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lnlmductkrtr

The actual bacteriological slate of lhe srrhoe, so callcd fiesh waters . with its
chemical and biological paraneters - call change not only by means of abiotio frctors
along the river or its stretch. Exfeme chlllges, which can dafiage the biospher€, cln take
place du€ to environmental efrecls, ncgativ€ activities ol Fople. Over the last 20 years
therc have b€en scores ofpublications in the intenational lildature which ttavc dealt with
pragnatic chemical- microbiological iN€sligatior6 on surface stters A lot of data was
published h the Hungarian scientitrc litcratuc dealing with lhe fuvestigatiotrs otr ri!€rs
and lak€s (c.9. Esi&, Andrik, Cs€p.i, l97t; Hanar, 19?6; Hegeds, Fodr€, Zsig6 f980:
etc.).

In this study the author has tried to determine lhe hygianic bacteriological rtate of the
rive! afid its level oforgadc nafter pollution, implied from the forner, in the longitudin l
strEtch ofthe Maios by th€ me3ns ofpoint samples laken ftom lelalrvely low wateN. The
re$ ls are tentative,

Mrterhh .Ild M€thoda

We took a total of 15 water smples on three occasions, each time ftom difrerent
sampling sites of lhe longitudinal sretch ofthe Maro6 ftom 5 ro 25 August 1991. During
transponadon to the laboratory the samples stre tepi in slerile botdes. TI|e sampler t[E e
analysed on the day of arrival. The natlFs of the sanpling sites are shorvn in Table 5. For
the purpose of investigation 500 n *ater Eamples n€re taten. In lhe oourse of the
laboratory inv€stigations the author has detarmined tho mcsophilic total baclerial count,
the numb€rs of coliform- and fecal-colifonn bact€ria, ihe number of fecal sueptococci, th€
number of Closlddium and Salrnon€lla bacleria. Only 350 n eater smples e€re
available for thc determinelion of Salmonela bgctcria instead d lOO0 rtrl. The
bacteriologicsl nNesfigations EEre canicd out otr the basis of Hulgarian sradads ir "The
bacteriological inv€siigarion into the &inking warcr (19?l)'ad rhe T{ethodological
Guide (1977)".

In Table 2 (lleSedis, FodrC, Zsig6 1980), Table 3 (Regional EnviroNnental
Laboratory, Szolnok, 1990) and Tabl. 4 (National Institute of Public He3llh, Budapest,
1990) tlrcro are data ftom tlrc literatulc ielating to lha Tisza and Maros riv€rs. The
authois rosulls ar€ susmaried in Table 5. Calegorics which mark lhc lcv€ls of
contaminrtion ofnater samples are iodicat€d at tfie bofom ofthe tables.
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C.r.edi6 of water I II I I IV

Hygidic b&raiologiel

0 -10 l0.t-t00 100.1J000
L l l 0 l 0 . l J00 >100

0-1 5.1,50
0-10 I l-50 5 l -100

Sllhonelh Fcitivity in 33

Tlble l. Linning v!lu6 of hygioic s.ta qu.lifalid (HunSdia sL!d!rd)

In Table l, the table of tlrc National Institute of Public Health and thee Hungarian
Mnistry of tGalth (Budapest, 1984) which is suggested for the hygienic qualification of
surface l,aters call be s€en. The author has made the bacteriological qualification of
samples on the basis ofthis (Table l).

Tlble 2. Thc mm vdu6 of lwlis of hyeiaic ba.lriologic,l i.knigrtioN by t2 sud6 fu a yw on rhe Mdc
.nd Tia ri6 in 1986

2

Hvdqic bactdiolodcal Neeh
MsDh. totd ba.t (3? "C) 20 J  1 .6
Me@h. bral 6act (20 uC) 33.4 36.7

1000 222
156
l 5 l 0

Sdrn@lla cilivitv ir 1000 t 15.6 l 0
Cdeedie ofoulifisrion IV n

RBult! md Diiculgion

It is mentioned abor'e that the investigations carried out on lhe Marcs Rivet a&
tenlative, because therc aie only limit€d data for estimating the real state of the Maros.
Therefore tlrc evaluation is somewhat strict b€cause the snall number of samples rlould
not b€ enough to qualiry on the basis of more than l0% of objectionable sample numbers
according the qualification. The parameter which is in the most unfavourable category is
the basis of the arrangernent. It could be stated from lhe investigations that the mesophilic
total count is relatircly greal in each of lhe 15 samples, it is significandy over the
"exp€cted" level in the "moderately polluted" category. The number of the coliform
bacteria is above the value, which is characteristic ofcategory II, except in sarnpl€ Nl ard
sample N3. The number of the anaerobic sulfite reduclive Clostddium bacteria is
"satisfactory" only in the samples N1-5, it is remarkably greater in samples N6-15
(category III and Iv). The nunber of fecal coliform bacteria is above lhe upper limit of
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category II in samplas 5, l0,l 1, 14 and lhe nulnb€r of fe€al streptoclcci is abo!9 catcgory
U or y in emple Nl4.

T.bL !. TIF lat of hyliaic b&iaiobtnrl iildisiiE.f d. M@ .'d Ti{r .i@ Oeeo) R.sidd
Enviffidnrl Lbodtdy (sbhoe).I9'o. (Nd publislEd d.r.).

Thc author has tded to isolate thc Salmon€la boct€ria ftom ft€ obligate padbg€nic
bacteria as $€ll, but thcre $as considerably less *"ter than necessary. As it rras found
there \4Ere Salmonella in leven ofthe 15 samples, and 4 diferent serotlpes of Salmonella
were identified (Tablc 5), it m€alls that the occurrcnoe and variety of the Salmon€lla
bacleria, causing fsver, diarho€a ad vomit is very fi€$Ent lihey sccm to exist in the
v/aler continuously. Of tll. bacleri4 shosf in Table 5, the S. g?hi-murium is fiEqucnt irl
the Huntarian sxrfacc i€ters- The other isolated Salmonella serotypcs also exist in our
country but their occurenoe is r€lativ€ly rare. For instancc the S. blockley isolated from
de samples N9,l I and 12 is almosl a curiosiry.

By neans of altalydng d|e hygienic bocteriological stat€s of ttre Hungariatr $r€rch of
lhe Tisza and Maros, ndtten itr the litemturc Cfabbr 2, 3 and 4), d|c audEr has trid !o
slate the w6ter quality of lhe Rornanian stretch. The comparison of th€ ri!€n has b€an
hampered by the fact that the Romanian samples w€rc too little and the quality of the
Tisza and Maros changes annually, $asonally and depcnds on the $ater output. All of th€
above n€ntioned information is ne€d€d !o giv€ a good bocteriologicd qua.lification. On lhe
basis of lhe available rcsrlts it nlay be sfatd that Thc riv€r Tisz4 above Oc iDflow of tha
Maro6 (tables 2, 3) is clearer h a gEatcr pmportion of tha sarples than dle Hlmgarian
stretch ofthe Maros (Tables 2, 3, 4). Thc more contaminated state ofthe Maros manifests
itselfin an e3rlier high Clostridium numbcrs, which indicates an intensiv€ bacteriological
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decompo6ition. The reason for this is connected wilh the p€rmanent organic natter load
which can b€ prcved irdirecdy by lhe bacteriological results.

TlbL 4. Th. 6rt! of hygiaic bld6iolo8i.tl iNslisdim ofdF M.s .ivd .r rlE murh d sz.ged (764 *n -
l9r0) Ndqd Irldr'tln. oflublic ll..lth (B!d.!cn), | 990. (N6 publi6hed d!t!).

It follows ftom the earlier and present results Clables 2, 3, 4 and 5) that organic
pollution is entering the river continuously. It s€ems that this is the rcason why the river
cannot get to a more progressil€ period of self-purification. This is prirurily du€ to the
fact that whenever chemical and microbiological decomposition could take place, a
$ibs€quent contamination happens.

It ntay be established from lhe present iN€sligations that the number of the
mesophilic heterotrophic alld fecal indicalor bacteria ar€ far abo!€ the 'nonnal" value.
This fact is connected with the orgranic matter load of fecal character, which is likely
owrng to the ft€quent occurence of Salmonella bacteria.

From these facls it emerges that the seu pudfication of the investigated slretch of the
Maros Riv€r is mther slow In the future it s€€ms to be advisabl€ to carry out morc
investigations in order to know the level and regularity of the pollution and to determine
the selfDurification in time and in area as $€ll.
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T.ble 5, TIE@lt ofhtgiai. h..laioloeic.l iN6lig.ris ofrhe Mc Pis(l9l) Atrhods d.lr
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