj6, 7. Leninvaros, below the Saj6, 8. riv. km 399, 9. Nagykorii, 10. Szolnok, above the Zagyva 
11. Szolnok, below the Zagyva, 12. Martfil , 13. riv. km 268,14. riv. km 213, 15. riv. km 199, Saj6, 

Sampling site. 

15 



As the tendencies are known, it is very important to repeat this task in the future 
by means of manifold samplings and to make a survey in our area of the polluting foci 
of heavy metals, water-courses, having an effect on the Tisza. 
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A Tisza foly6 viz- es fenekiiledek mintainak nehezfem vizsgalata 

FUGEDI KLARA es FEKETE E. 

AIs6-Tiszavideki Vizugyi Igazgat6sag Szeged 

Kivonat 

A szerzok Magyarorszagon e1osz6r hataroztak meg a Tisza vizenek es iszapjanak nehezfem 
tartalmat, a foly6 teljes hossz-szelvenye menten. Megallapitasaik szerint vannak a foJy6nak oJyan 
szakaszai, melyek fokozottabb mertekben szennyezettek nehezfemekkel. Ilyen pI. Dombrad es Martfii 
tersege. Ezeken a helyeken majd minden nehezfem koncentraci6ja magasabb, mint mas fo ly6szaka­
szokon. Az iparvidekek szennyezo anyagait szallit6 mellekfolyasok, mint a Bodrog, Saj6, Zagyva 
hatasa nyilvanval6. 
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AHAJIH3 OliPA3IJ;oB ITPOTOlJHOM BO,ll;hI H OTJIOJKEHMM 

,lI;HA P. THCbI HA CO,ll;EPJKAHHE TIDKEJIhIX METAJIJIOB 

K. <PIDre~JiI - E. <PeKeTe 

YrrpaBJIeIDIe BOp;HOrO X03l!HCTBa HIDKHe-THCaUCKIIX paUOHOB 

ABTOPhI BrrepBhle rrpOH3BO,n;HJIH orrpe~eJIeIDIe CO~eplKaIDIJr TJrlKeJIhIX MeTaJIJIOB B BO~e JiI JilJIe 
peKJil TJilChI Ha rrpOTJrlKeHIDI Bce:lt ,n;JIHHhI peKJil. I1MJI YCTaHOBJIeHO, 'ITO peKa HMeeT Y'IaCTKJiI, OTJIH­
'1aIDJIJ;JilecJr 3Ha'lHTeJIhHOU 3arpJr3HeHlIOCThID TJrlKeJIhlMH MeTaJIJIaMH. TaKOBhI, HarrpHMep, npoc­
TpaHCTBa .ll:oM6pap; JiI MapT<pID. Ha 3TJiIX Y'laCTKax Ha6rrro,n;aeTCJr rrOBhnneHlIaJr rro cpaBHeHHID 
c ~PYfHMJiI yqacTKaMH peKH KOHn;eHTpaIUIJr rrO'lTH Bcex TJrlKeJIhIX MeTaJIJIOB. 3~eCh O'leB~O BJIHJr­
IDle TaKHX rrpJilTO'lHhIX BO~, KaK Eo~or, IIIa:lto H 3a~Ba, HecyIqJiIX 3arpJr3HJrIDJIJ;Jile MaTepJilaJIhI 
npOMhrrnJIeHHhIX pauoHoB. 

Ispitivanje teskih metala u uzorcima vode i mulja reke Tise 

FUGEDI KLARA i FEKETE E. 

Vodoprivredna uprava donjeg podrucja Tise Szeged 

Abstrakt 

Sadrfuj teskih metala uzduznog protila vode i muJja Tise prvi put su odredjivaJi autori u 
Madjarskoj . Prema dobijenim rezultatima autori su utvrdiJi da reka ima deonice koje su znatnije 
zagadjene teskim metalima. Takva su podrucja na pro Dombrad-a i Martfii-a. Na navedenim pod­
rucjima je koncentracija skoro svih teskih metala veca u odnosu na druge deonice reke. Ocigledan 
je uticaj pritoka kao sto su Bodrog, Saj6, Zagyva koje donose industrijske otpadne vode. 
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HYGIENIC INVESTIGATION OF THE TISZA-WATER, AND THE 

DRINKING-WATER MADE OF THAT, WITH THE MODIFIED 

DAPHNIA TEST 

F. CSEPAI 

Station of Public Hygiene and Epidemics of County Szolnok 

Water Micro-biological Laboratory, Szolnok, Hungary 

(Received 24 November, 1979) 

Abstract 

The author carried out investigations, with Daphnia-test procedure, to form a judgment of the 
toxicity of the water of the Tisza and of the drinking-water, obtained from this. 54.4 per cent of the 
altogether 546 Tisza-water samples, investigated in the period from February 1974 till October 1979, 
were positive (Lc 50<48h

). A close connection could be established between the values of water­
level and Daphnia-positivity. The positivity belonging to the single water-level values is the greatest 
at ±100 cm water-levels, close to O-level: 62.1 per cent (average value) of the samples, investigated 
in this province. A rising water-level enables a decrease in the toxic material concentration, which 
supposedly moves at an approximately standing value. This had no more any harmful effect on 
Daphniae, at a determined cc.m/s, within a 48-hour exposition. Corresponding to this, according to 
our investigations, the water of the Tisza only ceased to be toxic to Daphniae in the days of great 
floods, above Szolnok at a high water of about 900 cm, which means an the eightfold increase in the 
water output at O-level. Positivity occurred not only when a micropolluter was present in a lethal 
concentration to Daphniae, but often in cases, as well, when the single micropolluters were present 
separately in sublethal quantities. The perdition of Daphniae may supposedly be explained with the 
synergetic effect, which is rather dominant in the interactions of the micropolluting materials. 

It follows unambiguously from the results of the Daphnia-test investigations of drinking-water 
that the degree of the purifying efficiency of the town surface water-work must be further improved 
because 49.6 per cent of the altogether 546 samples proved to be positive. 

Introduction 

In the special literature several data may be found, which more and more 
emphasize the importance of making inquiries in the interest of protecting the purity 
of waters and water life. Recently it became unquestionable that a number of the 
necessary answers are given by the investigations into toxicity (TARZWELL 1962, 1966). 
Though these investigations are mostly non specific, nevertheless they enable a quali­
tative evaluation in respect of toxicity. 

Without striving after completeness, we are mentioning that more than one 
publication dealt with the problem of the biological investigation and qualification 
of the water of the Tisza (MEGYERI 1970, 1971, UHERKOVICH 1971), with the changes 
induced by the Kiskore river barrage (A.DAMOSI-BANCSI-HAMAR-KATONA­
B. TOTH-VEGVARI 1974, CSUKA 1970). The presence, investigation or indication 
of the toxic and cumulated matters, getting into the Tisza, was not treated by any of 
these papers. 

Since 1974, our laboratory has dealt with the indication ofthe toxicity of waters. 
On the first occasion in 1974, then following this, in 1976, we reported on our inves-
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tigations in connection with this (PALICSKA-CSEPAI-HoGYE 1974, 1976). We are 
,convinced that the matters of foreign origin, which can be demonstrated from the 
water of the Tisza, edanger the living world of the Tisza and have an importance in 
the relation of public health, as well, that cannot be left out of consideration. 

The disturbances emerging in connection with the drinking-water supply of the 
town Szolnok and environs are also first of all of qualitative character: the taste 
and smell complaints, lodged by the population frequently, are also to be brought 
into a close connection with the pollution of the Tisza and the not satisfying degree 
·of clearing by the water-work built on the river. 

These facts have justified the elaboration and routinish application of a testing 
process, which - despite its simplicity - makes possible the systematic, fast, and 
informative estimation of the toxicity of the Tisza and of the drinking-water, made 
·of its water. Earlier, we already discussed in detail the laboratory breeding and 
preserving of Daphniae, used as test-organisms for this purpose (CSEPAI 1975). In the 
following we are reporting on our test procedure and the results of our investigation. 

Materials and Methods 

From February 1974 till October 1979 we investigated, with a regularity of about every four 
,days, into 546 samples, from drinking-water sterilized with chlorine similarly into 546 samples. 

The sampling site of the Tisza-water samples is the Tisza above the surface water-work of the 
town Szolnok. 

The sampling place of the drinking-water, sterilized with chlorine, is the Station of Public 
Hygiene and Epidemics of County Szolnok, the wall-tap of the central dining-hall, in Szolnok. 

{a) The sample preparation of the Tisza-water 

From the filtered Tisza-water, 2 X200 ml are parallel measured out into 250 ml tumblers then 
2 times diluted samples were also made, similarly in a 2 X200 ml total volume. The earlier described 
solution (CSEPAI 1975) was used as diluent. Before putting in the test organisms, the undiluted samp­
les and the twice diluted ones were placed into the semi-dark part of an indicated room, which is free 
from chemical vapours, where the temperature is set at about 200 C (±3° C) for 2 to 3 hours. Then 
we put in each vessel twelve Daphniae magnae in the third grade of development, from OUf breeding 
·stock and leave the samples without mixing and ventilating for 48 hours. 

(b) Pre para tio n of the c hlori na ted dri nking-wa ter sample 

In the drinking-water, the concentration of free chlorine and chloroamines, which endanger 
Daphniae, fluctuates - according to our investigations - within wide limits. The first important 
step is, to neutralize and reliably inactivate these. 

For this purpose Na-thiosulphate was applied. It may be considered as a lucky circumstance 
that sodium thiosulphate does not mean any danger to Daphniae from physiological point of view. 
Thus, in the routine work we could avoid to determine the total chlorine content before testing the 
<!rinking-water in order to establishing the quantity of sodium thiosulphate, necessary to inactivation. 

The minimum safety value was determined so that the maximum value was selected from the 
results of our total-chlorine investigations of drinking-water performed in the preceding five years 
and the quantity of sodium thiosulphate, equivalent to this, was added to the water samples in a model 
experiment. In these samples Daphniae did not perish. The additional experiments aimed at inves­
tigating into the consequences of a possible overdosage of thiosulphate. We have established that 
·even a fiftyfold (!) quantity of the theoretically calculated thyosulphate has no harmful or destructive 
effect on Daphniae. For security reasons, however, the quintulpe of the absolutly necessary value 
has been applied and this is given in mljl in the practical work. It follows, therefore, from the forego­
ing that 0.5 ml Na-thiosulphateflitre drinking-water, sterilized with chlorine., proved to be reliable for 
the "overensuring" physiological neutralization of the total chlorine content, which has so far been 
highest, according to our measuring, 
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The 1 litre drinking-water, prepared in this way, is left in room-temperature for a few hours. 
Further on, we have acted as described in the above point. 



(c) Control water sample 

For control and diluting water sample, we use drinking-water, perfused through an active carboJ1l 
column (CSEPAI 1975), controlling with it the faultless quality of the Daphnia material and the diluting. 
water. In 200 ml of this, we put, like before, 12 Daphniae. 

It is to be noted concerning all the samples that, during the investigation, the test organisms do· 
not get any food. If Daphniae perish in the control vessel, the test cannot be appreciated. 

(d) Appreciation oJ tests 

The evaluation of tests takes place after 48 hours, resp. within this, when - if possible - we' 
follow with attention and record the changes in the akinesia of Daphniae. We had to decide in the 
formal relations of giving the results. It turned out from the special literature at our disposal that 
in the water toxicological works no uniform terminology has taken shape, as yet. In selecting from 
possibilities, we have primarily relied on Sprague's comprehensive critical review (1975) and on the; 
French Water-biological STANDARD (1974). On this basis, we identify the expression "medium lethall 
ievel" with the symbol LC 50, completing this designation by indicating the length of exposition, 
because time and concentration are inseparably connected in case of the tests carried out on water 
organisms. We have set up as a criterion of the water acceptable from hygienic point of view that the 
water of the Tisza, resp. the drinking-water samples, may not contain any higher value than that of 
the concentration of a toxic matter, corresponding to a 48-hour long medium survival, because if 
they do contain that then: LC 50< 48 h and we regard the sample as positive. In order to study the 
effect of the diluting water, we set always in double-diluted samples, as well. 

Taking into consideration the facts mentioned above, we have summarized the method of giv­
ing the results of Daphnia tests in the following: 

In case of a negative result (medium survival): 

1) The undiluted water sample is negative after LC > 50 48h. 
2) The water sample of double dilution is negative after LC>48 h. 

In case of a positive result: 

1) The undiluted water sample is positive after LC 50 (e.g.) 32h. 
2) (a) The water sample of double dilution is positive after LC 50 (e.g.) 32h. 

(b) The water sample of double dilution is positive after LC< 50 48h. 

Resuits 

The results of the Daphnia tests of the Tisza water and the chlorinated drinking­
water, in the period between 1974-1979, are summarized in Table 1. It turns out of 
this, besides other data, that 52.4 per cent of the undiluted Tisza-water samples and 
49.6 per cent of the undiluted drinking-water samples proved to be positive. 
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Fig. 1. The percentage distribution of 286 positive Tisza-water samples, plotted against the changes 
in water levels and water outputs, between February 1974 and October 1979. 
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Figure 1 displays a diagram about the connection between the percentile distri­
bution of the positive Tisza-water samples and the change in water level and water 
output. We have indicated on the abscissa the water levels of the Tisza and the values 
ofthe Q-h curve belonging to these, expressed in cc.m/s; and on the ordinate the posi­
tive sample number compared with the total sample number of the single water­
output domains, expressed in percentage. It may be read off from the Figure that 62.1 

per cent (averaged value) of the contested samples fall on the water-level values close 
to the O-level ± 100 cm. The gradual increase in the water output induces a decrease 
in the percentage of the positive water samples. Owing to the higher and higher and 
dilution, every sample becomes negative at last, in case of 2300 cc.m/s ( + 900 cm) water 
output, which is about eightfold of the value belonging to the O-level. 

Discussion 

Despite the high sensitivity of Daphinae to toxic materials , it is true that e. g. 
the fishes in the Tisza have not yet given, luckily, any immediate answer. But with the 
full knowledge of the data of the special literature, this establishment does not seem 
to be reassuring. The danger of the so-called chronic intoxications does exist. It is 
rightly urged that, for clearing up its causes, the sublethal action-mechanisms ought 
to be studied. It is said, with good reason, that the fish population is damaged by the 
micropolluters of lasting effect much more seriously and for a longer period than by 
cases of an acute poisoning. 

It would be a fault to leave the possibility of this out of consideration - though 
without exaggerating it. In the Tisza - according to our (PALICSKA-CSEPAI-HoGYE 
1976) chemical investigations - the following micropolluters may be found, in a 
fluctuating concentration: 

Perma nently : 

Phenol (Phenol, 4-chlorophenol, a-naphthol) 
Lindan, 
Detergent (anionactive), 
Oil, 
Metal-i ons (Ti, Cr, N i, Cd, Bi, Pb) 

In excepti onal cas es : 

Zn, Hg. 

Some of these can ge t through the filtering unit s of t he water-work 
into the drinking-water: 

Phenol-derivatives, 
Lindan, 
Oil, 
Metal-ions. 

Though the materials, which are harmful to the above-listed living organisms, 
are separately at a sub-lethal level, we must conclude from the frequent positive 
test results some additive, and even synergetic effects, though opposite to all these, 
some antagonistic effects can also occur. This extremely complex problem is further 
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complicated by the changes in the concentration and combination of the enumerated 
matters, together with the rhapsodical changes in the water level of the Tisza. It is 
doubtless, too, that in the formation of the toxic effect, some modifying factors 
- like the different abiotic conditions, e.g., temperature, mineral-matter content, 
etc.) - have also some part. 

Returning to th~ results of our investigation, it is to be noted, that - for reaching 
a harmless concentration - the samples of crude water, which were on two occasions 
prominently positive (LC 50 3h

), were to be diluted fivefold. But the dilution of the 
Tisza due to flood must be of much greater degree, for creating a harmless concentra­
tion under natural conditions. The cause of this may be that newer chemicals are 
washed in by the river from the inundated areas and thus the level of the micropollu­
ters being always present at normal water level, which level fluctuates around a con­
stant concentration value, rises. 

Water-type 

Tisza-water 
Drinking water 

Table 1. Tisza-water and drinking-water samples. 
Results of Daphnia test between 1974-1979 

Positive samples (LC 50<48 h
) 

Investigated 
without dilution twofold diluted 

sample together 

no. p.c. no. p.c. 

546 286 52.4 217 39.7 
546 271 49.6 195 35.7 

The perishment of Daphniae only terminates if the rise of the water level becomes 
extremely high. On this occasion, the toxic-matter content of the Tisza water falls 
much more under the critical threshold, the water quality vies with the control (Fig. 1). 

The results of the drinking-water investigations are showing a comparatively 
more favourable picture than those of the Tisza-water. From the parallel performed 
investigations it turns out, as well, that the changes measured with Daphnia tests 
in the concentration of micropolluters in the drinking-water are not significant of the 
connections between the water level of the Tisza and the toxic material content, 
showing a certain regularity. These facts can be explained with that the oxidative and 
adsorptive capacity of the water-work is incalculable, accidental, and remains under 
the demands. As a result of this, the degree of efficiency of the clearing capacity is 
changing, its regulation is, in respect of the chemical polluters, not duly solved, at 
present. 

It is shown by our above investigation series and the experiences of our connected 
work that the water-toxicologic investigational principles, which are valid in the non­
sanitarian field, can reliably be applied - with some modifications - in the hygienic 
evaluation of the surface waters and the drinking-waters, obtained from these. 
We shall continue our Daphnia-test investigations, apart from introducing other 
biological tests, and hope to be able to contribute with our work to the satisfying 
functioning of the modern surface water work, the building of which is in the process 
of completion. 

* 
I should like to record in this place my gratitude to the assistents Mrs. F. KrsZELY and Mrs. 

SZALAY MARIA DOBOS for their valuable work performed in the course of setting breed and test. 
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Tisza-viz es ebb01 nyert ivoviz higienes vizsgalata modositott Daphnia teszttel 

CSEPAI F. 

Megyei Kozegeszsegiigyi es Jarvanyiigyi AlJomas Vizmikrobiol6giai Laborat6rium Szolnok 

Kivonat 

Szerzo m6dositott Daphnia teszt eljarassal vizsgalatokat vegzett a Tisza-viz es az ebb61 nyert 
iv6viz toxicitasanak megitelesehez. Az 1974--79 kozotti idoszakban osszesen 546 Tiszaviz-minta vizs­
galata szerint 52,4%-a volt pozitiv (LC 50<48 h

). Ennek megfelel6en a Tisza vizenek toxicitasa 
a Daphnidkra csak nagy arvizek idejen sztinik meg. A Daphnidk pusztulasa feltehetoen a mikro­
szennyezo anyagok ko1csonhatasaiban inkabb dominate szinenergetikus hatassal magyarazhat6. 
Az iv6viz Daphnia-teszt vizsgalatai alapjan kittint, hogy a Szolnok varosi vizmti tisztitasi hatasfokat 
tovabb kelI javitani, mert a megvizsgalt mintak 49,6 %-a pozitivnak bizonyult. 
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rlIrIIEHlIqECKII:H AHAJIII3 BO)1;hI PEKII TIIChI II 
IIOJIyqEHHO:H 113 HER IIIIThEBO:H BO)1;hI C IIOMOIIJ;hlO 

BII)1;OII3MEHRHHOrO TECTA Daphnia 

<1>. qenaH 

BO,!l;Ho-MHKp06HOllOnI'IeCKaH JIa60paTopHH caHHTapHO-3llHp;eMHOllO[H'IeCKOii 0611. CTaHI~m r 

COllbHOK 

ABTOP np0I13BOP;Hll HCCllep;OBaHHH no onpep;elleHIDO TOKCHKal\HH BOP;bI p. THCbI 11 nOllY'IeH-­
HOll H3 Hee llHTbeBOll BOP;bI C nOMOll\blO BHp;0I13MeHeHHO[O TeCTa Daphnia. B nepHop; C 1974 no-
1979 fr. 6blJIO npOBe)J,eHO 546 aHaJ1H30B, 52,4% KOTOPbIX OKa3aJ1HCb rrOllOlKHTellbHbIMH (LC 50 
<48 ). B COOTBeTCTBHH C 3TI1M, TOKCI1Kal\UH BOp;bI THCbI He Ha6J1lOp;allaCb TOllbKO B rrepHOp; 6011b­
IIIHX HaBo,!l;HeHHii. f'H6ellb Daphnia 06'bHCHHeTcH, BepOHTHO, P;OMHHHPYlOIl\I1M BO B3aHMOBJ1HH­
HHH MHKp03arpH3HHlOIl\HX MaTepHaJIOB '!HCllO 3HepreTH'IeCKHM BllHHHHeM. 

Ha OCHOBe aHaJ1H30B llHTbeBo:i!: BOP;bI C nOMOIl\blO TeCTa Daphnia BHP;HO, 'ITO Heo6xoP;HMO' 
)J,aJ1bHeiimee YllY'lIIIeHHe 3ePePeKTHBHOCTH rHp;pOCTaHl\HH COllbHOKa, TaK KaK I1CCllep;OBaHHbIe 06-
pa3l\b1 Ha 49,6% OKa3aJ1HCb rrOllOlKllTellbHblMI1. 

Ispitivanje sanitarnih svojstava vode reke Tise i vode za pice dohijene iz reke 

modifikovanim Daphnia testom 

CSEPAI F. 

Mikrobioloska Iaboratorija Zdravstvene i epidemioloske stanice zupanije Szolnok 

Abstrakt 

Autor je pri ispitivanju koristio modifikovan Daphnia test za odredjivanje toksikoloskog dejstv~ _ 

vode Tise kao i vode za pice dobijene iz reke. Od ukupno 546 analiziranih uzoraka vode Tise u perio­
du 1974-79. 52,4% je bilo pozitivno (LC 50<4h). Shodno tome toksicnost vode Tise na Daphnie 
prestaje sarno za vreme velikih poplava. Moze se pretpostaviti tumaeenje da do uginuca Daphnia 
dolazi pre svega usled uzajamnih dejstava dominantnih sinergeticnih mikrozagadjivaca. 

Ispitivanjem uzoraka vode za pice Daphnia testom utvrdjen je pozitivan nalaz u 49,6 % anaIizi­
ranih uzoraka. Na osnovu toga proizilazi potreba daljeg poboljsavanja stepena preciscavanja grads­
kog vodovoda Szolnok-a. 
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SEDIMENT INVESTIGATIONS CARRIED OUT IN THE 

LONGITUDINAL SECfION OF THE TISZA AND IN THE MOUTH 

OF ITS"MAJOR TRIBUTARIES FOR ESTABLISHING THE 

PRESENCE OF FAECALINDICATOR BACTERIA 

B. ESTOK 

Public Health Station of County Heves Eger, Hungary, H-3300 

(Received 12 September, 1979) 

Abstract 

The author has carried out sed iment investigations in the longitudinal section of the river Tisza 
from riv. km 689 till riv. km 172, as well as at 76 sampling sites in the mouth of tributairies. He has 
determined the Coliform, Faecal coliform and Faecal streptococcus number of samples, iii. MPN 
value, referring these to 1 g wet sediment. As this is the first sediment-bacteriological investigation 
in the longitudinal section of the Tisza in Hungary, thus the author gives the numerical values of the 
faecal bacteriological pollution of the simple sampling sites and shows them in a graph, as well. 

He calls the attention to the importance of sediment investigations for the bacteriological 
evaluation of surface waters. 

Introduction 

The sediment-bacteriological investigation of the Tisza reached completion in the 
whole home stretch of the river at first on the occasion of the expedition, organized 
in August-September 1979. 

The most generally accepted group of faecal pollution is that of Coliform bacteria 
(Standard Methods 1965). The Coliform bacterium may be of faecal origin but it can 
also be found in other places, thus in plants, water, silt, soil, etc. Only a part of these can 
develop at 44 °C. In certain opinions, all of them are considered as E.coli. But this is 
an error because other strains are frequently present among the colonies growing at a 
temperature like this (COHEN, SHUVAL 1973). 

The bacteriological state of the water of the river Tisza was dealt with by more 
than one person (PAPP 1965, VETRO et al. 1966, DEAK et al. 1975, ESTOK et al. 1977, 
1978) but silt-sediment investigations have not taken place in the longitudinal section 
of the Tisza, as yet. Just therefore, it seemed necessary to take up the sediment­
bacteriological state of the Tisza and, within this, to clear up the quantitative conditions 
of the faecal indicator bacteria in the river Tisza and in the mouth of the major 
tributaries, as well. 

The method of our investigation was founded on home experiences. This filters 
out the false results of the concomitant bacterial flora, which is always present in the 
silt (SZABO 1974). In the hygienic bacteriological practice, beside the demonstration 
of the faecal coliform number, the other reliable indicator of the faecal pollution is 
the presence of Faecal streptococcus (DAUBNER 1972). 

27 



Materials and Methods 

The sediment samples were taken by the personnel of the research ship of the expedition, with 
sterile instruments, from the left- and right-side sections of the Tisza, resp. the tributaries, out of the 
upper 2 cm layer of the sediment. The samples taken were carried in a cooling bag, the same day, into 
the Water Bacteorological Laboratory of the Station of Public Hygieny and Epidemics of County 
Heves, where the processing of them took place. 

To the investigations to be done we have not found any standardized methodical description, 
therefore we have worked with a method, already applied in the horne practice in soil microbiology, 
food microbiology, and at the investigation into the silt of certain surface waters (CSATAI 1973, 
NationalInstitute of Public Hygiene: Methodological Guide 1977, Hung.; OTKI Notes 1970, Hung.). 

10 g of silt samples were put in physiological saline solution, in order to get a 10 p.c. suspension. 
These suspensions were homogenized in a shaker for 15 minutes. After shaking, 1 ml from dilutions 
of each sediment suspension was put in the enterobactericeae-concentrator. From every dilution, 
three tube-concentrations were made. Dilution was made till scale 10', then incubation followed at 
37°C, for 24h. Then surface streaking followed on Endo culture medium from the tubes showing 
some turbidity. This was again incubated at 37 °C, for 24h. Then we have recorded, on how many 
Endo plates typical Coli colonies were found . From the positive plates, we transoculated into a bou­
illon of lactose content and incubated at 44 °C, for 24h. The tubes forming gas and solving lactose 
were regarded as pozi ti v . 

On the basis of the positive Endo plates the Coliform, and on the basis of the bouillon-tubes 
of lactone content the Faecal coliform number is given in MPN (Most probable number) value 
(THATCHER-CLARK 1968). 

For demonstrating the faecal streptococci, we put the earlier described quantities from the 
dilutions into Litsky-Malman's concentrator and incubated them at 37°C for 48h. Here we worked 
till 10' dilution because of the prospectively lower values. 

Then from the tubes showing turbidity we made surface streaking on Szita's culture media E.7 • 

On the culture medium, on the basis of positive (ubes, showing a typical colony-morphology, we give 
the faecal streptococcus number similarly in MPN value. 

Results 

The performed investigations closed with varied results, which results can 
only partly be explained unambiguously. At the same time, the results of the entire 
longitudinal section can be evaluated only by comparing them with the other investi­
gated bacteriological, physical, chemical, etc. parameters, and certain conclusions 
can only be drawn in this way. 

The results are varied but the Faecal coliform No/g value is always lower than 
the Coliform No/g value in the whole strech of the Tisza, resp. in the sediment of 
tributaries. 

We have got saliently high values in case of both parameters in the tributaries 
Bodrog, Saj6, Zagyva, and Maros, as well as in the Szeged section of the Tisza (3 km 
below the Maros). It exceeds the order of magnitude 106 in the sediment ofthe Saj6 -
what can be understood if we take into consideration that the Saj6 gets 85,000 
cc.m/day industrial and 71,000 cc.m/day household wastewater. Despite this, in the 
sediment 1 km below the Saj6, resp. in that of the 3 km Tisza section, this value is re­
duced by 2-3 order of magnitude - what can be explained by the strong dilution and 
the intensive self-purification. 

In the sediment samples taken from the Kisk6re Reservoir, we have got very low 
Coliform No/g values. From Kiskore till the mouth of the Zagyva, the investigated 
parameters were of 10-102 order of magnitUde. The following strongly salient 
Coliform values were determined from the sediment of the Zagyva section (2.4 Xl 06 

Coliform number, 9.3 X 105 Faecal coliform number). This massive sediment pollution 
can be explained partly as a consequence of the strong wastewater load (10,000 cc.m/ 
day industrial, 4,000 cc.m/day household, and about 2,000 cc.m/day mixed waste-
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Fig. 1. Coliform, Faecal coliform number in 1 g wet sediment. 

water) and partly by the extremely low water level in the time of sampling. Below the 
Zagyva, in the sediment of the Tisza, the Coliform and Faecal colifonn/g value were 
only of 102 order of magnitude. 

On the occasion of investigating into the whole longitudinal section, the highest 
Coliform value was measured in the 3 km Tisza-section, lying under the inft.uence of 
the river Maros (4,6 X 106). This may partly be explained by the settling of the Maros 
sediment, partly supposedly by the wastewater inft.ows at Szeged. 

On the basis of the performed investigations, the Faecal Streptococcus number, 
indicating the fresh faecal pollution, was the highest in the Zagyva section, because 
of the facts described above. Almost 1/3 part of the samples proved to be negative. 
The most favourable state was registered in the Karas section and in the Tisza section 
below the Karas, where the Faecal streptococcus No/g value was negative in more 
than one sample. 

On the basis of the performed investigations, among the tributaries of the Tisza, 
the sediments of the Bodrog, Saj6 and Zagyva were the most polluted. There can be 
demonstrated essential differences between the sections on the right and on the left. 
Here we should obviously take into consideration, on which side the wastewater 
inft.ows take place, as well as the ft.owing conditions of the rivers. 

It may be established from the investigations into the sediment samples of the 
Tisza that the massive pollution of tributaries is considerably reduced, as a result 
of the intensive self-purification and the strong dilution. This is not verified only in 
the 3 km section below the Maros. 

Comparing the water and sediment investigations of the Tisza and tributaries 
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(though the two investigations took place with different methods), it is to be establish­
ed that the most pollutions are carried by the Bodrog, Saj6, and Zagyva, which have 
a very high inorganic matter load. - In the settled silt the bacteria of faecal origin 
achieve a higher relative value than in the water. 

In the silt, a larger mass of bacteria live, thus also more bacteria of faecal origin. 
Here the decomposition of organic matter is more intensive. At present, the Tisza is 
still able to reduce the bacteriological pollution of tributaries by the process of its 
self-purification. But if the pollution stronger increases, this may become doubtful. 

It is worth considering if in river reaches, where a massive faecal pollution of the 
sediment is proved, bathing should be prohibited, respectively the creation of open­
air baths should not be permitted. 

At present, the hygienic evaluation takes only place on the basis of water investi­
gations. In the course of our investigations, it was proved that in the bottomsediment 
of the surface waters loaded with wastewaters the bacteria indicating the faecal pol­
lution are present in a much higher number than in the water itself. Consequently, 
the probability of the presence of the enteral pathogenic bacteria is higher, as well . 
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Sample 
number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

IS 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Table 1. Sediment investigation into the Tisza and its tributaries 
28 August - September 15,1979 

Faecal 
Code Section 

Coliform 
coliform 

No/g 
No/g 

01103 Tisza, above Szamos, left 21,000 7,500 
01203 -Tisza, above Szamos, right 46,000 15,000 
02103 Szamos, left side 7,500 1,500 
02203 Szamos, right side 9,900 240 
03103 Tisza, below Szamos, 1 km left 110,000 12,000 
03203 Tisza, below Szamos, 1 km right 7,500 240 
04103 Tisza, below Szamos, 3 km left 1,500 390 
04203 Tisza, below Szamos, 3 km right 1,500 750 
05103 Tisza, above L6nyai Channel, 1 km left 1,111 43 
05203 Tisza, above L6nyai channel, 1 km right 11,000 4,600 
06103 L6nyai channel, left side 4,600 240 
06203 L6nyai channel, right side 15,000 4,600 
07103 Tisza, below the L6nyai channel, 1 km lef 15,000 4,600 
07203 Tisza, below the L6nyai channel, 

1 km right 110,000 4,600 
08103 Tisza, below the L6nyai channel, 

3 km left 110,000 7,500 
08203 Tisza, below the L6nyai channel, 

3 km right 21,000 15,000 
09103 Tisza, above Bodrog, 1 km left 93,000 4,600 
09203 Tisza, above Bodrog, 1 km right 21,000 12,000 
10103 Bodrog, left side 240 240 
10203 Bodrog, right side 110,000 7,500 
11103 Tisza, below Bodrog, 1 km left 110,000 15,000 
11203 Tisza, below Bodrog, 1 km right 110,000 15,000 
12103 Tisza, below Bodrog, 3 km left 1,400 210 
12203 Tisza, below Bodrog, 3 km right 4,600 30 
13103 Tisza, above Saj6 1 km left 1,500 2,400 
13203 Tisza, above Saj6, 1 km right 1,500 460 
14103 Saj6, left side 1.100,000 150,000 
14203 Saj6, right side 21,000 4,600 
15103 Tisza, below Saj6, 1 km left 43 9 
15203 Tisza, below Saj6, 1 km right 1,100 460 
16103 Tisza, below Saj6, 3 km left 4 0 
16203 Tisza, below Saj6, 3 km right 46,000 7,500 
17103 Tisza, above Leninvaros, left side 4 0 
17203 Tisza, above Leninvaros, right side 240 9 
18103 channel of thermal power station, 

left side 7,000 460 
18203 channel of thermal power station, 

right side 460 43 
19103 Tisza, below Leninvaros, 1 km left 75 4 
10203 Tisza, above Leninvaros,l km right 9 0 
20103 Tisza, below Leninvaros, 3 km left 2,800 750 
20203 Tisza, below Leninvaros, 3 km right 23 0 
21103 Tisza at Tiszakeszi, left side 2,100 200 
21203 Tisza at Tiszakeszi , right side 9,300 1,500 
22103 Tisza at Tiszacsege, left side 930 430 
22203 Tisza at Tiszacsege, right side 930 430 
23103 Tisza at Tiszafilred, left side 9,300 930 
23203 Tisza at Tiszafiired , right side 300 23 
24103 Tisza at Tiszaderzs, left side 930 120 
24203 Tisza at Tiszaderzs, right side 14 9 
25103 Tisza at Kiskore . left side 4 0 
25203 Tisza at Kiskore; right side 43 3 

Faecal 
strepto-
coccus 
No/g 

4 
4 
4 

0 
11 
4 

23 
4 
4 

0 
0 
4 

240 

150, 

460· 

9 
11 
9 
3 
4 

15 
7 

0 
15 
23. 
23 

240 
9 

0 
23 
0 

240' 
0 
0 

4 

0 
0 
0 
23 
0 
3 

93 
4 
4 

43 
4 

15 
4 

0 
4 

31 



Faecal 
Faecal 

'Sample 
Code Section 

Coliform 
coliform 

strepto-
number No/g 

No/g 
coccus 

I 
No/g 

51 26103 Tisza at Tiszabura, left side 430 0 0 
52 26203 Tisza at Tiszabura, right side 23 0 4 
53 27103 Tisza, above Zagyva, left side 23 4 0 
54 27203 Tisza, above Zagyva, right side 4 0 0 
55 28103 Zagyva, left side 210,000 150,000 2,400 
56 28203 Zagyva, right side 2,400,000 930,000 2,300 
57 29103 Tisza, below Zagyva, 1 km, left 640 43 4 
58 29203 Tisza, below Zagyva, 1 km right 930 460 9 
59 30103 Tisza, below Zagyva, 3 km left 7 7 0 
60 30203 Tisza, below Zagyva, 3 km right 430 230 7 
61 31103 Tisza, above Csongnid, left side 3 0 0 
62 31203 Tisza, above Csongnid, right side 7,500 930 15 
63 32103 Karas, left side 43 9 0 
64 32203 Karas, right side 430 28 0 
65 33103 Tisza, below Karas, 1 km left 23 0 0 
66 33203 Tisza, below Karas, 1 km right 3 0 0 
67 43103 Tisza, below Karas , 3 km left 430 93 20 
68 34203 Tisza, below Karas, 3 km right 23 .000 150 230 
69 35103 Tisza, above Maros, 1 km left 230 93 9 
70 35203 Tisza, above Maros, 1 km right 150 43 4 
71 36103 Maros, left side 120.000 15.000 43 
72 36203 Maros , right side 1.500 240 4 
73 37103 Tisza, below Maros, 1 km left 150.000 21.000 240 
74 37203 Tisza, below Maros, 1 km right 93 0 3 
75 38103 Tisza, below Maros, 3 km left 4.600.000 15.000 23 
76 38203 Tisza, below Maros, 3 km right 930 430 15 

I 

This means a problem first of all, where the water, demarkated for bathing, is shallow 
and thus, at bathing, the potential infectivity of water is increased by the stirring of 
silt. 

Thus, it seems to be advisable to investigate into the sediments of rivers, resp. 
lakes, loaded by organic matter and utilized for sport, and to take into consideration 
the results of investigation, as well, from the point of view of the hygienic evaluation. 
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A Tisza hossz-szelvenyeben es jelentosebb mellekfolyoi torkolataban 
vegzett iiledekvizsgalatok fekalindikator bakteriumok jelenletere 

EST6K B. 

Kozegeszsegiigyi es Jarvanyiigyi Allomas Eger 

Kivonat 

Szerz6 a Tisza foly6 hossz-szelvenyeben a 689-172 foly6 km kozotti ,valamint a mellekfoly6k 
torkolataban 76 mintaveteli helyen vegzett iiledekvizsgaIatokat. A mintak Coliform, Faecal coliform 
es Fecal streptococcus szamat hatarozta meg, MPN ertekben, 1 g nedves iiledekre vonatkoztatva 
Ez az elsa iiledek bakteriologiai vizsgalat a Tisza foly6 magyarorszagi hossz-szelvenyeben. Szerz6 
megadta az egyes mintaveteli helyek fekalis bakteriol6giai szennyezettsegenek szamszerii ertekeit. 
Felhivja a figyelmet a felszini vizek bakteriol6giai megitelesenel az iiledekvizsgalatok jelentOsegere. 

IIPOBE,l1;EHHbIE HA IIPO,l1;OJIhHOM IIPO())HJIE THCbI 
H B YCTMIX EE EOJIEE 3HAQHTEJIhHhIX IIPHTOKOB 
AHAJIH3bI OTJIOJKEHMH HA IIPHCYTCTBME ())EKAJI­

HH,l1;HKATOPHbIX EAKTEPHH 

B. EnITeK 

CamnapHo-3IIIIp;eMHOJIOfl{'leCKa5! CTaHI.\I{5!, r. ::hep 

Pe3JOMe 

Ha YlfaCTKe THCbI B 689-172 II. KM, a TaKlKe B YCTb5!X ee IIPHTOKOB aBTOp npOBeJI a HamiJ 
OTJIOlKeHllli Ha MeCTe B35!TH5! 76 IIp06. BblJIO IIpOBep;eHO onepep;eJIeHHe lfl{CJIa Coligorm, Faecal 
coliform 11: Fecal streptococcus, B IIOKa3aTeJIe MPN. 

B nepeclfeTe Ha Ir BJIalKHbIX OTJIOlKeHHK. 3TO - nepBoe 6aKTepHOJIOfHlfeCKoe HCCJIep;O.<laHHe 
OTJIOlKelillK Ha BceM IIpOT5!lKeHIDI THCbI B BeHrpl{l{. ABTop npHBO)J;HT KOJIlI:lfeCTBeHHble IIOKa3aTeJI 
<ileKanbHOH 6aKTepHOJIOfll:lfeCKOH: 3arpl!3HeHHOCTH B MeCTax B35!TH5! IIp06. 06paJ.IJ,aeT BHI{MaHUe Ha 
3Halfelllie aHaJIH30B OTJIOlKeHUH IIPH 6aKTepHOJIO[H'{ecKoH Ol.\eHKe IIoBepXHoCTHbIX BOp;. 
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Ispitivanje prisutnosto fekalni-indikatoroih bakterija u mulju uzduznog profila Tisei 
na ussu ojenib znacajnijih pritoka 

EST6K B. 

Zdravstvena i epidemioloska stanica Eger 

Abstrakt 

Autor je na uzduznom profilu reke Tise izmedju 689 i 172 recnog Km kao i na uscima pritoka 
na 76 punktova uzimao uzorke za analizu sedimenata. Uzorci su analizirani u odnosu na g vlaZnog 
sedimenta, na broj Coliform, Fecal coliform i Fecal streptococcus u MPN vrednostima. Ova su prva 
sedimentno-bakterioloska ispitivanja na uzduznom profilu reke Tise u Madjarskoj. Autor je prikazao 
vrednosti fekalno-bakterioloske zagadjenosti na pojedinim punktovima uzimanja uzoraka. Ukazuje 
se na znacaj istra~ivanja sedimenata pri utvrdjivanju bakterioloskih svojstava povrsinskih voda. 
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MARIA HEGEDUS, ZSOFIA POORE and MARGIT ZSIGO 

Public Health Station of County Csongnid H.6701 Szeged, Hungary 

(Received 15 November, 1979) 

Abstract 

In case of water utilization demanding the hygienic qualification of tbe surface waters, it is 
indispensable to carry out investigations for tbe quantitative and qualitative determination of the 
usual and facultative faecal indicator bacteria. 

The authors performed investigations in the longitudinal section of the Tisza between Csongnid 
and Szeged, for establishing the hygienic bacteriological quality of the river and the change in pollution 
in time and space. 

For the purpose of investigations, between 1975 and 1978, they took 440 water samples from 
the longitudinal section of the Tisza in County Csongnid and have carried out of this approximately 
2700 investigations. The changes in the investigated hygienic bacteriological parameters are shown 
in figures and tables. 

On the basis of results it was established that the hygienic water quality of the Tisza changed 
in a disadvantageous direction in the river stretch in County Csongnid between 1975 and 1978. The 
"somewhat polluted" water quality of the river became "polluted". The authors are calling the 
attention to that it is demanded by the protection of water quality, the administration of water qual­
ity, and by water utilization requiring a more and more increasing hygienic evaluation, that the river 
Tisza should be protected from further pollutions. 

Introduction 

In the Tisza valley, water is a factor of production which is only available in a 
minimum degree. 70 percent of the water requirement of the country presents itself 
here but only 20 percent of the water supply is to be found here. As it is known, only 
3 percent of water flowing through the river-basin of the Tisza is of Hungarian origin. 
The other parts originate from the adjacent countries. In the following years, the 

quantity of foreign water curtailment increases prospectively more and more in our 
rivers and, owing to this, the water amount will decrease in this country. As the waters 
from the depth get more and more exhausted, as well, we must care for supplying the 
population with drinking-water of river origin. It is a known fact, too, that parallel 
with the increase in water demands, the amount of the issued sewage-water also 
increases (SIMADY 1977). 

All these factors: the very changing and fluctuating water output of the Tisza, 
the sewage disposals of increasing volume, the construction of the Tisza river barrages 
strongly influence, change the microbiological conditions of river water. 

In the last decade, more than one researcher dealt with investigating into the 
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Tisza. Longitudinal sectio ninvestigations were carried out by PAPP (1961, 1964) on the 
Tisza and its tributaries for a long time, of the results of which he rendered accounts 
in more than one publication. In his work: "Felszini vizeink minosege" (Quality of 
our surface waters) (1965) he established on the basis of the investigated chemical 
and bacteriological parameters that the Tisza arrives clean in the country. The river 
suffers a major pollution in three places: at the mouth of the Saj6, as well as in the 
area below Szolnok and Szeged. He measured the maximum bacterial content below 
Szolnok (120,OOO/ml), the minimum below Szeged (220/ml). 

At the same time, the values of the coliform count/ml reached 1.5-192. On the 
basis of average values, he found the water quality of the Tisza reaches at Szeged of 
dass I (clean) above Szeged and of class II (a little poluted) in the reaches below the 
town. 

In the summer period (VII-IX), in the Tisza reaches at Szeged, at 11 sampling 
sites, a detailed investigation was carried out by VETRO-KISS-MiNDSZENTY (1966). 
On the basis of the results of the investigations, carried out for five years, they estab­
lished that at the sewage disposals the value of coliform count in the Tisza water is 
unfavourable but the water quality of the places assigned for bathing is not endan­
gered by these disposals. In the longitudinal section of the Tisza, Deak-Schiefer's 
investigations (1971) meant the first detailed survey, including both the bacteriologi­
cal and biological parameters. It was shown by the results of the investigations, 
carried out by them, that the water quality of the Tisza became one category worse 
during the last ten years, i.e., the "clean" water quality became a little polluted. They 
have referred to, as well, that the microbiological conditions of the river will probably 
be changed by the Tisza II l:iver barrage, then being in the course of construction. 
TAKocs-ANDRIK (1973, 1974, 1975) and ESToK-ANDRIK (1977) called the attention 
to the pollution of the Tisza stretch in Northern Hungary and of the tributaries, as 
well as to the pollution of these by pathogenic bacteria. ESTOK-ANDRlK-CSEPAI 
(1978) published the results of hygienic bacteriological investigations, registered 
in the Northern-Hungarian longitudinal section of the Tisza, after the Tisza II river 
barrage had begun functioning. They have -established that the bacterial pollution of 
the Tisza had increased. Begedus-Ki"ss-Berenyi, as mentioned in a former publica­
tion, reported on the salmonella contamination of the Tisza reaches in County Csong­
rad and of the two major tributaries. At present, we are demonstrating the changes 
in time and space and in quality of the investigated bacteriological parameters in the 
Tisza reaches between Csongrad and Szeged. 

Materials and Methods 

We have sampled the longitudinal section of the Tisza in County Csongnid (246- 162.5 riv. km) 
from 1975, at six points, generally with a monthly frequency. Sampling sites are: Csongnid, pontoon­
bridge 246.0 riv. km, Szentes, railway-bridge 242.0 riv. km, Mindszen , ferry 216.2 riv. km, Tape, 
pontoon-bridge 176.5 riv. km, Szeged, open air bath 174.0 riv. km, as well as the area of Tiszasziget, 
168-162.5 riv. km (Fig. 1). In 1978, our investigations increased. We could, namely, carry out cross­
section investigations in the Hungarian- Jugoslav border-section, in order to register the effect of 
the outlet water from Szeged on the river reaches below the' town . ' 

The tributaries and major channels, discharging into the Tisza, were also systematically investi­
gated in the past years. But we speak of these results only tangentially and report on them in detail in a 
later publication. For the purpose of investigations, 100 ml water samples were taken, 20 cm below 
the surface, from the streamline. The samples were brought, refrigerated, into the laboratory. They 
were processed there on the day of sampling but latest in 24 hours. 

We have determined the bacterial count of coliform, faecal coliform, faecal strep tococcus, resp. 
the streptococcus faecal, Clostridium and all the heterotrophic, psychrophilic, mesophilic bacteria. 
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The bacteriological investigations were carried out on the basis of the standard of the "Methodo­
logical Guide" (1977) and the "Bacteriological investigation into the drinking-water" (1971), publis­
hed by the Water-hygienic Department of the National Institute of Public Health. The determination 
of the coliform and faecal coliform counts was made on the basis of the "most probable number 
(MPN)" principle in a lactose-bouillon culture medium. The cultures were incubated at 37°C and 
44°C for 48 hours. They were streaked from acid- and gas-containing test tubes on an endo-Iaminated 
culture medium. The lamellae were incubated at 37 °C for 24 hours, then the colonies of metatHc 

Fig. 1. Sampling sites in the Tisza reaches in County Csongrad (between 246-162.5 
river kilometers). 

lustre were evaluated. The heterotrophic bacterial count was determined in an agar culture medium 
with laminar casting method. The lamellae were incubated at 37 °C for 48 hours and at 20 °C for 96-
hours. Then the colonies were counted. In 1975- 1976, the streptococcus faecalis was determined 
in Litsky-Mallmann's culture medium with MPN method. The cultures were incubated at 37°C, for 
48 hours. The positive tubules were streaked on Szita's E67 laminar culture medium. Lamellae were 
placed into the thermostat at 37 °C for 24 hours, then the heat test was carried out at 60 °C for 30, 
minutes. From 1977, the bacteria belonging itoto the faecal streptococcus group were determined 
in Slanetz-Bartley's (M enterococcus agar) culture medium, with membrane filter. The clostridium 
count was determined in Wilson's bismuth-free glucose agar culture medium, incubated at 46 °C 
(±0.5 0c) for 24 hours. 

At the hygienic water qualifications, the following indices were taken into consideration. 
according to the limiting values mentioned below, on the basis of Deak's data (1977). (Table 1). 
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Results 

The results of the bacteriological investigations carried out in 1975- 1976 are 
the following (Fig. 2): It can be established on the basis of the average values of 
the coliform count/ml that the water quality in the longitudinal section of the Tisza 
.in County Csongnid changed unfavourably in 1976. In the areas of Mindszent and 
Tiszasziget, there was already shown a strongly polluted water quality of class IV by 
the maximum values. At the sampling sites of Csongrad and Szentes, the water 
quality of the Tisza belonged, on the basis of the hygienic water qualification, to the 
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Fig, 2. Mean values of coliform count/ml at each sampling site in 1975-1976 

polluted category III. In 1976, the most favourably water quality was to be found in 
the water area at Tape of the longitudinal section of the river in County Csongrad. 
In this area, in annual mean value, the value of the coliform count/ml was below 100. 
Of the other investigated bacteriological parameters, the following can be said, in 
brief: They changed in the six water areas analysed so far similarly to the mean values 
of the coliform count. At the maximum of the coliform count, the other bacteriolo­
gical parameters showed a maximum value, as welL In late July and early August, 
1976, in the Jugoslav Tisza stretch, the Torokbecse river barrage began its trial opera­
tion. They began damming up the water without giving a previous information. 

After it had become known to us that impound ment began, sampling was carried 
out more frequently for the purpose of bacteriological investigations between 168 and 
160 river kilometers, The aim of the more frequent sampling was to be able to register 
the effect of impoundment in the boundary section. Then every rnvestigated bacterio­
logical parameter showed a maximum, as compared with the investigational results 
of the whole year. 

As we can see from the wate r samples taken on 12 August (Fig. 3), the maximum 

38 



value of the coliform count was approximately 9000/ml. The value of the feacal 
coliform count is one order of magnitude lower than this. The values of the strepto­
coccus faecalis and clostridium counts follow the tendency of the formers. After the 
vertical line, the data of the investigation of the cross-section are given. 
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Fig. 3. Results of the bacteriological investigations into the water samples taken 
on 12 August, 1976. 

I should like to observe that, in this time, the speed of the Tisza water was con­
siderably slown down, showing almost the character of a standing water, and even, 
for a short time, it was flowing back. As damming began without any previous infor­
mation, water speed could not be measured by the Water Conservancy of the Lower 
Tisza Region. 

The bacteriological conditions of our water samples taken on 17 August (Fig. 4) 
are still more unfavourable. It is probable that in this time water speed continued 
slowing down and the local faecal indication could be measured well. The value of 
the coliform and faecal coliform count/ml was stagnant at a maximum between 1000 
and 5000 between 167 and 164 river kilometers. In the same way, the streptococcus 
faecal count also stagnated at maximum. 

The unfavourable change in the water quality of the Tisza may have been caused 
by several factors: 
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Fig. 4. Results of the bacteriological investigations into the water samples taken on 
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1) In the summer and autumn months, the water-level of the Tisza was very low. 
2) In this time, the Tisza II river barrage already operated for three years. 
3) The water quality of the Tisza was unfavourably affected in the area of Szeged 

by the polluted water quality of the Maros, as well. 
4) In the Jugoslav Tisza stretch, damming began and the impoundment consi­

derably changed the speed of the river in the area of Szeged. 
About the results.of the bacteriological investigations carried out in 1977, we are 

presenting here a statistical evaluation (Fig. 5). The number of investigations taken 
from different bacteriological parameters is given for each sampling site. Within the 
column, the accepted (light part) and the objected investigation numbers (shaded part) 
are indicated. In column 1, the investigations aimed at demonstrating the hetero­
tropic bacteria (20°C, 37°C); in column 2, those of E. coli (coliform, faecal coliform, 
E. coli 1.) bacteria are given; and in column 3, the number of other bacteriological 
(clostridium, faecal streptococcus and in coJomn 4 Salmonella) investigations are 
shown. 

The percentage of the objected samples is designated with a straight line. 
On the basis of the statistical evaluation, it can be established that in 1977. 

similarly to 1976, the most unfavourable water quality in the longitudinal section 
of the Tisza was registered in the areas of Mindszent and Tiszasziget. But at the 
sampling site of Tape a change followed in the water quality of the Tisza. 

The values of the bacteriological investigations, carried out at the sampling site 
of Tape in 1977, indicated a water quality of category III. For instance, the mean va­
lue of the coliform count/ml in 1977 was already 272, as opposed to 92/ml in the pre­
vious year. 

As far as we know, there was no new introduction of a considerable quantity 
of outlet water in the vicinity of the sampling site. It is probable that the deterioration 
of water quality in the water of the Tisza at Tape is a lasting result of the impound­
ment. 

Table 1. Limiting values of the hygienic water qualification 

Bacterological parameters 

Coliform count/ml 
Faecal coliform count/ml 
Faecal streptococcus (Stanetz) 
count/ml . 

Streptococcus faecal count/mI ' 
Salmonella positivity percentage 

Categories of water qualification 

0- 10 
0- 1 

0- 1 
o 

II 

10- 100 
1-10 

1- 10 
0- 1 

It can be demonstrated 
in a lower quantity 
than 33 p.c. 

III 

100-1000 
10-100 

10-100 
1-10 

IV 

1000 
100 

100 
10 

On the basis of the hygienic bacteriological investigations in 1977, we can estab­
lish that the water quality of the Tisza is polluted (category III) at every sampling site 
in its longitudinal section in County Csongrad. 

As the results of investigations in the past three years were most unfavourable at 
two sampling sites of the longitudinal section of the Tisza, in 1978 we systematically 
took water samples from the water of two channels, discharging into the Tisza at 
Mindszent. And in the Hungarian-Jugoslav boundary section of the Tisza, we have 
carried out cross-section investigations for ten months. 

The Kurca is a channel of small water output, which collects the purified and 
not-purified outlet water of the town Szentes and flows, together with the K6rogyer, 
into the Tisza, at the left riverside (Fig. 1). 
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At the right bank of the Tisza, on the other hand, the Donger Main Channel 
.and the Csukaser, communicating with that, flow into the Tisza in the area of Mind­
szent. Their water quality is shown in a table (Table 2), compared with the water 
quality of the Tisza at Mindszent. 

Table 2. Mean values of the bacterial investigations in 1978 

Mean values 

Sampling site Coliform 
Faecal 

Clostridium Water quality 

countfml 
coliform 

countfml 
countfml 

Csukaser Main Channel 
I IV Tbmbrkeny 48.000 4142 90 

strongly polluted 
Donger Main Channel 

Baks 46.546 8087 326 IV 
strongly polluted 

Kurca 
Below the town Szentes 1236 146 89.3 IV 

strongly polluted 
Tisza 

Mindszent, riv. km 216 116.4 89.3 33.9 III 

polluted 

The results are speaking for themselves. The water quality of the Donger Main 
Channel at Baks, before discharging into the Tisza, is strongly polluted (category IV). 
The mean value of the coliform count/ml was 46546, that of the faecal coliform 
count/ml 8087. The value of the faecal streptococcus count reached 700/ml, and the 
clostridium count the value 800/40 m!. 

The water quality of the Kurca channel was somewhat more favourable but 
similarly very polluted (category IV), on the basis of the investigated hygienic bacte­
riological parameters. 

* 
On the basis of the results of the hygienic bacteriological investigations into the 

longitudinal section of the Tisza in County Csongrad in 1975-1978, the following 
may comprehensively be established: 

1) The hygienic water quality of the Tisza in the Tisza reaches of County Csong­
rad is polluted (category III). 

2) The Tisza reaches at Mind~zent (216.2 riv. km) and Tiszasziget (162.5 riv. km) 
are considerably loaded by the introduced not-purified outlet water. 

3) The water quality of the Tisza at Tape (176.5 riv. km) deteriorated one cate­
gory in the past two years, i.e., the water category, "polluted a little" became "polu­
ted". The cause of this may be the putting into operation of the river barrage at 
Torokbecse. The registration of this fact, however, demands still further investiga­
tions. 

4) As it is known, the river barrages built and functioning in the Tisza so far, 
have been constructed for the aims of water management and the economy of water­
supplies. At the same time, we have to reckon with with the fact that the microbiolo­
gical conditions of the river have been altered by the river barrages. Owing to im­
poundments, the river Tisza also becomes more and more a channel. 

5) It is, therefore, required by the protection of water quality, the economy of 
water quality and the water utilization demanding a more and increased hygienic 
decision that the river Tisza should be protected from further pollutions. 
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Higienes bakteriologiai vizsgalatok a Tisza Csongrad es Szeged kozotti szakaszan 

HEGEDUS MARIA, FODRE ZS6FIA es ZSIGO MARGlT 

Csongrad megyei Kozegeszgesiigyi es Jarvanyiigyi A.llomas SzegedJ 

Kivonat 

S zerzok a Tisza emlitett hossz-szelvenyeben vegeztek vizsgalatokat a foly6 higienes bakteriolo­
giai minosegenek, a szennyezettseg ter- es idobeli valtozasanak a megaliapitasara. Vizsgalataik a 
Tisza Csongract megyei hossz-szelvenyeben 1975-78 kozott 2700 analizis alkalmazasaval 440 vlz­
mintara terjedtek ki. Megaliapitasaik soran a vizsgalt higienes bakteriol6giai parameterek vaitozasat 
mutattak ki. Eszerint a Tisza higienes vlzminosege a Csongrad 1l1egyei szakaszon 1975 es 1980 kozott 
kedvez6tlen iranyban valtozott. fgy a folyo "kisse szennyezett" vfzI1lin6sege "szennyezett"-te valt. 
Ramutattak, hogy a vlzminosegvedele1l1 es vizhaSZllosftas 1l1egkoveteli, hogy a Tisza folyot a tovabbi 
zennyez6desekt61 meg kell ovni. 
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rlITlfEHlflIECKH-EAKTEPHOJIOrIJqECKHE 
HCCJIE~OBAHIHI BO~hI P. THCA HA YlfACTKE MEiK~Y 

qOHrpA~OM H CErE~OM 

M. Xere,ll;Iom-)I(. <l>op;pe-M. )l(aro 

CaHliTapHO-3!IJ{p;eMHOJIOra'leCKall CTaHl.\ID! 06JI. qOHrpap;, Cerep; 

Pe310Me 

ABTOpaMH npOBep;eHO HCCJIep;OBaHHe BOP;bI pelGl THcM Ha YKalaHHOM Y'IaCTKe no onpep;eJIe­
Hmo ee rHDIeHH'lecKH-6IWJIOrH'leCKOrO Ka'IeCTBa, a TalOKe CTeneHH ee 3arp1l3HeHHOCTH B palHbix 
rrpOCTpaHCTBax H B pa3Hoe BpeMl!. B xop;e Hccnep;OBaHlll! B 1975-78 rr. rrpop;OJIbHOrO npo<pHJIll 
THcbI B o6JI. qOHrpap; 6bIJIO rrpoBep;eHo 2700 aHaJIll30B C 440 06pa3u;aMH BOp;M. KaK rrOKa3bIBalOT 
onpep;eJIeHHll, B HCCJIep;yeMbIX rHraeHH'IeCKH-6aKTepaOnOrH'IecKRX napaMeTpax Ha6JI1Op;aJIHCb H3-
MeHeHIDl. YCTaHOBJIeHO, 'ITO rHrHeHH'!eCKOe Ka'leCTBO BOP;bI Ha Y'IaCTKe 06JI. qOHrpap; C 1975 no 
1980 H3MeHllnOCb B He6narOnpHllTHOM HanpaBJIeHHH. ilMeBmall paHee MecTO Ol(eHa <<HeCKOJIbKO 
3arp1l3HeHHall}} H3MeHHnaCb Ha «3arp1l3HeHHYIO)}. 

ABTOPbI YKa3bIBaIOT, 'ITO oxpaHa KaqeCTBa BO,IJ;bI H ee HCUOJIb30BaHlie Tpe6YIOT 06113aTenb­
Horo npep;oxpaHeHllll TJ1CbI OT p;aJIbHeiillIero 3arpS!3HeHHll. 

Sanitarno-bakterioloska ispitivanja na deonici Tise Csongnid- Szeged 

HEGEDUS MARTA, FODRE ZSOFIA i ZSIGO MARGIT 

Zdravstvena i epidemioloska stanica Szeged 

Abstrakt 

Autori su na pomenutom UzduzDom profilu Tise vrSili ispitivanja kvaliteta reke u odnosu oa 
sanitarno-bakterioloska svojstva kao i utvrdjivanje promena zagadjenosti u prostornoj i vremenskoj 
fuokciji. Na uzduznom profilu reke u zupaniji Csongnid u toku 1975-78 izvrseno je 2700 analiza iz 
440 proba. Pri ovim ispitivanjima utvrdjivane su promene u odoosu na sanitarno-bakterioloske 
parametre. Na osoovu togaje utvrdjeno daje u vremenu od 1975 i 1980 doslo do promeoe saoitarnoe 
kvaliteta vode Tise u negativllom smislu na deonici zupanije Csongrad. "Manja zagadjenost" jg 
postal a "zagadjena". Autori ukazuju da zastita kvaliteta vode i njeno koriscenje zahtevaju sprecavanje 
dalje zagadjivanje reke Tise. 
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THE ROTATORIA FAUNA OF THE FLOOD-PLAIN 

OF THE BODROG AT SA.ROSPATAK 

1. BANeSI 

(Received 30, September, 1976) 

Abstract 

It is an indispensable part of becoming acquainted with a river, to study also its tributaries and 
the water areas (stagnant water, dead arms, borrowing pits), getting into a seasonal connection with 
it. The fauna-composition of the Bodrog, and through that the composition of the Tisza fauna, as 
well, are considerably influenced by the rich Rotatoria fauna of the Bodrog-flood-plain in thtr period 
of floods. In springtime, we have to reckon with the planktonic species, in Autumn with the meta­
phytic species getting into. 

Introduction 

In the course of investigating the Rotatoria fauna of the Tisza systematically, 
in respect of both the qualitative and the quantitative data, the effect of the tributaries 
and from time to time that of their flood-plain, too, can be observed well. The 
investigation of the tributaries and of the surfaces of the flood-plain belongs closely 
to studying the Tisza. Valuable investigations were carried out in several areas of the 
water system. The Rotatoria of the dead-arms of the Tisza are known on the basis of 
Mrs. Szekely's (1954) and Megyeri's works (1961), the fauna of the borrowing pits, 
on that of Varga's works (1928 to 1930). The results of the investigations of tributaries 
were published by MEGYERI (1972). From among the dead-arms of tributaries, we 
have some data only on two dead-arms of the Karas (VARGA 1931). The investiga­
tion of the dead-arms and borrowing pits of the Bodrog was carried out by me In 
1967-1970. On the oxygen-carbon-dioxide circulation, water~chemical conditions, 
floristic and faunistic studies of the water-surfaces investigated, a few earlier publica­
tions (DEVAI et al. 1969- 1970, DEVAI et al. 1971, DEVAI et al. 1972- 1973) were 
giving some informations. Apart from the faunistic elaboration, I was striving to 
complete my work more and more with aetiological and ecological observations, as 
well. 

Materials and Methods 

My investigations were performed in the flood-plain of the Bodrog at Sarospatak-Vegard6, 
between 1967 and 1970. The dead-arm of the Bodrog, the rivulet Fiizes-er, and the borrowing pits 
along the four dams were investigated systematically. 

The Bodrog dead-arm (Paptava) was separated in the time of the regulations, in the years 1860 
to 1870. The depth of water is on average 1.5 to 2 m (max. 3 m), breadth is between 80 to 100 m. The 
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riverside zone, after a narrow, shallow strip suddenly deepens. The water is of b-limno-Ca-HC0 3 

type, its pH is 7.05-8.30, the total saline content was between 190--250 mg/l. In the place of the 
investigation, a 25 to 30 m broad saligot stand ( Trapetum natantis MULLER-GORS ) of 70 to per cent 
cover extended. An open-water surface can only be found in the middle, 8 to 10 m broad, streak of 
the dead-arm. In addition to the predominant saligot, there occurred the rough pool-weed (Cerato­
phyllum demersum L.), and water-soldier (Stratiotes aloides L.). 

The rivulet Fuzes-er was, in the time of the investigations, the remainder of an ancient canal 
filled in, and being here and there swampy. In an about 0.8 ha area, the water depth is generally 0.6 
to 15 m, but in a small part of the area there occurs a depth of 3.5 to 4.0, as well. The Fuzes-er is 
connected with the dead-arm of the Bodrog by a narrow canal. The water is here of b-limno-Ca-HC03 

type, pH 6.5- 8 I, total saline content 195- 245 mg/1. The extremely rich reed-grass and uliginal ve­
getation growing here enables the Rotatoria fauna of the various plant-stands to be investigated. 

The characteristic associations were the water-soldier hair-weed (Hydrochari-Stratiotetum 
LANGENDOCK (WESTHOFF), the saligot (Trapetum natantis MULLER-GORS) and the association of the 
reed-grass and water-spike (Polygono-Potametum natantis S06). Among the assocations mentioned 
there were also mingled sporadically some elements of bladder-wort and duckweed (Lemno-Utricula­
rietum S06), as well as of water-fern (Salvinio-Spirodeletum S06). At the northern fringe a thinly­
scattered stand was formed by the great bulrush (Schoenoplectus lacustris PALLA). In the shallow 
marshy areas the marshy bulrush (Eleocharis paluso'is L. & f SCH.), the arrow-head (Sagittaria sagitti­
folia L.), and the "flower"-bulrush (Butomus unbellatus L.) were the stand-formers. (I am giving here 
the characterization of the macrovegetation by using Gy. Devai's paper of 1972). 

The brownish water of the four borrowing pits investigated and independent of one another 
was, similarly to the former ones, of b-limno-Ca-HCOa type. The muddy bottom of the borrowing 
pits was thickly covered by leaves fallen from the trees of the protective forest. 

For investigating the Rotatoria fauna of the Bodrog dead-arm and the Fuzes-er, we have 
collected some samples from the physiognomically different parts of both areas. From the borrowing 
pits, there was only dipped out one sample on every occasion. 

From the Bodrog dead-arm, the samples were collected out of seven places: at the riverside 
(A/ l), at the open-water fringe with saligut 20 cm below the surface (BIl), at the vicinity of the 
bottom (B/2), at the middle of the open water from the surface (C/ I), at the middle region of water 
(C/2), and near the bottom (C/3) . 

From the Fuzes-er, our samples were collected on occasions out of eleven places of different 
vegetation. Eight sampling sites (1, 2, 3, 4, 5, 6, 7, 8) were in places of different vegetations, while 
three of them (9/1, 9/2, 9/3) were in the layers of different depth (surface, middle, bottom) of the 
medial, open-water area of the Fuzes-er. 

Our investigations began in the Summer of 1967. The first time only investigations of gathering 
information were carried out in order to establish how far the area is suitable for a systematical 
recording series. In 1968, on the basis of samples collected from the sampling sites appointed of the 
Bodrog dead-arm, the migration of the Rotatoria fauna in the part of the day was investigated at two 
dates differring in their meteorological conditions (from June 30 to July 1, and from July 6 to 7). 
For following the supposed vertical migration, we took samples in every six hours (0200_ 0800

, 1400
, 

2000, 0200
). The systematical investigation of the Bodrog dead-arm and the Fuzes-er started in 1969 

(IV.26, V.I0, VI.23, VIl.25, VIlI.l9., IX. 10), and was completed in 1970 (IlJ.14). The fauna of the 
borrowing pits was studied on the basis of the samples taken on the days VI.22, 1969, IlIA, V.5, 
VI.23, and VIII.28. 

For quantitative investigations, the filtrate of 5 I water filtered through a 53 !l mesh net of 25 
I/A quality was used. The living samples were systematically investigated, as well. Fixation took 
place with 37 per cent formalin. For studying living animals, Lidocain solution was used. 

Taxons are denom inated according to M. Voigt's taxonomical handbook. 

Rotatoria fauna of the water mater surfaces of the flood-plain 

The enumeration of the species found in the course of investigations is contained 
in a comprehensive paper dealing with the water surfaces of the flood-plain (DEVAI 
et al. 1972, 1973). In the following I am treating of the species occurring in a higher 
individual density and being remarkable in ecological respect. At characterizing the 
species, I am dwelling on the data of their occurrence in this country and the 
comments of ecological reference by other authors, as well. 
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Anuraeopsis fissa (GOSSE) 

It is regarded as in euplanktonic, "warm-stenothermous" animal (VARGA 
1945), but it was occasionally collected from water-weeds, as well (VARGA 
1945). In the waters of this country it is ubiquitous; in the dead-arms (MEGYERI 
1965), in minor standing waters (MEGYERI 1965), and the waters of bogs (MEGYERI 
1969) it occursa like. 

In the dead-water Paptava "it was found in sampling places Cj3, resp. Cj2, on 
July 21 and August 19, 1969. In the borrowing pits it was not found. 

It was collected from all the sampling sites of the Fuzes-er. In sites 5, 7, and 8, 
the multiplication rhytm of the species was showing some similarity to those observed 
in he open water (9), while in the other sampling sites it was different from these. 

Its multiplication maximum - that took place in September, at 13 °C water tempera­
ture - it was most express in open water. 

It was supposedly a result of the mass production at site 9 that, later on, it 
appeared as a dominant species in every sampling place in the midst of plants (except 
for site 5). 

Its mass occurrence in Autumn in the Fuzes-er and its rapid early-spring multipli­
cation observed in the borrowing pits at S6st6 (in April, at 14 °C water temperature) 
(BANCSI 1970), then its disappearance, as well as its presence observed in the Paptava 
at deep summer sampling sites are showing a good accord with the statement of 
PEJLER (1961) and VARGA-DuDICH (1939) that in the summer month it occurs in the 
deeper layers of the water. From this the conclusion can be drawn that Anuraeopsis 
fissa is not expressly a summer "warm-stenothermic" species but a planktonic orga­
nism preferring the colder waters of about 13 °C temperature, found in the spring and 
autumn months. 

Ascomorpha saltans Bartsch 

A species widely distributed in the plankton of smaller or larger waters, found 
occasionally in algal coatings (VOIGT 1956). It is rare in faunas, known only 
from a few places (VARGA 1941). It was found in the stagnant water of the Bodrog, 
on June 30 - July 1, 1968 in a low individual number but only July 6-7 1968 in large 
numbers, in a water of nearly 25 °C temperature. Taking this into consideration, 
we have to designate the temperature limits of the presence of the species in 2.3 to 
25 °C, instead of the 2.3 to 19.4 °C, measured by FINDENEGG (1953). 

In the Fuzes-er, on May 10, 1969, a considerable number of them were found at 
sampling sites 5 and 8. The later disappearance of the species is probably caused by 
the expansion of the reed-grass vegetation submerged. 

Aspanchna priodonta GOSSE 

It is a frequent member of the plankton of smaller or larger standing waters 
(VOIGT 1956), being present in large numbers from time to time. In our waters -
in dead-arms, fish-ponds, saline waters (DADAY 1891,1892, 1894, 1896, KERTESZ 1894,. 
MEGYERI 1960, 1961, VARGA 1932, 1945) - it is generally present. It is a eurythermous 
(VARGA 1938; FINDENEGG 1953), eurytopic species (AURICH 1933), present in the 
course of the whole year. In the course of our samplings, it proved to be one of the 
dominant plankton-organisms of the Paptava and Fuzes-er. 

On June 30 and July 1, 1968, in the stagnant water - supposedly owing to the 
unfavourable weather conditions - it was only present in a quite low individual 
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number. On July 6-7, however, we have already collected it in a more than twenty­
fold amount, as compared to the previous occasion. The extremely intensive repro­
ductivity of Asplanchna priodonta is proved by the quick change in its endividual 
number. 

It was found in the course of our samplings in 1969 almost on every occasion, 
primarily in the plankton, but - taking into consideration its size and predacity, 
too - mainly in the spring months, it is a considerable member of the metaphyton, 
as well. Its presence in the early-spring plant-covered places does not preclude our 
establishment, achieved by reason of our observations in the standing water, as the 
macrovegetation is in that time (April, May) still very undeveloped. 

Two maxima of its reproductive cycle were observed; the one of these in May 
(at 18.4 °C water-temperature in the standing water, resp. 19°C in the Filzes-er); 
and another in July (at 20°C, resp. 20.2 °C water temperature). The temperature va­
lues measured by us agree well enough with the data of B. Pejler (1961) who had ob­
served the reproductive maxima of the species in month VI at 15°C, and in month 
VIII at 20 °C water temperature. It is obvious that a mass production of the species is 
primarily depending not on the season but on water temperature. 

Brachionu s angular is GOSSE 

It is a frequent species in our shallow waters, often being present in large numbers 
(VARGA-DuDICH 1939). It is primarily a dweller of free banks (DADAY 1891) but 
is also to be found in midst of water-plants (DADAY 1891), in the plankton of standing 
waters (MEGYERI 1965), and in river-waters (GAL 1963). 

In 1968, there were found only a few individuals. In 1969, on the other hand, 
a large enough number of theirs could be collected in the Paptava during the whole 
year, in the Filzes-er in the spring months. 

In the stagnant water of the Bodrog, two reproductive maxima were observed: 
one of them in Spring and the other in Autumn what agrees with M. Voigt's statement 
(1956) well. On the intensity of species propagation the presence of some algal species 
(Chlorella, Chlamidomonas) has a positive, while that of others (Synura) a negativ 
influence (POURIOT 1965). Its disappearance from the Filzes-er, as well as the summer 
fall in the individual number in the mortlake and the regression of the maximum of 
autumn multiplication may have been, in our case, a result of the major multiplica­
tion of Synura uvella. 

Brachionus ca lyc iflorus PALLAS 

In the waters of our country it is a frequent enough species, often being present 
in large numbers (VARGA-DuDICH 1939). It occurs in dead-arms (MEGYERI 1961), 
in the reed- and reed-grass-covered bank-zone of the saline waters (DADAY 1894) and 

small waters alike (DADAY 1892). 
It can generally be found in the months May-June and September in large 

individual numbers (VOIGT 1956). In the standing water of the Bodrog it could only 
be found in April, but in a very small individual number. 

Brachionus calyciflorus var . dorcas (GOSSE) 

Not too frequent in our fauna, it can be found sporadically in smaller standing 
waters (DADAY 1885, 1892), and dead-arms (MEGYERI 1961). 

It was collected from sampling sites 4, 6, 7, and 9/2, in the spring months. In open 
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water it was present in considerably larger individual numbers than in the places 
covered with macrovegetation, from what the planktonic course in life of the species 
can be concluded. 

Brachiol1usfalcatus ZACHARIAS 

This species is r.ather rare in our fauna, and was only collected on a single occa­
sion, on August 19, 1969, from the open-water (9) sampling places of the Fiizes-er. 
The open water is specified as the biotope of the species by the literary data in this 
country, as well (MEGYERI 1961, 1965). Taking into consideration the masterly con­
struction of its carapace - that is a fine example of the accomodation to the plankto­
nic way of life - this seems to us understandable enough, as the free motion of the 
spec;ies in the midst of the vegetation would be made almost impossible by the strongly 
elongated and curved spikes. 

Brachionus quadridentatus HERMANN] 

It is a species living in small waters, in the plant-covered in shore region of lakes 
(VOIGTN 1956). 

In our fauna it is frequent. It was found among the vegetation of major standing 
waters (VARGA 1945), in saline waters (DADAY 1894), and in morassic waters (MEGYERI 
1965) alike. It is considered by MEGYERI (1969) as a characteristic marshland species. 

According to VOIGT (1956), it has three multiplication maxima (spring, summer, 
autumnal ones). From these, in 1969, only the summer "running up" (till July 21st) 
was observed in the ox-bow lake. In the spring months, not even a single individual 
of the species was found. In the sampling of June 23, however, there were found a 
great many individuals with 2 to 4 eggs. 

The extremely rapid reproductive faculty of the species, and the existence of its 
summer multiplication maximum were supported by our investigations in 1963, as 
well: while namely on June 30 and July 1, 1968, only a few individuals of it could be 
found in various points of the section, a week later - on July 6-7 - during the day 
230 individuals were collected, primarily from sites Bjl, Bj2, and Cj2. The influence 
of weather on the formation of the Rotatoria fauna is unequivocally proved by the 
difference between the data of the two sampling points of time, as well. In the open­
water and plant-covered surfaces of the Fiizes-er, it was only found in the summer 
months, in a comparatively small individual number. 

It is shown by our investigations, that the presence of the forms of Brachionus 
quadridentatus can be used for denoting the total salinity of waters: In the waters of 
high total salinity e.g., in the natron lake S6st6 at Nyiregyhaza (BANCSI 1970), and 
in other saline waters of the Great Hungarian Plain, the varieties of the species with 
short dorsal spines - var. latissimus, and var. rhananus - as well as the variety 
cluniorbicularis without dorsal spines occur, in the waters of lower total salinity, on 
the other hand (for instance in the marshy waters - Lake Balata: 75 mg(1-), the 
form with long dorsal spines is dominant. 

Cephalodella exigua (GOSSE) 

It is a rare species in the Hungarian fauna, demonstrated so far only from Lake 
Balaton and its environment (VARGA 1941, 1945, 1957). 

In the course of our samplings, it could only be found at sampling site 1, on a 
single occasion, in small individual numbers. 
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Cephalodella serrata WULFERT 

It was collected at sampling sites 1 and 2, on March 4, 1970. It seems to be a 
ubiquitous species in the Carpathian Mountains and in Northern Europe (BARZINS 
1967), as a dweller of the shallow, cold waters. 

Cephalodella rotunda WULFERT 

It was found in the Fiizes-er, in the winter samples taken from sampling sites 
5 and 6 (March 4, 1970), in rather small numbers. 

This species may supposedly be found in the cold waters richer in decomposing 
organic matters. 

Colurella adriatica (EHRB.) (Picture 10) 

It is frequent enough in the fauna of our country but in large individual numbers 
it is only present rarely (V ARGA-DuDICH 1939). It was demonstrated from plankton 
(VARGA 1931), the surface of mud (ENTU-KoTTASZ-SEBESTYEN 1937), among 
water-plants (VARGA 1939), from Cladophora network (VARGA 1941), in the midst 
of Ceratophyllum and Hydrocharis (VARGA 1945), from marshy waters (MEGYERI 
1965, 1969), and from among the psammon of Lake Balaton (VARGA 1957) alike. 
On the basis of the data of its occurrence, the species may be classed among the 
eurytopic organisms. 

It was found in the Fiizes-er, at any sampling site designated among plants. 
In the summer months, its individual density was higher than in the autumnal-. 
winter and spring months. This is supposedly referring to that for a considerable 
multiplication a comparatively higher water temperature is also demanded by the 
species, apart from the presence of the vegetation. 

Our establishment of the eurytopic character of the species is supported by its 
occurrence in all the plant associations. In the Bodrog stagnant-water, it was present 
in the riverside zone grown by plants richly. 

In the borrowing pits it was not found, what may be explained univocally by a 
complete lack in a higher vegetation. 

The presence of macrovegetation or an algal network, or possibly of both, may 
be regarded - taking into consideration the literary data, as well - as one of the 
important conditions of the occurrence of Colurella adriatica. 

Colurella obtusa (GOSSE) 

This species, occurring in the detritus, algal network, psammon, and among 
water-plants alike, bas so far been known only from Lake Balaton and its environment 
(VARGA 1938, 1939, 1941, 1945, 1957). 

In the Fiizes-er, it was found in the samples from September 25, at sampling site 
2. The species is of southern distribution. Its presence in NE-Hungary seems therefore 
to be an interesting datum. 

Colurella uncinata (0. F. MULLER) 

It lives in waters rich in organic detritus, in the riverside zone of the waters 
covered richly by plants. In our waters itis a very common species (DADAY 1893, 1895, 
1892, 1896, 1897, KERTESZ 1894, MEGYERI 1961, VARGA 1932, 1938, 1939, 1945, 1957, 
ENTZ-KoTTASZ-SEBESTYEN 1937), casually occurring in large numbers (VARGA 1931, 
V ARGA-DuDICH 1939). 
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In the Fiizes-er, it was found at any sampling site. Its multiplication maximum 
was observed at site 8 in July, and at the other sampling sites in August. The two 
maxima demonstrated at site 7 are striking. 

The species is almost quite indifferent to the qualitative composition of vegeta­
tion. This is proved by that it occurred at any sites - except for that No.6 - in a 
similar individual density. 

On June 30 and ·July 1, 1968, it was found in the Paptava but in a small number. 
On July 6-7, on the other hand, more than four-fold of the individual number found 
on the previous occasion were collected. It was primarily found in the fringe at the 
bank, more rarely at sampling point Cj3, in the open water. In 1969, it was collected 
but on July 21, at sites A/ I and Cj3. 

In spite of that the species was found at site Cj3 even on more occasions, its 
presence in the plankton cannot be regarded as characteristic. In our case, its presence 
at site Cj3 may be explained by the comparatively higher amount of the organic 
tripton there. 

Cono chilus unicornis ROUSSELET 

It is a wide-spead species, being to be found in the plankton of smaller and larger 
waters, generally in the course of the whole year (VOIGT 1956). In the waters of this 
country it is not frequent. 

In the plankton of the Fiizes-er it was only found in the months May and June, 
in a considerably smaller individual number, as compared to the individual density 
observed at the other sampling sites. In the spring period (April, May) it lived rather 
one by one, while in the summer months in colonies of 15 to 20. 

At sites among plants, the maximum of the individual density was observed at 
dates differring from one another: thus, at sites 4, 5, and 6 in May, at sites 1, 2, and 
8 in June, and at site 3 in July. The multiplication maxima observed in the months 
May and July correspond to the phenological rhythm of the species (BANCSI 1970), 
and the smaller maxima in June may have been given from the temporal postponement 
of the distribution of the species. 

In the stagnant water, it was found both in plankton and metaphyton from 
Spring to Autumn. Here two mUltiplication maxima were observed. 

Dicranophorus epicharis HARRING-MYERS 

It is a new species in our fauna. It is a species wide-spread in the whole world, 
with sporadic presence (BERZINS 1967). 

In the Fiizes-er, it was collected in a quite small number, in April and August. 
The animal carries on a predatory way of life so much so that for instance 

Trichocerca, Bdello idea , and Cephalodella mastaxes were found in the content of 
intestines. The animal can be recognized well, even if the determination was carried 
out from a sample fixed. 

Dipleuchis daranuoatpll (GOSSE) 

It is a wide-spread species of sporadic presence, living in muddy pools and bog­
waters (VOIGT 1956). 

In this country, it was primarily found in bog-waters - in the bogs at Zsomb6 
(MEGYERI 1969) and Batorliget (VARGA 1953) - and in the waters of the Hansag 
(VARGA 1935). In the Fiizes-er, it was found in small individual number at some 
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sampling sites ofa character differring from one another, namely at site 2 on July 21, 
at site 3 on August 19. 

Epiphanes clavulata (EHRB.) (Picture 1) 

Our experiences concerning the species agree with the literary data (VOIGT 1956) 
completely, both in respect of organizational peculiarities and of the data of occur­
rence. 

In the Fiizes-er, they were collected in small individual number, in months 
August and September. 

From among the borrowing pits along the dam, at sampling site Rj3 it was 
already found in July. Its individual density was considerably higher as compared 
to that observed in the Fiizes-er. 

Epiphanes senta (0. F. MULLER) 

It is regarded as a wide-spread species (VOIGT 1956), but in the fauna of our 
country it is rare (VARGA-DuDICH, 1939). The origin of the latter statement may have 
been that it can only be found in large numbers in the spring months and, therefore, 
it was collected but.rarely (VARGA-DuDICH, 1939). This opinion is confirmed by 
Gy. Devai's data (1970), as well. 

In the spring months, on April 26 and May 10, it occurred both in the Paptava 
and the Fuzes-er. 

Euchlanis dilatata (EHRB.) 

It occurs in large numbers among water-plants (VARGA 1939, 1945), in algal 
covers and often in planktons (DADAY 1897, VARGA 1932), as well (VOIGT 1956). 
It is common in the smaller and larger standing waters, dead-arms, bog-waters 
in this country (DADAY 1883, 1885, KERTESZ, 1894, ABRAHAM-BENDE-HoRVATH­
MEGYERI 1952, 1954, ABRAHAM-BICZOK-MEGYERI 1961, 1965, 1969). 

Its appearance in large numbers may be expected, according to B. Carlin's data 
(1943), from July to November, at 15 °to 20 °C water-temperature. 

In 1969, its presence in the Paptava was rather unsysttmatical. In the months 
May, August, and September it was mainly collected in the parts near the riversides. 

In the Fiizes-er it was found at any sampling sites - designated among the 
plants. In spite of its systematical occurrence here, there has not beett observed any 
multiplication maximum. 

On two occasions, at sampling place 1, the form-variety var. lucksisna Hauer 
1930'was also found. 

Euchlanis lyra HUDSON 

This species, occurring but very seldom in our fauna, lives among water-papers 
(VARGA 1939). It was only collected at sampling site 8, on several occasions but in very 
small individual number. 

. Filina /ongiseta (EHRB.) 

It is a euplanktical (VARGA 1932), cosmopolite species (VARGA 1931, VARGA­
DUDICH 1939), to be found in smaller standing waters (MEGYERI 1965), dead-arms 
(MEGYERI 1961), saline waters (DADAY 1894), river-waters (GAL 1963), and rain-water 
pools (Spandl 1926) alike. 
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According to O. SEBESTYEN (1953), it generally occurs in larger individualnum­

bers in eutrophic waters. 
The temperature data of the habitat of the species are highly manifold: the tem­

perature limits of its occurrence were located by I. FINDENEGG (1953) between 2.7 and 
21.7 DC. L. VARGA (1928) regards it as a summer form, and G. ENTZ-O. KOTTAsz­

SEBESTYEN (1937) as cold stenothermous. In the course of our sum mer collections 
in 1968, they were Qnly found in a small individual number. 

In April, May, and June of 1969, they were found in large numbers in the mort­
lake. On the other occasions , however, it was only collected in small numbers. 

In the Fi.izes-er, in the spring months - April a nd May - it was found in a 
considerable number at any sampling sites. After the expansion of the macrovegeta­
tion, anyway, the presence of the species was limited but 10 the open-water, where 

in month August even another multiplication maximum was developing. 

On the basis of its conditions of occurrence in the waters of the flood-plain, it is 
to be regarded as a spring-autumnal form of Filinia longiseta. 

Filinia passa (0. F. MULLER) 

syn. Filinia myswcina (EHRB.) 

It was found in the plankton of lakes and in small mud-pools (VOIGT 1956). 
In our fauna it is frequent enough. It was found by S. BARTSCH (J 877) in the vici­

nity of Baja, and mentioned by K. KERTESZ (1894) in the fauna of the environment 

of Budapest, by L. VARGA (1928, 1930) in the borrowing pits along the Tisza at Szeged 
and (1934) in Lake Ferta. 

In 1969, as a member of the spring and early-summer fauna, it was found by us 
in the mortlake in considerable numbers. From the samples of July and August it did 
not come to light but at the s~ mpling on September 25 we again found it in the 

plankton. This species, too, will probably prove to be a spring-autumnal form. 

Keratella cochlearis (GOSSE) 

It is a euplanktonical, cosmopolite, eurytopic species, rich in forms and to be 
generally found in the smaller and larger standing waters in our country. 

From among its forms, in the course of our collections, there were found its forms 
named var. macracantha, f. typica, f. micracantha, var. tecta , f. connectens, var. 

anguli/era, f. pustulata, and f. hispida, found even together in the period of the multi­
plication maxima. 

In the Bodrog-standing-water and the Fi..izes-er, it was generally found in large 
numbers, and casually even in masses. From the borrowing pits it was only found in 
No. Rj l, in a very small individual number. . 

In the course of samplings in 1969, in the Paptava and the Fi..izes-er, two multi­

plication maxima of the species were observed. These a nyway developed in the two 
places in a different way from one another. The first "running up" - represented by 

a different individual density in the two water-areas - was observed in May, the 

second maximum in the dead-arm in September and in the Fi..izes-er in July and 
August. In the Fi..izes-er, there was produced by the summer multiplication maximum 

more than three times as high an individual density as in the Paptava. It is absolutely 
worth mentioning that the maximum was most express in the places where in Summer 

a rich macrovegetation grew. 
The Fi.izes-er is less exposed to the rinsing effect of floods and, therefore, a con­

siderable part of the detritus disturbed there is left over after the marching down of 
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flood-waves, offering a favourable feeding possibility to the detritophagous species. 

In the mortlake, the situation is similar with the difference that the flood washes away 

a large part of the organic detritus. Accordingly, it becomes understandable that in 

May Keratella cochlearis is present in the Fiizes- er in larger individual numbers than 
in the Paptava, because the former one is providing, besides the planktonical way of 

life, for the more favourable food conditions. 
In bringing about the open-water maximum in the late Summer, early Autumn, 

a considerable part is also played by the large mass of organic tripton washed in from 
the riverside zone. 

Keratella cochlearis is, therefore, a plankton-organism, the appearance of which 
in large numbers is very favourably influenced by the quantity of the organic detritus. 

Keratella quadrata (0 . F. MULLER) 

It is a cosmopolite, euplanktonical species. They are to be found in the plankton 
of smaller or larger standing and fresh waters (VOIGT 1956), casually among water­

vegetation (VARGA 1941). In larger waters it may be present in large numbers, 
as well (V ARGA-DuDICH 1939). In our country, together with its form-varieties, it can 

mostly be collected during the whole year. It is a species of wide ecological valence: 

it was equally found in saline waters (DADAY 1894), bog-waters (MEGYERI 1965, 
1969), dead-arms (MEGYERI 1961), small waters in the mountains (ABRAHAM­
BICZOK-MEGYERI 1960) and the river water (GAL 1963). 

In 1969, it was found in the Fi.izes-er in the course of the entire year, and in the 
stagnant water (except for one occasion August 19) on every occasion. In the borrow- . 

ing pit, the presence of the species was only casual. In the Paptava three were observed 

three, in the Fuzes-er two multiplication maxima. 
It is interesting that the periods of the multiplication maxima are given by the 

different authors at different dates. The presence in large numbers was given by 

B. CARLIN (1943) to take place from June to August, and he demonstrated more ma­
xima, as well. On the other hand, B. PEJLER (1961) was mentioning there dates, falling 

to January, June, and November. 
In the formation of the multiplication maxima of Keratella quadrata the tempera­

ture of water has - in addition to other factors - probably a considerable part. 

Comparing B. Pejler's data (1961) with those observed by us , a good conformity may 
be demonstrated. At the date of the maxima described by B. PEJLER (1961), the tem­
perature values were 6 oC, 20 oC, 6 oC, and the values measured by us were formed 

in the order of succession: 7.5 oC, 20 oC, 5 °C. It is shown by the data that the mul­

tiplication maximum of the species - if other factors are also suitable - may take 

place independently of the season, in case of a suitable formation of the temperature 

conditions. 
From among the varieties of Keratella quadrata, var. testugo was present in the 

standing water, in the Fiizes-er, and in the borrowing pits alike, var. cruvicornis, on 
the other hand, lived only in the Fiizes-er and the borrowing pits. In the Fuzes-er, 

the multiplication of var. testudo in large numbers was observed in November in the 
open water and the maximum individual density of var. curvicornis in March, at the 

sampling sites (1, 2, 3, 4) among the plants. 
In the borrowing pits, the appearance of the species and its varieties was casual 

and unsystematical what may be connected with the estatic character of waters. 
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Pictures: 1 Epiphanes clavulata 2 Testudinella mucronata 3 Lecane ungulata 4 Lecane ludwigi 5 My­
tilina mucronata 6 Lecane hamata 7 Lecane lunaris 8 Testudinella parva var. bidentata 9 Mytilina ma­

millata n.sp. 10 Colurella adriatica 11 Notholca squamula 12 Lecane closterocerca. 
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Lecane bulla (GOSSE) 

It is frequently present in the plant-covered water-side zone of smaller or larger 
standing waters - namely dead-arms (MEGYERI 1961), saline waters (MEGYERI 1963), 
bog-waters (MEGYERI 1962, 1965) - and from time to time in their plankton, too, 
from Spring till Autumn (VARGA 1938, VARGA-DUDICH 1939, VOIGT 1956). It achi­
eves its maximum individual number in Summer (VARGA 1939), but its occurrence 
in mass is rare. On June 30 and July 1, 1968, it was collected, in a comparatively 
small number at every sampling point of the profile (!). 

At next sampling, on July 6-7, 1968, it was already found primarily in the 
waterside zone: A/ I, B/l, B/2. The characteristic daily rhythm (!) of the motion of 
species was observed in the waterside zone of the standing water. At sampling sites 
A/ I and B/ I, the fluctuation of individual numbers had the same tendency, while at 
point B/2 the tendency was contrary to the former ones (Fig. 1). 

In the course of the samplings in 1969, it was found from June till September, 
primarily in the waterside regions, more rarely in the open water (C/I, C/2, C/3). 

In the Fuzes-er, it was found at any sampling sites among plants. There were 
generally observed two maxima of its individual density in the summer months. 
The tendency of the multiplication of species has shown a considerable temporary 
displacement in the plant-associations of similar character, as well. The interpretation 
of this phenomenon can only be solved by further investigations. 

Lecane closterocera (Picture 12) 

It is a dweller of waters covered by water-plants richly. Being a eurytopic organ­
ism, it may be found in most various habitats. It was obtained from dead-arms 
(MEGYERI 1961), bog-waters (MEGYERI 1962, 1965, 1969), saline waters (MEGYERI 
1963), from small waters in the mountains (ABRAHA.M-BICZOK-MEGYERI 1960), 
and from psammon alike (VARGA 1938, 1957). 

It was collected at all the sampling sites of the Fuzes-er. The species was present 
at the morassic SE corners (sampling sites 5, 6, 8) in larger numbers than at the other 
places. 

At the other water-surfaces of the flood-plain, it was not found at any samplings. 

Lecane cUl'-vicornis (MURRAY) 

It is a wide-spread, sometimes frequent bog-water species VOIGT 1956). It is rare 
in the fauna of this country, collected so far but from three places - the small waters 
of the Bukk-mountains (ABRAHA.M-BICZOK-MEGYERI 1960), a dead-arm of the 
Tisza: Dead-Tisza at Tiszazug (MEGYERI 1961), and the sphagnum-bogs at Nagybar­
kany (MEGYERI 1962). 

In the course of our investigations, it was found on a single occasion in the water­
side zone of the mortlake. 

Lecane hamata (STOKES) (Picture 6) 

It is a species living primarily among water-plants but appearing sporadically 
in the plankton, as well (VOIGT 1956). 

In our fauna it is not too frequent. It was collected from the dead-arms (MEGYERI 
1961), the bog-waters (MEGYERI 1962, 1965, 1969), and Lake Balaton (VARGA 1939, 
1945, 1957). 
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It was found in the riverside region of the Bodrog-stagnant water, in a small 
individual number, in 1968 and 1969. In the Fiizes-er it generally occurs. In larger 
numbers it was collected in the summer months (20 ind. /5 1- 280 ind./ 5 I), but a few 
individuals, at sampling site 8, were even found in a sample obtained from below ice. 
This occurrence is a very interesting datum because it is mentioned by several authors 
(e.g. , WULFERT cit. VOIGT 1956) as living in thermal waters. 

It will probably.prove to be an extremely eurythennous species. 

Lecane ludwigi ROCRSTEIN (Picture 4) 

It lives in the waterside zone of smaller and larger standing waters, among water­
plants (VOIGT 1956). In our fauna it is not frequent - it was found in the bog-shrub­
bery of the Small-Balaton (VARGA 1945) and Lake Balata (MEGYERI 1965). 

In the Fuzes-er, except for sampling site 1, it was found everywhere (in months 
July, August, and September). It is not present in large numbers but, with its charac­
teristic shape, it is a remarkable member of the metaphyton. 

Lecane luna (0. F. MULLER) 

It is to be found in the plant-grown watersize zone of lakes, smaller standing 
waters, casually in their plankton, as well (VOIGT 1956). In the summer months, it 
often appears in large numbers (VARGA-DuDicR 1939). On June 30 - July 1, 1968, 
there were collected but a few individuals of it. On July 6-7, their number increased 
to more than twentyfold what was doubtless connected with the environmental 
factors becoming more favourable. It was found in larger numbers in the plant­
covered striple of the waterside, although it occurred casually among the plankton, 
as well. 

The daily rhythm may be observed at this species, too, but not so unequivocally 
as in case of the former two (L. bulla, L. galesta). 

In the Paptava, in 1969 it was present from June to September. Its multiplication 
maximum was observed here in July. In the Fiizes-er, in the summer months, it was 
found at any sampling sites. Although its individual density was not uniform, there 
could be observed no connection between the quantitative distribution of the species 
and the quality of vegetation. Its multiplication maximum fell here to July and 
August. 

The species may be considered, on the basis of our investigations, as a summer 
element occurring primarily among plants. 

Lecane lunaris (EHRB.) 

It is a frequent species, living primarily among water-plants but occurring casu­
ally in the plankton, as well (VARGA 1931, VOIGT 1956). 

In the fauna of our country it is very common. But it does not occur generally 
in large numbers . (VARGA 1928, 1930). 

In 1968, it was found at any collections, mainly in the waterside zone, and a few 
individuals were also demonstrated from the open water. 

In 1969, it was present in the mortlake from June to September but not in large 
individual numbers. Its multiplication maximum was observed in July. 

It was demonstrated from any sampling sites, designated among plants. Its indi­
vidual density - similarly to that observed in the Paptava - was in July the highest. 



Lecane stenroosi (MEISSNER) 

It is a wide-spread species of sporadic appearance (VOIGT 1956). In Hungary, 
it was found in Lake Balaton (VARGA 1939) and in some dead-arms of the Tisza 
(MEGYERI 1961). 

In the summer months, it occurred in the mortlake and, except for sampling sites 
6, 7, in the Fiizes-er, as well. We found it, in comparatively larger individual numbers, 
in June and July. 

Lecane ungulata (GOSSE) (Picture 3) 

In spite of being a wide-spread species (VOIGT 1956), in the waters of our country 
it is rather rare. It does not occur generally in large numbers. 

In the late-summer, early-autumnal months, it was found in the Fiizes-er, at any 
sampling sites, as a rule, in a small individual number (1 to 30 piece/51). 

Lecane quadridentata (EHRB.) 

It is a wide-spread species but often with a local appearance. It is thermo­
philous, preferring the warmer waters (VOiGT 1956). In our waters it is rare, being 
collected even in its habitats but in small individual numbers (VARGA-DuDICH 1939). 

In the course of our samplings in 1968 it was found on both occasions. In windy 
weather, under unfavourable conditions, there could be collected not more than eight 
individuals, while on the next occasion - in a good weather - approximately 500 
individuals were found. 

In 1969, from June to September, they were collected mainly from the waterside 
zone of the mortlake and casually from the plankton, as well. 

In the Fiizes-er, in the summer months, it generally occurred. Between the indi­
vidual density of the species and the quality of macrovegetation no essential connec­
tion could be demonstrated. In larger individual numbers it was present in the summer 
months. 
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Fig. 1. Migration of Lecana bulla in the parts of the day, in the dead-arm of the Bodrog. 



Lepadella acuminata (EHRB.) 

It is to be found in sources, brooks, peat-boas, in the plant-grown waterside zone 
-of standing waters (VOIGT 1956). 

In our fauna it is no frequent element. It can be found within comparatively wide 
temperature limits, as well. Thus, it was collected by J. DADAY (1891) in the 32 °C 
water of the bath Piisp6kfUrd6, by J. MEGYERI (1962) in bog-water at a site of 12.5 °C 
water-temperature.lt is held by L. VARGA (1939) to be a eurytopic species! 

We have only collected it in the Fiizes-er. It was found but in a small individual 
number but was a constant enough member of the plant-grown waterside zone. 

A few individuals were found in the winter samples, as well. These had lived here 
at about 3 °C water-temperature. 

Lepadella patella (0. F. MULLER) 

It is a eurytopic organism, living in the vegetation of some small and large standing 
waters (VOIGT 1956).ltis still mentioned by L. VARGAE. DUDICH(1939) as a rare species 
in the fauna of this country. Of late years, however, it was found in so many places -
in small waters of the mountains (ABRAHAM-BICZOK-MEGYERI 1960), dead-arms 
(MEGYERI 1961), bog-waters (MEGYERI 1965, 1969), Lake Balaton (VARGA 1945, 1957) 
- that it is rather to be considered as a frequent species. On June 30 - July 1, 1968, 
we collected from any sites of the sampling section of the mortlake. On July 6-7, -
when the weather conditions became normal- not a single individual of it was found 
any more. The unfavourable weather conditions observed on June 30 - July 1 and 
before that date, too, may have conduced to the transitory disappearance of the 
species; on August 31, 1968, it was namely again found in a considerable number. 

In the Fiizes-er, it was present at any sampling sites but, apart from a few excep­
tions, not in large individual numbers. By reason of our data, the multiplication 
maximum of the species took place in June and July. 

In the mortiake, on July 21, 1969, a species variety of it, Lepadella patella var. 
similis was found, in an almost identical quantity with the basic species. Var. simi/is is 
in our fauna rather rare (VARGA 1949, MEGYERI 1963). 

Lepadella ovalis (0. F. MULLER) 

It lives mainly in the vegetable detrius, rarer in the plankton (VARGA 1931, 
VOIGT 1956). 

In our country it occurs systematically in very common smaller and larger 
standing waters (DADAY 1891, ABRAHAM-BICZOK-MEGYERI 1960, MEGYERI 1961, 
1962). It achieves the peak concentration on of its amount in Summer (V ARGA­
DUDICH 1939). 

In the course of our samplings, on August 19 and September 25, 1969, it was 
found in the mortlake, on both occasions in the zone of the waterside fringe. 

In the Fiizes-er, except for sampling site 3, it occurred in any plant-covered 
places. 

Its multiplication on maximum was not express, but in the summer months it 
was found in larger numbers than in winter. 

Lindia torulosa DUJARDIN 

It is a wide-spread species, to be found in the water-vegetation and at the surface 
of bottom-mud (VOIGT 1956). In our country it is rare. In the fauna, in the vicinity of 
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Fig. 2. Quantitative distribution of Lecane luna in the riverside zone the dead-arm of the 
Bodrog . . 

Budapest, it is made known by K. KERTESZ (1894), using the data of S. TOTH (1861) 
and T. MARGO (1879), as well. 

In August and September, it was found at sampling sites 3, 4, 5, and 8. The late­
summer - early-autumnal occurrence of the species may have been influenced favour­
ably by the considerable accumulation of the organic tripton. 

Mytilina mucronata (0. F. MULLER) (Picture 5) 

It can be found among the detritus of water-plants (VOIGT 1956), in the bottom 
deposit (FEJLER 1962). 

In our country it is a species of frequent appearance (DADAY 1891, MEGYERI 1960, 
1963, VARGA 1939, 1945) but without occurring in large numbers (Varg~ -DUDICH 
1939). By reason of the occurrence data, it may be regarded as a column species of 
wide ecological valence. 

In the mortlake, it was collected on June 23, 1969, at sampling site B/2. In the 
Fiizes-er, it was found at sampling sites 6, 7, and 8, on any occasion in a small indi­
vidiual number. 

Mytilina mamillata n.sp. (Picture 9) 

In the course of our samplings, this animal of strange shape that cannot be 
identified with any of the Mytilina species described so far, was found at the sites of 
the Fiizes-er, grown by water-vegetation richly (sampling sites 5 7, and 8). It is most 
similar to M. acanthophora, described by J. HAUER from the Island of Java in 1931 but 
it is also showing some differences from that in respect of several considerable char­
acteristics. 
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The surface of the carapace is made uneven by small protrusions (Fig. 3). In the 
anterior edge, shifted towards the ventral side, an eminence ending in a small protru­
sion is to be found. The side-feelers in the lower one-third of the carapace do not sit 
on an eminence. The leg is not covered by a semicircular lobe! The fingers are pointed. 
The eyespot is hardly perceptible. The length of the carapace is 164 ~, its breadth is 
120 ~, the length of the toe is 88 ~. 

" 
" \ , 
\ \ 

\ \ 

\ \ , , 
\ 

\ 

Fig. 3. Mytilina mamillata n.sp. 

Notholca squamula (0. F. MULLER) (Picture 11) 

It is a cold, stenothermous species (VARGA 1932), frequent in the plankton oflakes 
(VOIGT 1956). According to B. CARLIN (1943), its multiplication maximum falls to the 
early spring months. In the fauna of this country it probably occurs much more fre­
quently than shown by the literary data. It was so far described but from a few sites­
from the Balaton (VARGA 1932,1939,1941,1957), from the small waters of the Biikk­
Mountain (MEGYERI 1960), and from the Fiitj-er (DEVAI 1970). 

In the mortlake and the Fiizes-er, too, it was only found on April 26, 1969, at 
8° C water-temperature. Its individual density at the single sampling sites was consid­
erably different from one another. 

It is shown by our data that Notho1ca squamula, apart from the cold waters, 
occurs in the places rich in decomposing organic matters, in larger individual numbers. 
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Pedalia mira (HuDsoN) 

It is a species being present in the plankton of the smaIIer and larger standing 
waters (VOIGT 1956). 

It is a very frequent member of our fauna from June to October (VARGA 1931). 
It is considered by J. MEGYERI (1939) as the character-species of saline waters, although 
it was found, on more occasions in the dead-arms of the Tisza (MEGYERI 1961) and 
the bog-water (MEGYERI 1965), as well. 

We found it in the course of the samplings in 1969, in the qualitative sample 
scooped out of the mortlake - what means the filtrate of about 50 I water - on July 
21, as a single individual with eggs. On September 25, it was already found in the 
quantitative samples, as well, from the sampling points designated at the border of 
the open water and hair-weed. (BjI, Bj2, Bj3). 

In the Fiizes-er, an individual was only found at site 3 (along the canal joining 
the dead-arm with the Fuzes-er). 

Platyias quadricornis (EHRB.) 

It is to be found in smaller standing waters, richly covered with plants (VOIGT 
1956), in periodical pools of flood-plains (SPANDL 1926). 

In our fauna, it is very frequent in dead-arms (MEGYERI 1961), b~g-waters 
(MEGYERI 1965, 1969) - a typical summer species (VARGA 1939). 

It occurred in any water-area investigated in the flood-plain, from June to Sep­
tember. But in large numbers it was found on no occasion. 

Platyias patulus (0. F. MULLER) 

It is wide-spread but often with a sporadic appearance (VOIGT 1956). It lives in 
smaller or larger standing waters, rain-water pools (SPANDL 1926), as a rule, among 
water-plants. In our waters it is a frequent species (KERTESZ 1894 MARG6 1879, 
DADAY 1892, 1883, 1885, VARGA 1953, MEGYERI 1961, 1965, 1969). 

In the course of our samplings, it was found in the Paptava and the Fuzes-er, 
from June to September. Its multiplication maximum was observed in July and 
August, with 300 to 500 piecej5 1 individual density. 

It generally occurs together with Patyias quadricornis what is to be explained 
probably with the similar ecological demands of both species. 

Polyarthra platyptera (EHRB.) 

It is a polycyclic (DEIFFENBACH-SACHE 1911), eurytopic species (AURICH 1933), 
to be found in smaller or larger standing waters (DADAY 1885, 1896). The temperatu­
re-limits of its occurrence are given by 1. FINDEREGG (1953) between 1.2 °C and 2°C. 

It was found on a single occasion, on July 21, 1969, at sampling site 1 in the 
Fuzes-er, in a water of 20 °C temperature. 

Polyarthra remata SKORIKOV 

It is wide-spread in small waters and lakes (VOIGT 1956). According to B. CARLIN 
(1943), its multiplication in large numbers is to be expected between 5 °C and 20 °C. 

In the mortlake and the Fuzes-er, it was collected in larger individual numbers 
in Spring and Autumn, although a few individuals were present in the summer 
months, as well. 
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Popmholyx complanata (GOSSE) 

It is a rare species (VARGA 1932) in the plankton of smaller and larger standing 
waters (WOYSAROVICH 1938) but appearing casually in large numbers, as well (VOIGT 
1956). 

It was found on a single occasion, in a small number, at sampling site 1. 

Scaridium longisudum (0. F. MULLER) 

It can be collected from among plants, out of smaller or larger standing water, 
from May to October (VOIGT 1956). According to B. PEJLER (1962), it can be found 
in the bottom deposit, as well. 

In our fauna it is not frequent. • 
In 1969, it was collected systematically in the mortiake and the Ftizes-er, from 

July to September. But at sampling site 7, a few individuals were even found in No­
vember. It was present in the shallower places (A/I, 1) in larger individual numbers. 

Stephanoceros fimbristus (GOLDFUSS) 

Dwelling on plants, it lives in cold waters (VOIGT 1956). From the territory of our 
country, it was described first by K. KERTESZ (1894) in the fauna of the environment 
of Budapest, under the name of Stephanocoeros sichorni EHRB. 1832. An individual 
of it was found on March 4,1970 (!), at sampling site 8, in a sample dipped out from 
below the ice. 

Synchaeta oblonga EHRB. 

In this country, it was only found in a few places - the Balaton (VARGA 1932, 
1937, 1939), the vicinity of Oroshaza (MEGYERI 1965), and the Ftirj-er (DEVAI 1970. 
It is held to be a cold stenothermic animal (VOIGT 1956). In the mortiake, on April 26 
and November 10, it was collected in a small number. In the Ftizes-er, however, 
except for sampling site 2, it was found in large numbers. 

Syn chaeta pectinata EHRB. 

Similarly to Synchaeta ob/onga, it is a cold-water species (VARGA 1932). In our 
country it is known but from a few places. 

It is regarded by H. J. AURICH (1933) as eurytopic. The temperature limits of its 
occurrence are given between 2.5 °e and 13 °e - what keeps within narrow enough 
bounds the presence of species. 

In the mortlake and the Ftizes-er it was found on April 26 in considerable indivi­
dual numbers. In the Ftizes-er it was again present in September and November. Its 

individual density, however, except for site 6, did not achieve the spring level. 
On a single occasion, on July 22, it was found in large numbers in borrowing pit 

R/ I, as well, where the temperature of water was 20 oe. 

Taphrocampa anguloca GOSSE 

It lives in smaller lakes, pools, among water-vegetation (VOIGT 1956). It is a rare 
species (GUTTMANN 1962). In our fauna it is of sporadic appearance. It was found in 
the Balaton (VARGA 1939, 1941, 1945) and in the Ftirj-er (DEVAI 1970). 

On August 19, 1969, in the Ftizes-er, a few individuals of it were only found at 
sampling site 7. 
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Testudinella m'ucronata (EHRG.) (Picture 2) 

It was found on a single occasion in a sample, dipped out of the fllortlake of the 

Bodrog, from below the ice. 
In the fauna of this country it is rare! 

Testudinella parva (TERNETZ) 

It is a wide-spread species, occurring sporadically in smaller and larger standing 
waters, among water-plants, and in bog-waters (VOIGT 1956). 

In the mortlake and the Fiizes-er it occurred generally. The maximum of its 
individual density was observed in June. After that time, we collected it in more and 
more decreasing numbers, and in November we could find it no more. 

In the Fiizes-er, we found a species-variety of it: var. bidentatus (TERNETZ 1892) 
(Picture 8), found in our fauna first by L. Varga (1932), in the water of the "Nagyt6-
mal om" lake at Sopron. It was present in the summer months. 

Trichocer ca bicristata (GOSSE) 

It is a species living in the midst of water-vegetation but often occurring in the 

plankton, as well (VOIGT 1956). 
In our fauna, it was collected so far from Lake Small-Balaton by L. VARGA 

(1945), and from the Dead-Tisza at Tiszazug by J. MEGYERI (1961). In the Ftizes-er, 
except for sites 1 and 6, it was found casually among the plants, in changing individual 
numbers, in the late-summer and autumnal months. 

Trichocerca birostrjs (MINKIWICZ) 

It is no frequent species. It is a member of the plankton of lakes and smaller 

standing waters (VOIGT 1956). In our fauna it is rare. 
In 1969, in the course of our samplings in the mortlake, it was found in the 

plankton of the borderland between the open water and weed-hair from July to 

November. 
Its multiplication maximum, correspondingly to the literary data (PEJLER 1961, 

NAUWERCK 1963) fell to September. In the Ftizes-er, it occurred both in the plankton 
and in the metaphyton (!). The maximum of its individual density, as distinct from 
the mortlake, could be observed in July and August. This may supposedly be brought 
into connection with the early formation of a large amount of organic detritus. 

Trichocerca capucina (WIERZEJSKI U. ZACHARIAS) 

It is wide-spread and to be found in the plankton of smaller and larger fresh 
waters (VOIGT 1956) and among the water-vegetation (VARGA 1932, 1945). In our 
fauna, it is rare, and was so far found only in the Balaton (Varga 1932, 1945). 

In 1969, it was collected in the plankton and the waterside zone of the mortlake. 
It was only present in the autumnal months (August, September) in not large indivi­

dual numbers. 

Trichocerca longiseta (SCHRANK) 

It is to be found in the midst of the vegetation of shallow waters (VOIGT 1956), 
in the plankton (VARGA 1931), in algal covers (PEJLER 1962). 

In the waters of this country it is not frequent. 
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On June 30 - July 1, and July 6-7, 1968, it was collected in the same number, 
on the first occasion mainly from the plankton, for the second time from the border 
of the plant-grown zone (Bj1, Bj2). 

In 1969, from June to September, it was mainly found in the borderzone of the 
open water and the hair-weed. It probably prefers the waters grown in rarely· by 
plants. The mUltiplication maximum of the species was observed in July. 

It was collecteq from any sampling sites of the Fiizes-er, being systematically 
found at sites 1, 2, and 3. At the other sampling points it occurred only casually. 
Its multiplication maximum took place here in June. It is interesting to observe how 
Trichocerca /ongiseta and Trichocerca birostris altercate with each other in the mort­
lake (cf. Fig. 4). In the Fiizes-er, the situation is similar, but with the difference that 
the maxima of the individual density of the species mentioned develop a month 
earlier. It is probable that the ecology of both species is considerably identical, their 
phenomenological rhythm is however different. 
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Fig. 4. Quantitative relation of Trichocerca longiseta and Tr. bicristata in the dead-arm of the Bodrog. 

Trichocerca tigris (0. F. MULLER) 

It is a wide-spread species, living among the vegetation of larger standing waters, 
smaller lakes, pools (VOIGT 1956, VARGA 1945). In our fauna it is very frequent. 
It was collected in the summer and autumnal months in the Fiizes-er, in a compara­
tively small individual llumber. In spite of its small individual density, it was a char­
acteristic member of the metaphyton. 

Distribution of the Rotatoria fauna in space and time and the factors 
influencing it 

Spatial conditions of occurrence 

We have tried to clear up - in first approximation - the spatial distribution 
of Rotatoria in the course of studying the Rotatoria fauna of the shelter forest at 
Sarospatak and the flood-plain of the Bodrog. At our investigations, we have followed 
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with attention what kind of effect is exerted and what changes are induced by the 
environmental factors in the composition of the species associations. . 

From among the water surfaces of the flood-plain, we have investigated in the 
mortlake of the Bodrog the Rotatoria stands of the water-area details, differing even 
habitually from one another - namely that close to the waterside A/I, the transitional 
zone between reed-grass and open water B/l, Bj2, B/3, and the open water C/l, 
C/2, Cj3. 

Such a distribution of the water surface is primarily justified in the summer 
period when a rich macrovegetation is growing in the mortlake. In Spring and 
Autumn, there is no considerable difference between the species and individual num­
ber compositions of the zones. In the spring period, the characteristic plankton­
dwelling Rotatoria - like Keratella eoehlearis, Keratella quadrata, Filinia longiseta -
occur in the whole section . 

In the waterside samples A/I, the species preferring the shallow waters warming 
up fast, that are less sensitive to the fluctuation of temperature and having generally 
a ri"ch vegetation, namely Braehionus rubens, Buehlanis ovata, M ytilina ventralis, 
Lepadella patella, Colurella adriatiea, Scaridium longieaudum, are dominating. 

At the border of the reed-grass zone, Bj I, B/2, B j~, where the "saligot-carpet" 
begins to grow already much thinner, the majority of the Rotatoria species occurring 
in the section can be collected. This zone is most variable: the species composition 
of the fauna and the change in the individual numbers of the single species consider­
ably depends upon the formation of the external environmental factors . Is, for in­
stance, the open water touched by any disturbing effect, e.g. stirred up by a strong 
wind, then a considerable part of the plankton organisms gets even into the more pro­
tected zone of the "saligot-carpet". It may occur, on the other hand, as well, that the 
animals, living otherwise among the plants, are casually drifted out, or get out of this 
zone by their own motion. 

In this transitional zone can, therefore, both the species living in the metaphyton 
and those living in the plankton, be found, but the composition of the number of 
species and individuals is very changing. 

In the open-water zone C/ I, C/2, C/3, the real planktonical species (Keratella 
eochlearis, Keratella quadrata, Filinia longiseta, Asplaneha priodonta, Polyarthra re­
mata) are dominant. The dynamism of the change in the composition of species and 
individual numbers - apart from the drastic, unseasonable conditions met with 
from time to time - has developed seasonably. 

In open water, besides the possibility of the planctonic way of life, a good food­
supply is also provided for. As a food partly a large mass of the organic detritus 
washed in from the waterside zone, partly the algae living there are to be taken into 
consideration. 

We are trying here to outline the similarities and differences, observed between 
the Rotatoria communities of the water-areas with different macrovegetations, by 
reason of analysing the faunas found in the various plant stands of the Fiizes-er. 

On the basis of our preliminary investigations and literary studies, we have 
started from the supposition that in the different plant stands there are different 
Rotatoria communities to be found. It is, however, shown by the results of our annual 
fact-finding series that the conclusion drawn on the basis of our preliminary investiga-
tions and literary studies was not quite exact. . 

In the Summer of 1967 and 1968, the samplings were carried out casually. We ob­
served, therefore, some qualitative and quantitative differences between the Rotatoria 
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of crucial importance for Rotatoria, at what kind of plant species the detritus or or­
ganic tripton, serving for their food, came about. 

At the different plant-stands, as ' seen above, we have found some Rotatoria 
communities that were very similar to one another. In the layers of different depth 
of the water-area, on the other hand - in spite of the shallow water of the flood-plain 
- the vertical articulation of Rotatoria could be observed. This is demonstrated 
in any sampling section of the Bodrog mOl·tlake, on the basis of our experiences. 
The bed of the mortlake was divided with sampling points into a surface A/I, B/I, 
C/ I zone, a I m deep B/2, C/2 zone, and a B/3, C/3 zone, near to the bottom. 

In the surface region of the open-water area, apart fro111 the enormous mul­
tiplication of one of the species fro111 time to time (e.g., that of Keratella cochlearis), 
the species and individual numbers of Rotatoria are generally small. At sampling 
sites A/ I and B/I, in the course of Summer, owing to the overshadowing effect of the 
saligot-carpet covering the water surface almost continuously, there were sometimes 
to be found some species, as well - mainly from the neighbourhood of sampling point 
B/1 - which do otherwise occur in larger numbers in the deeper layers of the open 
water (Platyias patulus, Testudinella trilobata, Lecane luna). The middle zone of the 
water-area, in I to 1.5 m depth (B/2, C/2) is the richest one in Rotatoria. In this place, 
namely, besides the species characretistic of this depth-level (Keratella cochlearis, 
Polyarthra remata, Polyarthra longiromis, Asplanchna priodontna) the species prefer­
ring the water-layer close to the bottom (Plantyas patulus, Platyias quadricornis, 
Brachionus quadridentatus, Lecane /unaris) may also be found. It seems so that in this 
zone most species do find the living conditions they need for surviving and multiplying. 

The organisms living in the deeper water-layers, B/3, C/3, are least affected by 
the momentary changes of the external environment. Accordingly, here generally 
stay the species which are supposedly more sensitive to a quick change in the ecolo­
gical factors, for instance temperature, the intensity of mingling and consume prima­
rily detritus as food. Platyias patu/us, Platyias quadricornis, etc. are to be found here 
almost constantly. 

The spatial distribution of Rotatoria is also under the influence of environmental 
factors as , for instance, apart from being stirred up by the wind, of the migration of 
species according to the parts of the day. 

The investigation and elucidation of the spatial distribution of Rotatoria and 
generally of plankton-organisms are, as seen above, nearly indispensable for the exact 
causal cognition of the biological processes taking place in the aquatic ecosystems. 

The knowledge of the spatial distribution of the Rotatoria fauna is also at the 
planning of samplings a very important point of view to be taken into consideration. 
At food-biological investigations, it also furnishes practicable data of good infornla­
tive character for exploring the conditions of occurrence of the consumer organisms 
to be expected in the given water-area. 

The composition of the species and individual number of the Rotatoria fauna is 
highly changing. Corresponding to their changes according to the parts of the day 
and seasons, there are to be distinguished daily and annual rhythms. 

The problem of the migration of plankton-organisms according to the parts of 
the day is generally treated of within the domain of the vertical distribution of species. 
This standpoint is justified by the notion of migration according to the parts of days, 
allowing a conclusion concerning the migration of species froni their individual den­
sity observed at the different sampling points at various points of time. 

According to BAYLOR-SMITH, 1957, the vertical migratis is fundamentally a real 
complex composition of geotaxis and phototaxis, as influenced by the number of the 
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environmental parameters. Under the parameters of the environment are the light­
conditions, temperature, air pressure, pH, oxidation-reduction potential, etc. to be 
understood. The latter formulation is referring to the causes of the migration of 
plankton-organisms, as well. 

In my opinion, it is justified by the latter formulation to deal with the problem 
of the migration of plankton-organisms in the domain of the changes in time because 
the spatial arrangement of species is influenced by the changing environmental factors 
(in compliance with the changes in the parts of tile day). 

There are but few data to be found, even on a world scale, concerning the prob­
lem of the migration of Rotatoria according to the parts of the day [BARTHELIMESS 
1960, HAUWERCK 1963, HUBICEK 1964, GEORGE-FERNANDO 1969). But even these 
data are, unfortunately, not comparative ones, because partly the time passed between 
the sampling points of time is different, partly the environmental data published are 
not detailed enough. 

The migration of Lecane bulla, Lecane luna, and Mytilina ventralis according to 
the parts of the day in the waterside zone of the mortlake was observed in the course 
of our 24-hr recordings carried out on July 6-7, 1968 (we were sampling in every 24 
hours). There have, supposedly, several Rotatoria species a daily rhythm of the same, 
or similar, character but it has not become known, as yet, due to the low number of 
the 24-hour investigations. 

The migration of Rotatoria according to the part of the day is known, for the 
time being, but a little. In spite of this, the existence ofthis phenomenon is anyway to 
be taken into consideration at planning the samplings. 

At the annual survey of the Rotatoria fauna in the flood-plain of the Bodrog we 
have obtained an unequivocal connection between the species and individual number 
composition of the Rotatoria communities from the samples drawn from the water 
indifferent seasons, as well as between the development and perishment of the macro­
vegetation. 

On the occasion of the spring floods, the beds of the water-areas in the flood-plain 
became completely washed through (!), and the large amount of the organic detritus 
accumulated there in the previous year or season was washed out. After the withdra­
wal of flood, a broad open water-surface was left over in the bed. After the deposition 
of the organic and inorganic detritus materials stirred up by the flood-wave, there 
were produced favourable essential conditions for the multiplication of the planctoni­
cal Rotatoria in all the water-areas. 

There cannot be demonstrated any essential differences between the species 
compositions of the Rotatoria fauna in the waterside and open-water samples, origin­
ating from this period (May 26) and drawn from the same depth. Apart from the 
species preferring colder waters (8 °C) (Motholca squamula, Synchaeta oblonga, 
Synchaeta pectinata), real plankton-organisms (Keratella cochlearis, Keratella quad­
rata, Asplanchna priodonta, Polyarthra /ongiromis, Epiphanes senta) were dominant 
both in the mortlake and the Ftizes-er. 

The full-development of the aquatic macrovegetation takes place in late May -
early June. The above-detailed species-communities of the water-areas, separable well 
even physiognomically, (waterside, reed-grass, open water), are obtained from the 
samples of June, July, and August. In June, simultaneously with the development 
of the rich vegetation, do appear the species of genus Lecane (L. bulla, L. luna, L. lu­
naris), genus Trichocerca (Tr. longiseta, Tr. alangata, Tr. agnatha), as well as the 
species of genera Testudinella, Colurella, Lepadeka, and Mytilina. 

To the multiplication of the species of the genera mentioned may have contribu-
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ted favourably the rise in temperature, as well. The occurrence of their majority is 
nevertheless connected primarily to the presence of the macrovegetation. If these 
perish, simultaneously they disappear, as well, even from a biotope of an otherwise 
still favourable water-temperature. 

The decay of vegetation began to be vigorous in late September and ended till 
the end of October. The species characteristic of this period, like e.g. Lepadella ovalis, 
Lecane hamata, Trichcerca birostris, Trichocerca capucina, Testudinella trilobata, 
prefer the waters that are rich in breaking up organic substances. The fact that their 
presence is determined primarily by the rich organic detritus content of the water and 
not, e.g. by temperature, is proved suggestively by the occurrence data of Trichocerca 
birostris (Fig. 4) and Trichocerca capucina. These could not be observed in Spring; 
in Autumn, however, they multiplied in large numbers. Parallel to the change in the 
environment, casually to the development and the decay of vegetation, the formation 
of the multiplication maximum of Trichocerca longiseta and Trichocerca birostris 
in the mortlake (Fig. 4) was striking. It is probable that not only the phenologic 
rhythm but, to a certain extent, also the ecology of the two species are dfferent. The 
mqltiplication maximum of TI'. longiseta fell to July, the main growing season of the 
macrovegetation, that of TI'. birostl'is fell, however, to September, the period of the 
decay of vegetation. 

The multiplication of Rotatoria, as touched already before, is also influenced by 
the formation of water-temperature. The primary cause of the appearance, multiply­
ing and disappearance of Rotatoria is seen by several authors (GARLlN 1943, NIPKOW 

1961, PEJLER 1961, 1962, NAUWERCK 1963) in the favourable formation of water­
temperature. 

Comparing the results of my investigations with the data of GARIN (1943) and 
PEJLER (1961), apart from the general similarities, in case of Asplanchna pridonta and 
Keratella quadrata I came to the conclusion that the multiplication maximum of the 
species is not necessarily connected to a given season but, supposing the optimum 
existence of other factors (macrovegetation), too, primarily to the favourable forma­
tion of water-temperature. 

At the macrovegetation-covered sampling sites of the Fi.izes-er, between April 26 
and September 25, 1969, the relation of the species and individual numbers of Rota­
toria developed in any case in a contrary direction - corresponding to the literary 
data: there belonged a large individual number to the small species number, and a 
small individual number to the large species number (Figs. 5, 6). 

taxa n 

Fig. 5. Formation of the species number of Rotatoria in the dead-arm of the Bodrog, in 1969. 
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Fig. 6. Formation of the individual density of Rotatoria in the dead-arm of the Bodrog, in 1969. 

* 
Taking into consideration the descriptions above, the Rotatoria fauna of the 

mortl ake, the Fiizes-er, and the borrowing puts may be characterized as follows: 
Of the Rotatoria fauna of the mortlake and Fiizes-er the species preferring 

standing waters are characteristic. In the borrowing pits, there are rather dominant 
the species of a short life-cycle, tolerating the changes in the environmental factors 
well, with an inclination to dry up. 

Owing to the considerable expansion of the macrovegetation, the number of 
the real plankton-organisms in the mortlake were more or less agreeing with, - in the 
Fiizes-er always considerably lower than - that of the metaphyton species. 

Our observations concerning the character species of the eutrophic waters have 
resulted in a similar statement. In the mortlake there were found several such species, 
but their individual numbers manifested themselves to be considerably lower than 
in the Fiizes-er. 

From the mortlake there were demonstrated 69, from the Fiizes-er 117 Rotatoria 
taxons. The difference manifested in the species number and the qualitative composi­
tion of the Rotatoria fauna in both water-areas can be explained, in some degree, with 
the difference in the macrovegetation of the two water-areas, with the peculiar form of 
the bed-structure, and the degree of difference in eutrophization. While namely in the 
mortlake the nearly homogeneous stands of Trapa natans are to be found, the vegeta­
tion of the Fiizes-er is characterized by variety. The Rotatoria fauna of the mortlake 
and the Fiizes-er - supposedly because of the identical origin of, and the constant 
connection between, their waters - is showing, apart from differences, a considerable 
similarity, taking also into consideration the individual number of the 53 species 
which are present in both water-areas. 

The Rotatoria fauna of the borrowing pits is decisively determined by the com­
plete lack of macrovegetation, by their bei ng overshadowed, and by a large mass ofthe 
allochthonous organic matter that had got into their water. The 15 species demonstrat­
ed from the borrowing pits, with the exception of one species, occurred in the Fiizes-er, 
as well, and eight of them were also present in the mortlake. The large number of the 
common species in the water-areas of the flood-plain, in addition to the common 
origin of waters, are referring to a food-supply being quantitatively similar in these 
waters. 

In the spring and autumn months - before and after the main growing period 
of the macrovegetation - when the whole watet-area may be considered as having 
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the character of a uniform open water, the planctonic species (Asplanchna priodonta, 
Filinia longiseta, Keratella cochlearis, Keratella quadrata, Synchaeta oblonga, etc.) 
were dominant. Simultaneously with the expansion of macrovegetation, the plankton­
dwelling species were driven into the background and, both in respect of the species 
and of the individual numbers, the metaphyton-organisms (Lecane bulla, Lecane 
hamata, Lecane ungulata, Colurella uncinata, Testudinella bicristata, etc.) have come 
into prominence. 

In the physiognomically different parts of the water-area, during the period of 
investigations, the individual density of Rotatoria was formed variously. In the period 
of the spring multiplication maximum their number were considerably larger in the 
places where in the summer months a rich macrovegetation was growing. On the other 
hand, on the occasion of the late summer maximum, in the deeper parts of the bed, 
we observed a higher individual density in open-water. This phenomenon can be 
brought, in our case, into connection with the food-supply that was different in the 
various parts of the water-area. 

The Rotatoria communities living in different vegetation water-organisms have 
shown in the Fi.izes-er, considerable similarity in respect of species and individual 
numbers. It seems that for Rotatoria the macrovegetation is primarily important as a 
substratum serving for settling place. And as Rotatoria are organisms of very small 
size (50 ~-150 ~), in their case the quality of plant surfaces is not determinant. 
They are not particular about the origin of the organic detritus, either, serving as food 
for them. It may have been caused by these two facts in our case that in the different 
plant-stands very similar Rotatoria communities were found. 

The lesson to be drawn from our fact-finding investigations is that the temporal 
(seasonal) appearance and multiplication of Rota tori a oflargenumbers must have been 
considerably determined - in addition to the endogenous factors - from among the 
environmental complex investigated: by water-temperature, the favourable food­
conditions, as well as by the presence, resp. absence of the substratum. 

In the course of our 24-hour investigations, the migration according to the parts 
of the day of four species (Lecane bulla, Lecane galeata, Lecane luna, and Mytilina 
ventralis) was observed. 

It can be established by reason of our data that the plankton-members to be 
found during the whole year, namely the species Keratella cochlearis, Keratella quad­
rata, Asplanchna priodonta, and Polyarthra, are characteristic of the Rotatoria fauna 
of the Bodrog-dead-arm and the Fiizes-er. And in the waterside zone, the species 
connected to the presence of the macrovegetation: Philodina megalotrocha, Lecane 
bulla, Colurella adriatica, Lepadella patella, Mytilina ventralis, Scardium longicau­
dum, are dominant. 

The composition of the species and individual numbers of the Rotatoria fauna 

in the borrowing pits is determinated decisively by the astatik character. Here, corres­
pondingly, the species inclined to be dried up, with a rapid multiplication cycle, can be 
found. 
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Asaro spataki Bodrog- hullamtt'ir Rotatoria faunaja 

BANeS! J. 

Als6 Tisza-videki Vizilgyi Igazgat6sag Szolnok, Tiszaliget 

Kivonat 

A Tisza Rotatoria faunajanak rendszeres vizsgalata soran mind quantitativ, mind qualitativ 
viszonylatban j6l erzekelhet6 a mellekfoly6k hatasa. Ezert szerz6 megvizsgalta az egyes mellekfoly6k 
es a velilk id6szakosan kapcsolatos holtagak es kubikgodrok Rotatoria faunajat is. Megallapitast 
nyert, hogy a BodroghuJ\amter e fauna elemekben igen gazdag s az aradasok id6szakaban nagy­
mertekben befolyasoljak a Bodrog es ezen keresztilla Tsiza faunajanak osszetetelet is. Megoszlasukat 
tekintve a tavaszi id6szakban a planktonikus-, 6sszel a metafitikus fajok bejutasaval kell szamolni. 
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ROTATORIA wAYHA IIOMMhI EO,ll;POrA B IIIAPOIIIIIATOKE 

M. I>aH'IaH 

BO)J,Hoe ynpaBJIeHHe HIDKHeTHCaficKHX pafiOHOB, COJIbHOK, Tn:caJIHreT 

B xop;e CHCTeMaTH'IeCKOrO HCCJIep;OBaHHlI Rotatoria <jJaYHbl p. THCbI KaK B KOJIH'IeCTBeH­
HOM, TaK H B Ka'IeCTBeHHOM OTHOllleIDIllX lIBHO 3aMerno BJIHlIHHee npHTOKOB. II03roMY aBTOp 3aHn­
MaJIClI HCCJIe)J,OBaHHeM HeKOTopbIX npHTOKOB H o)J,HoBpeMeHHo <jJayHbI MepTBbIX pyCJI H 3eMJIlIHbIX 
yxa6. B pe3YJIbTaTe YCTaHOBJIeHO, 'ITO nOHMa I>0il.POra O'IeHb 60raTa 3JIeMeHTaMH 3TOfi <jJaYHbI H 
no B nepHO)J, HaBop;HeHHH OKa3bIBaeT 3Ha'IHTeJIbHOe BJIHllHHe Ha COCTaB <jJayHbi I>o)J,pora a'Iepe3 
Hero H THCbI. lITO KacaeTClI HX pa3)J,eJIeHHlI, B BeceHHHH nepHOp; CJIep;yeT O)!(H)J,aTb nOllBJIeHHll IIJIaH­
KTOHH'IeCKHX, a B oceHll1lli: - MeTa<jJHTH'IeCKHX 3H)J,OB. 

Fauna Rotatoria plavnog podrucja reke Bodrog Iwd Sarospatak-a 

BANeSI J. 

Vodoprivredna uprava donje Tise, Szolnok- Tiszaliget 

Abstrakt 

Kvantitativna i kvalitativna sistematicna ispitivanja faune Rotatoria Tise ukazuju na uticaj 
njenih pritoka. Stoga je autor anaJizirao faunu Rotatoria pojedinih pritoka, mrtvaja i u kubicill1a 
koji su sa njima povremeno povezani. Utvrdjeno je da plavno podrucje Bodroga ima veoma bogatu 
faunu Rotatoria i u vreme visokog vodostaja ull1nogoll1e utice na sastav faune Bodroga a samim tim 
i Tise, ito: u toku proleca se javljaju planktonske, a u toku jeseni ll1et~fiticke vrste. 
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