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Abstract

The quality of water in the rivers Tisza, Harmas-Koros and Maros was characterized on the
basis of bacteriological investigations carried out by the authors in the period between 1977 and
1986. The changes of the bacteriological parameters in the course of the years are shown in the
figures. Quality of water at different sampling points was evaluated by cluster and centroid analysis.
On the basis of the results obtained in the bacteriological studies the following conclusions have
been reached:

— The quality of water in the river Tisza has been gradually deteriorating during the last ten years
in all the four sampling points. The water was particularly polluted and contaminated in the
sections at Mindszent and Tiszasziget.

— The bacteriological quality of water in the Harmas-Korés was the most favourable above its
influx into the Tisza, though even at this sampling point temporary deterioration of water quality
was observed.

— The water quality in the tributary Maros has deteriorated significantly during the period under
investigation. Since 1980 pollution and contamination have been registerd at both sampling
points.

Introduction

In order to follow the quality of surface waters in the rivers of the region under
survey samples have been regularly taken in the last years for bacteriological, chemi-
cal and biological analysis. In the present paper the results of the bacteriological
investigations are presented. The investigations have been carried out in the Public
Health Station of County Csongrad in the framework of the collaboration agreement
between the two institutions.

The quality of water in the river Tisza has been investigated in the 60s by Papp
(1961, 1964, 1965). It has been found that significant pollution of the river occurs
only at three points, whether at the other sampling points water has been characte-
rized as “clean”. DEAK—SCHIEFNER (1971, 1982) in parallel studies of the longitudi-
nal section of the Tisza and its six most important tributaries found that the pollu-

* Environmental Protection and Water Conzervancy Directorate of the
Lower Tisza, Szeged, Hungary
** Public Health Station of County Csongrdd, Szeged

21




tion in the rivers Harmas-Kérds and Maros was insignificant, whether the quality
of water in the Tisza dropped by one category in ten years.

In several papers HEGEDUs et al. (1979, 1980, 1983, 1985) reported on the bacte-
riological quality of the surface waters in the County Csongrad. It has been found
that the quality of water in the river Tisza gradually deteriorated in the investigated
period.

Materials and Methods

In the present communication the quality of water in the rivers Tisza, Harmas-Koros and
Maros is characterized on the basis of a series of bacteriological data collected in a ten years’ period.
Samples were taken at four sections along the Tisza: Csongrad 246 riv. km., Mindszent 216,2 riv.
km., Tapé 177,5 riv. km. and Tiszasziget 162,5 riv. km. The tributaries were studied at the influx,
and the river Maros in the section below the town of MAKS (24,3 riv. km) as well. In the period of
investigation the samples were taken generally every month and 12 000 tests were carried out.

The bacteriological tests were carried out according to the *Methodological Guide to the
Hygienic Bacteriological Investigations of Surface Waters®, published by the National Institute of
Public Hygiene (1977) and the “Bacteriological Investigation of Drinking Water” standard (1971).
The evaluation of results was based on the limit values suggested in the Eii. SZ—OVHSZ 141/T
“Plan of Sectorial Normalization for Classifying the Surface Water Qualification™ (1972).

Results and Discussion

Close similarity was observed in the changes of the annual mean values for
coliform and faecalis coliform bacteria at the four sampling points in the longitudinal
section of the Tisza (Fig. 1a, b). Since 1982 their values showed an increase at all
the four sampling points, the coliform number being in the order of several thousands
and that of faecalis coliform — several hundreds. For both parameters the highest
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Fig. 1. Results of bacteriological investigations (meanvalues)



values were registered at sampling points Mindszent and Tiszasziget, and their values
tended to be lower for the sampling points at TApé and Csongrad. The annual mean
values for faecalis streptococcus (Fig. 1c) showed similar changes at sampling points
Tapé, Mindszent and Csongrad. These obligate faecal indicator bacteria were isola-
ted in high numbers from water samples collected in the section at Tiszasziget. This
is due to the influx of unpurified sewage water from the town of Szeged. The lowest
mean values of anaerobic sulfite-reducing Clostridium (Fig. 1d) were registered in
1982 at all sampling points. The highest values were measured in 1984, exceeding
at all the four sampling points the limit value of 50/40 cm?®.

The counts of the coloniforming bacteria at 20 °C and 37 °C (Fig. 2a, b) were
determined on meatpeptonagar culture medium. The mean values obtained for
these bacteria showed a significant scattering in the investigated period. It could be
stated altogether that before 1980 the values were in the order of ten thousands,
and subsequently values several times higher became frequent.

As far as the enteral pathogens are concerned, tests were carried out for demon-
stration of bacteria from Salmonella genus (Fig. 2c). Among the sampling points
of the longitudinal section of the Tisza most frequently Salmonella positivity was
observed for samples originating from Tiszasziget, followed by those from the section
at Mindszent. The Salmonella contamination at Csongrad and T4pé sampling points
was of lesser extent and became significant only in single years.

On the basis of the ten years” data series the number of objected samples was
calculated and presented in percentage in Fig. 2d. From bacteriological point of
view a sample is considered as objected if the value of any of its parameters exceeds
the limit value for II. Category water quality. It can be seen from the figure that in
1977 25% of all the samples taken at Csongrad and 60—80% of those taken at the
other three sampling points were objected.
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In the last ten years the percentage of the objected samples changed unfavourably,
its values after 1986 reaching tipically 80—100%. The water quality of the tributaries
depending on their source and watershed area, differs, from that of the Tisza. On the
basis of all bacteriological parameters studied during the ten years’ period (Fig.
3a, b, c, d) the quality of water in the Harmas-Koros proved to be more favourable,
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Le. less contaminated by faecal indicator bacteria than that of the Maros. In the
period studied the values of all bacteriological parameters under investigation proved
to be higher for the samples taken from both sampling points at the Maros, their
order of magnitude being indicative for faecal contamination (Fig. 3a, b, ¢, d).
The changes in the counts of coloniforming bacteria/cm?® showed significant differen-
ces in water of the tributaries. In the ten years’ period higher values were measured
at both temperatures in the Maros water.

The water of the Harmas-Koros (Fig. 4c) is less contaminated with Salmonella
bacteria at the confluence with river Tisza than that of the Maros river. The Salmo-
nella positivity of the samples from the Harmas-Kords exceeded the tolerance limit
value of 33% only in 1980, whether in the water of the Maros its value was under
33% only in 1985 and 1986. The annual percentage of the objected samples in the
tributaries was calculated (Fig. 4d). The changing level of contamination of the
Harmas-Koros, as well as the less favourable quality of water at the two sampling
points of the Maros river is unequivocally proven by the percentage of the objected
samples.

The results described above show that in the period studied significant changes
occurred in the water quality of the rivers in the region. For more precise charac-
terization of the process mathematical analysis was carried out. CZEKANOVSZKY (1909)
similarity index was used in the cluster analysis and the relation between the sampling
points was characterized by multivariable statistical analysis (Plant geography,
cenology and ecology, 1981).

The dendrogram (Fig. 5) of the sampling points situated along the Tisza shows
that two characteristic groups can be distinguished as a function of the years of
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investigation. The results registered at the four sampling points between 1977 and
1980, i.e. values for the number of bacteria/cm?® in the order of 100 for coliform,
10 for faecalis coliform and 10 for faecalis streptococcus, constitute the first group.
Here belong as well the still favourable water quality parameters measured at Csong-
rdd and Tapé in 1981. The second group is constituted by the results obtained bet-
ween 1982 and 1986: number of bacteria/cm? in the order of 1000 for coliform, 100
for faecalis coliform and 10 to several times this number for faecalis streptococcus.
Thus significant deterioration of the water quality in the Tisza river was observed
at Csongrad, and Tépé since 1982, and at Mindszent and Tiszasziget — one year
carlier.

The relation between the quality of water at different sampling points in the
tributaries is shown by a dendrogram in Fig. 6. The first group is formed by the
favourable results measured for the Harmas-Ko6ros during eight years and by those
for the Maros at Maké and the mouth sampling points in 1977, 1978 and 1980.
The second group is constituted by the contaminated samples, collected at the two
sampling points of the Maros and those taken from the Harmas-Kords in 1982 and
1986.

Finally, Fig. 7 shows the ordination of the sampling points based on the centroid
analysis carried out for the ten years’ period. In the analysis the number/cm?® values
for coliform, faecalis coliform and faecalis streptococcus were taken into considera-
tion. It can be seen that sampling points at the Harmas-Ko6rés and Csongrad and
Té&pé on the Tisza belong to the same group, situated close to the axis of ordinates,
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Fig. 7. The groups of related sampling points by centroid analysis

characterized by lower values, thus representing 2 group of sampling points with
cleaner water. The sampling points at Tiszasziget and Mindszent on the Tisza belong
to the group characterized by contaminated water.

The sampling points at the Maros are as well close to each other due to the higher
values of the parameters, i.e. higher level of contamination.
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Folydvizek bakteriologiai mingsége az alsé Tisza vidékén
1977—1986-ig

MARIA HeGeDUs*, ZsOFIA FODRE**, ENIKG DOBLER*
* Alsd-Tisza Vidéki Kornyezetvédelmi és Viziigyi Igazgatosdg, Szeged,

#% Csongrad Megyei Kozegészségiigyi és Jarvanyiigyi Allomds, Szeged
Kivonat

A szerzGk az 1977—86-ig végzett bakteriologiai vizsgalatok eredményei alapjan a Tisza, a Har-
mas Koros és a Maros folyok vizmindségét elemzik. A bakteriologiai paraméterek valtozasat a vizs-
galati évek fiiggvényében abrdkon mutatjak be. A mintavételi helyek vizmindségének jellemzésére
cluster és centroid analizist alkalmaztak. A vizbakteriolégiai vizsgdlatok eredményei alapjan a kovet-
kezd8ket allapitottik meg:

— A Tisza vizminGsége az elmult tiz év alatt fokozatosan romlott mind a négy mintavételi helyen.
Kiilonosen szennyezeit €s fert6zott a vizmindség a folyd mindszenti és tiszaszigeti szelvényében.

— A Harmas-Koros bakteriolégiai vizmindsége a Tiszaba omlés felett a legkedvezobb, bar egy-egy
évet tekintve e mintavételi helyen is tapasztaltak idGszakos romlast.

— A Maros mellékfoly6 vizmindsége jelentSsen romlott a vizsgélati idészak alatt. Mindkét minta-
vételi helyen szennyezett és fert6zott vizmindséget regisztriltak az 1980-as évektol.

BAKTEPMOJIOIMYECKUE XAPAKTEPUCTUKHM IMPOTOYHBIX BOJ
HMXHEIO TEYEHWA TUCHI B IIEPHUO/J 1979—1986

Mapus Xerenrom, Kodus ®oxnpe, Duuxe Jobnep

ABTOpBI aHAIU3UPYIOT kKaYecTBO BoIbl pek Tmca, Xapmam-Kepem n Mapom Ha OCHOBaHAR
Pe3yIbTaTOB GaKTEPHOIOTHYECKAX TECTOB, MPOBOIUMEIX B mepmon 1977—1986 rr. Wsmerenus
6aKTepUOIOTHIECKHX NAPAMETPOB NPECTaBIIeHB! TPaMYeCKH B 3aBUCAMOCTH OT TOZIa IIPOBENCHHAS
m3Mepennit. I8 OXapakTepA30BaHMs Ka4ecTsa BOJBI B MECTax B3ATHA NPo6 IPUMEHATH KIacTep-
HBEIM W LEHTPOMIHBIL aHanm3. Ha OCHOBaHWHM pe3ysIbTaToOB OaKTEPHONOrMYECKHX HCCIENOBaHHI
BOJIBI C/IETAHEI CIIEIYFOIIHEe 3aKITFOUCHNUA

— 3a moC/IeNHAE NecHTh JIeT HAOMI0aa0Cch MOCTCIeHHOE YXyAIICHUe KavyecTBa BOABI THCHI
BO BCEX YETBIPEX MeCTax B3ATUS 1Po0. OCOOCHHO BHICOKAs CTENEHb 3arpPA3HEHUS M 3apPaKeHHOCTH
nHabmronanack I OTPE3KOoB pekn y MuHceHT u THcacurer.

— BaKTepHOJIOTHYECKAE XapaKTEPUCTAKA BOABI Pekd XapMmam-Kepem Haa MECTOM €¢ Bha-
nenus B Tucy Obum Hambosee GIaronpUATHBIMH, XOTA B OTIEIBbHBIC TONBI ¥ 3/I€Ch HAOMONANOCh
BPEMEHHOE YXYIIIEHNE Ka4eCTBa BOJBI.

— KauecTBO BOIBI NMPHTOKA Mapom 3HAYHTENLHO YXYAINHMIOCH 33 HCCIEAyeMBIlf HEPHOI.
C 1980 r. B 06enx MecTax B3aTHS IPOO PErHCTPAPOBAIIA 3arpsA3HEHUE W 3aPAKEHUE BOIEBL.
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Bakteriolo$ka kvaliteta reke u donjim regijama Tise u periodu od
1977 do 1986 godine

M. HeGepUs+, Zs. FobrE* +, E. DOBLER *
+ Prirodozastitna i vodoprivredna uprava Donje Tise, Szeged

++ Zdravstvena-epidemioloSka stanica Zupanije Csongrad, Szeged
Rezime

Autori su proutavali kvalitetu vodama reke Tise, Harmas-Koros i Maro§ prema rezultatima
bakterioloske analize u periodu od 1977 do 1986. Promene bakteriolokih parametara je pokazana
na slicima u pratnju godine. Za analizu izvadene uzorke voda upotrebljeni su clusterna i centroidna
analiza. Prema dobivenim rezultatima utvrdene su sledece:

— Kyvantiteta vode reke Tise kvario se preko celog izu¢enog perioda na svih Cetiri mesta vadene
uzorke. Reka je najviSe zagadena u odseku Mindszent i Tiszasziget.

— Iznad u$éa reke Harmas-Korss najbolja je bakterioloska kvaliteta vode bez obzira za 1—2 go-
dine, kad je bila vidna kvarenja kvaliteta.

— Kovaliteta vode Maro¥ je pokazal najve¢i kvar u izuCenom periodu. Na oba dva mesta su regist-
rovali prljavstinu i kontaminiranu vodu od osamdesetih godina.
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