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Abstract

Between 1977—1987 acute toxicological studies were carried out with Daphnia magna at eight
points of the Tisza-section in Szolnok county and at the major district waters of the region. It was
determined that in the periods studied 19,4% of the Tisza water samples and 4,8% of the samples
originating from the district waters were of toxic effect on the Daphnia. From 1975 on the positivity of
the Tisza water samples taken frequently above the area of the Surface Water Works in Szolnok
showed strongly decreasing tendency, falling back from 74% to 1%. The observed phenomenon can
be explained most probably by the beneficial effect of the Kiskére storage lake, since the drastic
decrease of the high rate of objection observed previously coincided with the filling up of the ]ake
between 1979—1983. -

- Introduction a “ S

Since 1974 the Water Microbiological Laboratory of the Service of Public
Health and Epidemiology of Szolnok County carries out regular chemical, bacterio-
logical, biological and toxicological studies with the aim to reveal the environmental
effects. Within the complex hygienic programme the importance of these acute toxico-
logical studies was emphasued several tlmes, in the frame of which biological tests
were .accomplished in respect to the Tisza river in Szolnok county, and the major
district waters of the reglon, as well as the drinking water of the city of Szolnok,
provided from the Tisza river. Here we would refer to some of the data published
earlier on this tOpic (Cstpal 1975, 1976, SCHIEFNER 1979, KADAR 1983). In the follow-
ing a review is given on the results of the Daphnia toxicity tests carrled out in the
perlod between 1977 and November 30 1983.
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Materials and Methods
~The water samples were taken from the sites given in Fig. 1 and the tables, 5 cm below the
surface, transported in refngerated state and processed within 24 hours after temperation to room

temperature. The Daphnia toxicity tests were performed and the results evaluated according to
the specifications of the Hungarian Daphnia test (Water Toxicological Studies, 1982). The principle
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Fig. 1. Regional distribution of the sampling sites

of the test is that for negative qualify those samples in which half of the Daphnia survive a 48 hours’
period of exposure; in the opposite case, the result of the Daphnia test is regarded as positive.
The Daphnia toxicity tests were carried out using 4 days-old organisms of the strain Daphnia
magna S cultivated in our laboratory. The sensitivity of Daphnia to chromate corresponded to the
requirements of the Hungarian Daphnia test mentioned above. -~
]

Results and Evaluation

In connection with the results to be described below, we should mention that
the findings of the tests carried out in the period 1974—1978 at the Tisza-section
in Szolnok county have been previously discussed by SCHIEFNER (1979) as a part of
the studies performed on the whole length of the river on the territory of Hungary.

According to our results, within the period studied 19,4% of the total samples
taken from the Tisza-section in Szolnok county proved to be Daphnia positive (Table
1). The data show that the river water is toxic for Daphnia primarily in autumn, win-
ter and early spring months. These findings prove the role played by the temperature

" factors in the realization of the effect of the toxic microcontaminants occuring in the
Tisza water. The toxicity of the district waters was low: the positive samples amount
to 4,8% of the total samples studied (Table 2). From the point of view of the sesonal
distribution of the positive results, the relationship is similar to that experienced
during the course of the studies at the Tisza river. . _ o
" Tests of the unrefined surface water obtained by the Szolnok Surface Water
Works were carried out by us at least once, more often-twice a week. The results
are shown in Fig. 2. ‘ ~ ' L U
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- R Table 1. Months

Szampling sites 1977—1987
- isza ) ) L I I Iv. V. VI. VII. VII. IX. X. XI. XIIL Total .
Tiszasiily ‘positive 2 2 1T - - = 2 -1 — 1 1 10 positive
right bank negative 1. 5 2 9 1 100 — 8 — 10 — 7 52 negative
62 total
Nagykori positive 2 1 1 _ = = = 2 — 1 1 1 9 positive
right bank -- negative - — 2 1 3 1 4 — 2 1. 3 — 2 19 negative
) 28 total
Unrefined water » . o
obtained by © = positive 2 3 1 — —_ = — .3 1 2 1 2 15 ° positive
Szolnok Water negative — 4 2 9 1 10 - 17 —_ 8 — 6 47 negative
Works . L _ ‘ 62 total
Szolnok o .
left bank positive 2 2 1 — — — — 2 1 2 1 2 13 positive
below Zagyva negative — 4 2 9 1 9 — 8 — 8 — 6 47 negative
: 60 total
Szolnok . :
right bank positive 2 1 1 — — 1 — 2 1 2 1 2 13 positive
below Zagyva negative. — 1 1 3 1 4 —_ 2 —_ 2 — 1 15 . negative
28 total
Tiszafoldvar positive — 2 -1 — — — — -1 — 2 —_ = 7 positive
left bank " negative - 1 4 2 9 — 10 — 9 1 8 — 7 51 negative
58 total
Tiszavarkony - positive 1 2 _— — — — —_ 1 —_ 2 1 — 7 positive
right bank . negative. _. .- 4 3. 9 1 10 —_ 9 1 8 — 8 53 .  negative
60 total
Tiszazug, from ‘positive 1 1 1 — — — — 1 —_ 2 1 — 7 positive
the bridge, negative —_— 6 2 9 — 10 — 9 1 8 — 7 52 negative
middle line T : ' i : . : : i o 59 total
Positive samples 12 14 7 - — 1 — 14 4 13 8 8 81 positive (19,4%)
Negative samples -1 30 15 60 6 67 — 54 4 55 — 44 336 negative
Total 13 44 22 60 6 68 — 68 8 8 52 417 total
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Table 2. Months

Sampling sites (in every case ) 1977—1987

from the bridge, middle line) I II. MHI. IV. V. VL VIL VI IX. X XL XII Total
Galga . ; . . R
above Jaszfényszaru positive — — — — 1 — — — 2 — — — 3 Upositive

negative 3 1 9. 3 T 2 5 2 8 1 10 — S1 - negative
CEERTE L AT R e e 54 total
Tarna : . . e . 3 . ]
above Jaszjdk6halma positive - —- — _— - — —_ — .3 —_— 1 — 4 positive
- negative - - 3 R -3 -8 2.5 2 7 1 9 — - 50-- - - negative
54 total
Zagyva , _ -
below Jészfényszaru positive,. ~ — — — — 1 = — 1T — 3 positive
negative 3 1 9 7 25 9 1 9 — 50 negative

. : . . 53 total
Zagyva positive — —_— — — 1 — — — 2 — — — 3 positive
below Jaszberény negative- - —- ool - 3o 22 2 1 — ] e 2 L 4 — 17 - negative

20 total
Zagyva positive — — —_ - —_ = — — 1 — — — 1 positive’
below Jasztelek negative 3 1 8 3 8 2 5 2 9 1 10 — 52 negative

' e : . ...33  total
Zagyva positive — —_ —_ — 1 - = — 2 - - — 3 positive
below Ujszész negative —_ 1 2 2 2 1 — 1 2 1 4 — 16 negative:

: . - 19 total .~
Zagyva S P e
Szolnok, below positive — — — — 1 — — — 1 1 — —_ 3 positive
TB Hospital negative 3 1 9 3 7 2 5 2 9 —_ 10 — 51 negative

] 54 total . |
Miller R positive — — — — 1 — — — — — — — 1 positive
above Szolnok™ """ negative ~ U2 170 8 -3 - 7 20 52710 110 = - 51" """negative™ T -
T ) ) . . ) 52 total |
Koros. positive — — — — — — —_ — — — — — — positive
Kunszentmirton _ negative 3 1 9 8. .. 2 | 10 1 10 — ..54 ... negative ... .
54 total
Hortobagy-Berettyo positive 1 - = = QI — — = = 1- — 3 positive
below Mez6tar negative 1 9 3 7 : 5 2 10 1 9 — 51 negative

P e R ST ) . o - . 54~ total
Hortobagy-Beretty6 positive — —_— = T — = = - - — — 0T positive
below. Turkeve... negative . ....3 ... 1...8 3 7 2 5 2 .10 —. .10 — 51. negative. ... ...

] , . ‘ 52 total
Positive samples 1T - = — g8 — — — 12 t 3 25 positive (4,8%)

Negative samples 25 11 83 30 70 20 45 20 86 9 95 494 negative
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Fig. 2. The Daphnia-test positive results in the samples of unrefined water obtained by the Szolnok
Surface Water Works between 1977—1987

The aim of the biological tests is to reveal the toxic effects (microcontaminations;,
unknown interactive effects) which can not be detected by analytical methods. For
these reasons we are not in the position to identify the chemical background of the
observed phenomena. However, we feel that the reasons for the significant decrease
of toxicity reflected by our results (Fig. 2) can be satisfactory interpreted. Namely,
the drastic improvement coincides: with the filling up of the Kiskdre storage lake
(lately named Tisza-lake) to its present level in the period 1979—1982. The significant
drop in the toxicity of the storage lake can be due to the simultaneous effect of the
favourable sedimentation originating from the decrease of the flow-rate, the increase
in the intensity of the volumetric irradiation by the sunlight and in the oxigen uptake
from the air due to the increased surface, and finally to the filtering effect of the aquiatic
vegetation. Our calculations based on the available data (volume and surface of the
stored water, average water output) show that the operation of the storage lake led
to 3,9-fold increase in the specific surface per unit volume of the water, and 3,1-fold
decrease in the average flow-rate as compared to that of the river. Although quantlta-
tive estimation can not be given, an inspection of the storage lake shows a convincing
increase in the vegetation.

References

Cskpal, F. (1975): The using of Daphnia in the judgement of the degree of toxicity of surface water
and chlorinated drinking water I Cu]tlvatlon and mamtenance of testorgamsms — Budapest
Public Health 4, 119..

CsEpal, F. (1975): The using of Daphma m the Judgement of the degrce of toxxcxty of surface water
and chlorinated ‘drinking water. II Test-method and results — Budapest Public Heaith, 1,
15—18.

Cskpal, F. (1984): Summanzmg eValuatlon of the results of the Daphnia test carried out at the Tisza
section and major district waters at Szolnok County (1977——1983) — Tiscia (Szeged) 19
17—20, . .

39



KADAR, GY., Csépal, F., PaLIcSKA, J. and TAsNADI, M.-NE (1983): Connection between the charac-
teristics of the surface waters of the Tisza river and the drinking water of Szolnok city on the
basis of a 10-years-study. — Lecture presented at the Public Health Days alongside the Tisza
river, IV., August 24-—25, 1983.

SCHIEFNER, K., BODNAR, 1.-NE, NAGY, G., GABOS, L.-NE, Tém, J-NE, ANDRIK, P., VukovicH, F.,
MF’.szARos, D., Esték, B., Lucskay, K., StEcz, J., Cstral, F., KADAR, GY., PALICSKA, ],
FoDRE, Zs. és HEGEDUs, M. (1979): Experiences of the team formed in connection with the
establishment of the water storage tank at Kiskére. (1974—1978). — Lecture presented at the
20th Public Health Days organized at Lake Balaton May 3—5, 1979.

* Water Toxicological Studies, Daphnia test (1982): Hungarian Peoples Repubhc National Standard,

22 902/6—81.

A Szolnok megyei Tisza-szakasz és a fontosabb mellékvizek
Daphnia-teszt eredményeinek dsszefoglalé értékelése (1977—1987)

F. Cskpral ‘

Service of Public Health and Epidemiology of County Szolnok
Water Micro-biological Laboratory, Szolnok, Hungary

Kivonat

v

1977—1987 koz6tt akut tox1kolog1a1 vizsgalatokat végeztiink Daphnidkkal a Tisza Szolnok
megyei szakaszanak 6 pontjan és a megye fontosabb mellékvizein. Megallapitottuk, hogy a vizsgalt
iddszakban a Tisza hossz—szelVeny viz mintainak 18,3 %-a, a mellékvizekbol szirmazé mintak 4,3 %-at
volt Daphniakra mérgezd hatasi. A szolnoki felszini vizm( felett nagy gyakorisaggal vett Tisza viz
mintak pozitivitasa 1975. utan napjainkig erésen csékkend tendenciat mutat; 74 %-r6] 1%-ra esett
vissza. E jelenség okai nagy valoszin(séggel olyan kedvezd hatasok érvényesiilésével magyarazhatok,
ahol az Ssszetevok kozott jelentOs szerepe van a Kiskorei viztdrozonak, mert kornyezeti adottsagai
tévén nagy mértékben eldsegiti a szerves- és toxikus anyagok kémiai és mikrobioldgiai oxidaciojat.
De nem hagyhatjuk figyelmen kiviil a kérnyezetvédelem teriiletén hozott allami intézkedések hatasat
sem az ugyancsak lassan, de a tarsadalmi celoknak megfelel iranyban valtozé lakossagi szemlé-
lettel egytitt.

Obmas oeHKa pe3yabTaTOB TECTOB, ocnonhmmx Ha Daphnia, Boas! pexn Tnca
H ee OCHOBHBLIX NPHTOKOB, HPOTEKAIOIIHX N0 TeppATopuE obiacTta CosHok
(1977—1897 rt.)

®. Yenan

CraHIAA 30PaBOOXPECHEHHS B IMACMHONOTHA 0651. COMHOK,
MuxkpoGuonorudeckasn aboparopus, r. COMHOK

Pesiome

B nepuon 1977—87 IT. NpOBOOMNHCH TOKCHKOIIOTHYECKHE HCCNENAOBaHAs IIPH HOMOIIH TeCcTa
Ha Daphnia magna B BocbMH yuacTkax THCHI ¥ €€ OCHOBHBIX IPHTOKOB, IPOTEKAIONUIAX O TEPPU-
TOppH obnactm CONHOK. BHUTO yCTaHOBIEHO, YTO 3a HCCJIedyeMbli nepuox 19,4% BOAHBIX mPOG
OPOHOIbHOTO oTpe3ka Tuckl 1 4,8% npo6 ee NPATOKOB OKA3aJINCh TOKCHYHBIME JUii Daphnia.

IIpo6s1, xoTophle Gpann ¢ GombmON YacTOTONH HAX BOAOHAMODHOM cTaHumed B CONHOKE
CBHAETENLCTBYIOT O TEHOCHUAHM 3HAYATENHHOTO CHWKCHHSA NO3HTHBHOCTH BOIHBIX Mpo6 THchl ¢
1975 r. mo HacTosmiero BpeMeHH (cHmkeHme ¢ 74% no 1%). Ilpeamosnaraercs, YTO BO3MOKHBIM
o6bsicHeHHEM HaOMIOMaeMBIX pe3y/lbTaTOB ABISCTCA OJAarONpHATHOE BIHAHHE BONOXPAHW/IMIIA B
Kumképe, NOCKONbKY pe3Koe CHIKeHHe HaOMOoJAaeMOro paHee BBICOKOIO MPONEHTA NMO3HTABHOCTH
COBIIANIO MO BPEMEHH C IKCIUTYaTALMOHHBIM 3aIIONIHEHHEM BOJOXPAaHHNHINA B Kmuxepe B IIEPHON
1979—1983 rr. . . :
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Ukratko procenjivanje rezultate test-Daphnie vr§enim
u reci Tisa i u vaZnijim sporednim vodama u Zupaniji Solnok

F. Cerar

Abstrakt

Uzvridili smo akutne toksikoloSke istraZivanje sa Daphnijama na 6 ta&ci Tise u Zupaniji Sol-
nok i u vaZnijim sporednim vodama izmedu 1977—87 god. Do$li smo do zakljutka da za vreme
istraZivanja Tise je bila toksi¢na u 18,3% na Daphnije a sporedne vode u 4,3%.

Od 1975. godine pozitivitet izvadenog vodenog uzorka iz Tise kod SolnoSkog hidrocentrala
pokazuje opadanje tendencije, pad je od 74% do 1%. Ova pojava opravda se sa takvim povoljnim
uslovima gde izmedu ostalim gradientima Ki¥kere Rezervoar za Vodu igra veliku ulogu, on ima
takvih ekolo¥kih okolnosti koji omoguéavaju §to bolju hemijsku i mikrobiolo¥ku oksidaciju organs-
kim i toksi¢nim materijama. Ali da ne izostavimo drZavne odredbe za odbranu ekolo¥kih okolnosti
koje zajedno sa mentalitetom stanovniS$tva lagano ali sigurno se menjaju prema druStvenim ciljama.

Table 1. Results of the Daphnia-test carried out at the Tisza-section in Szolnok County between
1977—1987

Table 2. Results of the Daphnia-test carried out at the district waters of Szolnok County between
1977—1987
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