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Abstract

Between 1977-198'1 acute toxicological studies were carried out with Daphnia magna at eight
points of the Tisza-section.in_szolnok co-unty and at the major district waters'"f tn" r"!ion. iifut
determined -that in the periods studied 19,4oA of the Tisza water samples and 4,8% of tie samptis
originating from the district waters were of toxic effect on the Daphnia. From 1975.on the positivity of
the Tisza wate,r samples taken frequently above the area of the Surface Water Works in Szolnok
showed strongly decreasing tendency, falling back from 74% to I %. The observed phenomenon can
be explained most probably by the beneficial effect of the Kisktire storage lake, since the drastii
decrease gl_the hlch rate of objection observed previously coincided with the filling up of the lake
between t979-1983.

Introduction

Since 1974 the Water Microbiological Laboratory of the Service of Public
Health and Epidemiology of Szolnok County carries oui regular chemical, bacterio-
logical, biological and toxicological studies with the aim to ieveal the environmental
effects. Within the complex hygienic programme the importance of these acute toxico-
logical studies was emphasized several times, in the fiame of which biological tests
w€re. accomplished in respect to the Tisza river in Szolnok county, and tfie major
district waters of the region, as well as the drinking water of the city of Szolnok,
provided from the Tisza river. Here we would refer to some of the d-ata published
earlier on this. tooic (csfrer 1975,1976, ScHrnrNER 1979, K.{oAn 1983). In the follow-
mg.a revrew is given on the results of the Daphnia toxicity tests carried out in the
period between 1977 and November 30, 1983.

Materials and Methods

_ The water samples were taken from the sites given in Fig. I and the tables, 5 cm below the
surface, transported in refrigerated state and procesied within ,4 hours after temperation to room
temperatlLre. -The 2aphnia toxicity tests were performed and the results evaluated according to
the specifications of the Hungarian Daphnia test (Water Toxicological Studies, 1982). The p.inEipfi
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Fig. l. Regional distribution of the sampling sites

trf the test is that for negative qualify those samples in which half of the Daphnia survive a 48 hours'
period of exposure; in tne oppoiiii case, the iesult of the Daphnia test is regarded as positive.
*'-i; 

;;ph;;1:.;i"i;i teJti *er" carried out using 4 davlo.ld orsanisms of the strain Daphnia

.olni S culiivated in our laboratory. The sensitivity of Daphnia to chromate corresponded to the

idq'uii"*.ntt 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_ 19"74-1978 at_the Tisza-section

in Szonof county have been previously disCussed by ScHn_rNER (1979) as_a part of

ifi" ttoAitt perfoimed on the wtrote tength of the river on the territory of Hungary'

According to our results, within the period studied 19,4o/o of the total samDJes

taken from thE Tisza-section in Szolnok county proved tobe Daphnra positive (Table

il. ifr" data show that the river water is toxicior laphnia primarily in autumn, win-

6r and early spring months. These findings prove the role played by the temperatu-re

factors in the realiiation of the effect of the ioxic microcontaminants occuring in the

Tisza water. The toxicity of the district waters was low: the positive samples amount

ti q,Sy" of the total samples studied (Table 2). From the point of view of the sesonal

distiibution of the posiiive results, ihe relationship is similar to that experienced

during the course of the studies at the Tisza river'
Tlsts 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.
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ot lhe sonples

Fig.2. The Daphnia-test positive results in the samples ofunrefined 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 Kiskcjre storage lake
(lately named TiszaJake) to its present level in the period 1979-t982. 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 ofthe aquatic
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 quantita-
tive estimation can not be given, an inspection of the storage lake shows a convincing
increase in the vegetation.
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A Szolnok megyei Tisza-szakasz 6s a fontosabb mell6kvizek

Daphnia-teszt eredm6nyeinek iisszefoglal6 6rt6kel6se (1977-1987)

F. Cs6per
Service of Pubtic Health and Epidemiology of County Szolnok

Water Micro-biological Laboratory, Szolnok, Hungary

Kivonat

1977-1987 kcizdtt akut toxikol6giai vizsg6latokat vdgeztiink DaphniSkkal a Tisza Szolnok
megyei szakaszinak 6 pontj6n 6s a megye fontosabb mell6kvizein. Ivleg6llapitottuk, hogy a vizsg5lt
iOOllatUan a Tisza hossz-szelv6ny viz minthinak 18,3o/o-a, a mell6kvizekb6l sziltmaz6 mintAk 4,3 %-at
volt DaphniSkra mergez6 hat6sri. A szolnoki felszini vizmff felett nagy gyakorisaggal v-ett_Tisza viz
mint6k-pozitivit6sa 19?5. ut6n napjainkig erdsen csijkken6 tendenci6t mutat; 74%-161 1%-ra esett
vissza. E jelens6g okai nagy val6szinffs6ggel olyan kedvez6 hat6sok 6rv6nyesiil6s6vel magyarilzhat6k,
ahol az <iiszetev[k kiizdtijelent6s szerepe van a Kiskrirei vizt|roz6nak, mert ktirnyezeti adottsigai
i6v6n nagy m6rt6kben elSsLgiti a szerves- es toxikus,anyagok k€miai 6s mikrobiol6giai oxid5ci6j6t.
Oe nem [aeyhatjuk figyelmen kiviil a krirnyezetv6delem teriilet6n hozott Sllami int€zked6sek hatis6t
."- ur ugi;nc.ik laisan, de a t6rsadalmi c6loknak megfelel6 ir6nyban viitoz| lakoss6gi szemld-
lettel egyiitt.

Orqas oqeHKa pe3ynbTaToB TecTOB, oCHoBaHHhIx na Daphnia, BoAbI peKII T;;Ca

11 ee oCHOBHbrx npIIToKoB, ItpoTeKalgutlrx 11o TepplrTop[tr O6naCTtr Co;rnOrc
(L977-1897 n.)

O. {enar

Cranrgs 3ApaBooxpeuen[t tr srluueMtrororlltr o6l. Coruror,
Mzrpo6uonorrvecraa na6oparopz ' r' Connor

Pelroue

B nepllog 1977-87 rr. npoBoAnntrcb ro(cn(orouqecK[e trccneAoBaHut npu noMolqr recra
na Daphnia magna B BocbMtr yrracTKax TIIlcrIa ee ocrroBHblx [pI{To(oB, trpoTeKarouftrx rro TeppE-
roppu o6:racru 

-Comror. 
Errno'ycrauoureHo' tITo 3a ltccJreAyeMblft nepuo4 19,4% ro4nux npo6

upbaonrnoro orpe31a Tucsru 4,8% npo6 ee [p[ToKoB o(a3aJrrrcb rorcrrqubrMtr,qng Daphnia.
flpo6rr, roioprre 6panr c 6onrmofi qacrorofi rraA BoAoHarropnofi cranqlefi s Connoxe

cBl{IeTeJr6crByror o reHAerilItr[ 3rraqrrTerbrroro cHtrxeHr,It rro3ltrnBHocrr{ BoAHbrx npo6 Tncrr c
1975 r.,qo Hacrorrqero BpeMeHr{ (cruxenne c74% lo 1%). npe,qfloraraercs, ttro Bo3MoxHbIM
o6ucneirreu na6moAaervrsx pe3yJrbraroB aBjilfrercr. 6naronpurrnoe BJrI{tHrre BoAoxpaHr{rl{ula B
Kurux€pe, [ocKoJrbKy pe3Koe cHrrxeHNe na6rnoAaeuoro paHee BblcoKoro [porI€HTa rro3rrrlrBHocrll
coBrraro tro BpeMeHrr c gKctrnyaraq[oHgblM 3arrorfieHueM BoAoxpaHunuq4 B l(unu(pps a uepllo.4
1979-1983 rr.
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Ukratko procenjivanje rezultate test-Daphnie vr5enim
u reci Tisa.i u vaZnijim sporednim vodama u Zupaniji Solnok

F. erper

Abstrakt

UzvriSili smo akutne toksikolo3ke istraZivanje sa Daphnijama na 6 tadci Tise u Zupaniji Sol-
nok i u vaZnijim sporednim vodama imredu 1977-87 god. Do5li smo do zakljudka da za vreme
istraZivanja Tise je bila toksidna u 18,3 % na Daphnije a sporedne vodg u 4.3fi.

Od i975. godine pozitivitet iaadenog vodenog tzorka.iz Tise kod Solno5kog hidrocentrata
pokazuje opadaije tendencije, padje od 74% do lo/o. Ova pojava opravda se sa takvim povoljnim
uslovinia gde izmeetu ostalim gradientima Ki5kere Rezervoar za Vodu igra..veliku ulogu' on ima
takvih ekoloSkih okolnosti kojiomoguiavaju Sto bolju hemijsku i mikrobiolo5ku oksidaciju or-gans'
kim i toksidnim materijama. Ali da ne izostavimo drZavne odredbe za odbranu ekoloikih okolnosti
koje zajedno sa mentalitetom stanovni5tva Iagano ali sigurno se menjaju prema drultvenim ciljama.

Table l. Results of the Daphnia4est 
"t*rrlnii:!;!; 

Tisza-section in Szolnok County between

Table 2. Results of the Daphnia4est *rrtrl;f;:rr!{rdisftict waters of Szolnok County bet*een

4 l


