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Abstract. Investigations dudrg the period 1990-1992 showed disturbarce ofoxyg€n regnne wlth
evident minimurn in the summer to occur in the Rive. Tisza concurredly with a felatively high
content of nutrients, mineral niirogen particularly. zoocenological analysis aiso Pointed to
incfease in organio load. In plankton sanples and bottom fauna and fish, ihe species being
charactedstic of eurrophic e|vironment dominated. Therefore, a section ol the River Tisza
investigated is characiefized by a rapid process ofeutrophicatiot.
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Introductlon

A longlem investigaiion of water quality of
lowef River Tisza pointed out vadations of vrlues
of physico-chemicnl and hydrobiologioal
parafieterc, in particulaf aft€r ihe dam was built, in
rhe \ icI l i r )  of  Novi Becej.  3nd srrearn r€servoir
formed ( Djukic and Starojevie, 1981, 1t83; Djuki6
and Ki l ibardn, l98si  Puj jn,  198s, 1989, 1992; Puj in
et al . ,  1984, 1990; Kojbic et al . ,  1989).
Consequently, the wlole body olwater olthe Tisza
in this section, in paticulaf i'r th€ period of its low
level is slow down. In pasl few years, oxygen
regime was found to be unbalanced evidenily as
well as the concenhation of some nutrients.
Therefore, tire ain1 of ihis paper was to evahrate
wrter qualily of the lower River Tisza and to
suggest ceftain protection measures on lbe basis of
most recent data obtained.

Methods

In the period 1990-1992. the samples for studies
of physico-chemical parameterc of w:rter and
hydrobionts s'er€ collected. The analysis incllrded
oxygen reelne. nutrients concentratioo, as well as
composition and dynamics of plankton and bottom

fauna connnunities by using standArd Amercan
methods. The ichthyofauna dala are based upon the
results of economic and spolt catch in the folm of

Results and dlscusdon

Anjr lysis of oxyden bxl0nce. orsrnic load. and
n tfient contetlt pointed to the two characieristic
periods as dependent on the hydrological and
climatic conditions. Sumtner and early autrmn 1ow
level of water, sedimentalion and changes of
oxygen regime due to streaft slow down were
observed. A consider$le orgmic load and nn
increased content of nutrients were the basic
characteristics oflhe Riv€r Tisza at all the profiles
under investigation. The ef€cts ofthe reduction of
organic load along the stream owing to the
deposition of organic malter vith the suspended
materials and nilrification were not so evident due
to influence and thq arangement of pollutants. In
the period 1984 - 1986, ar evident incLease in all
the mineral fonns of itlogen, in paticular
a nronia, was recorded (Kojai6 et al., 1989), while
the period ofstrgnntion followed after.

Niirate fonn (7.62+4.11 ]n,ell,t making up 60-
800; of Ioral  ni l ,ogen predorinlred. Anmola
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concentration (0.9940.85 mgll) pointed to a
periodically high pollution of the Tisza and during
sumrner it mrde up 2-6% total nitrogen, whereas in
winler even 30%. Nitrite content (0.24+0.27 n,gl)
did not exceed l0% total nitrogen.

Phosphate amount eq - 0.38+0.21 mgll: Tp -
0.22+0.12 mAlD *as fo'nd to be significant at the
section under consideration. Ratio of nitrogen to
phosphorus pointed out the limiting role of
phosphorus in eutrophication.

The changes in the oxygen regine (dissolved
oxygen - 7.49+2.95 mgll; oxygen saturation -
75.2+28.58%) with decrease in content of dissolved
oxygen were rnost frequently due to the strean slow
down. Relativ€ly small corcentrations and
satuation (rarely over 80%) showed seasonal
variations. Summer and early-autumn minimum
were expressively evident. At the end of August of
1992 fish killing at the upstream section nearby
Novi Knezevac as a r€suli of oxygen deficienoy was
recorded. Supenaturation phenomenon is not a
chamcleristic ofrhe'Iisza and ir rs r€corded duJing
short intenals, namely most fiequently at rhe end of
July and at the beginning ofAugust as the result of
phytoplanllon activiE/.
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DurinS winier and in sunner chlorophyll
content was low, namely below 10 ms/m'. At the
end of MAy, bowever, at water temperature of 20'C, an incrcase in ils concenhation was fecorded,
Characleristic maximum values were observed in
the middle of lune and ar rhe end of July-begrn.1ing
of August. At luxuriant groi,th of plar*ton algae,
evident fluctuations in diumal-nocturnal oxygen
cycle were observed.

During thr€e-year inv€stigations the
phytoplankton community r€mained at small
species number. In spring and autumn
Baciilariophyta in particular the species of the
Een[s Stephanodkc s, Naric le, Nihschia,
l4sterionella, Melosira, tnd 3y edft prcdanj\ated.
In sunrmer. however. number of green algie. in
particular speci€s of genns Pediash.u l and
S.aredet',m.s increased. Cyanobacreria and
Pyrhophyta occurred occaslonally and w€re less
abundnnl as rvell as Euglenophyta.

In relation to qualitative composition, numb€r
of zooplai-kton species was decreased when
compared to previous resuits- ln the Rotatoria group
the speci€s of th€ ge:I,:us Brcchiotlxs and Keratella
domirated whiie Ciliata in Protozoa namely rhe
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specjes being the characteristic of water rich in
organic matt€r (Table l).

Quantitatively. water oftbe Tisza was evidently
poor jn zooplankton rnd ther€fore in 1992 only
Protozoa dorninated (Table 2).

Tabl€ 2 Qnanliririve conpositioD ol zooplankton (inn/ dnr) df
lorvq RiverThza oneo vrlnes)

species") had jndividual share over 20% whire rts
dominance was 60-70%.' lol . l  crch ar Yugos'rv secr.or of  rhe r iver
stream was mostly constant in the period under
consideration wlth values ranging fron1 100 to 111 t
per year (rable 3).

Table 3 [isl, catch analysis ot lorvcr Rivcr Tisza in kB (wl,olc

t992

The Oligochaeta species dominated in bottom
fauna of littoral zone of the riv€r. The specific
physico-chemical conditions of the river reduced
specres number rn 1992 Qurlhrt ively.  only srx
species of the four genera rnd th€ fnmily
Tubificidae - Lii ladtilus hoJfueineti, L.
claparcdeam$, L. detunia lll, R4nchilta
sowetbyi, Pota,,rcthi?i hatlno icttsis ard
Psanatlctides ba$ahts were found. The species of
tlrc gen]us Linnod hts being a characterislic of slill
and eunophrc wxlers evrdent ly do.]  l l ' i red Thrs is in
close conneclion with oxygen feductior and
increose in nutrients.

The qlnntitative analysis of boiton fauna
showed variations of numbers of the Oligochaeata
individuAls in two decsdes with an evidenl increase
in l99l wh€n average anDual numbef was 1,435
ind/fl' (Djukic ard Kilibardn, 1985i Djukic et al.
1993). In 1992, however, rdean annual number of
Oligochaela decreased significantly and it was even
six tihes as iow m nunbers in previoLrs year (227
rnd/m") Drast ic reduct ion of indrvrd,r i l  ind specres
numbers respectively of Oligochaeta was probably
due Io the rnf luence of unfrvorable physico-
chemical and hydrobiological pammeteN tlpon
sediment co|currently affecting the disturbarce of
the biological balance.

lnvestigation of fish commudty has been aim€d
to different habitats aDd nrvolves species b€ing the
indicatorc of water quality (with the exc€ption of
Acipenset ruthetud). Ttend of total calch ar fisling
seclors ofthe Tisza I ( Hungarian - Yugoslav border
- dike nearby Novj Becej) and the Tlsza Il (dike
nearby Novi Becej - river mouth) was analyzed.
The share of chrrac'er is l ic species rnhabir i . rg r iver
bed (A. t.uthans), Iittoral zone (stizostedio
t'tciope'co), a$ fload zone (tror nicn6) were also
shrdied. Particular aftention was paid to the
paficipation of Carcssiw awzr6 which in total
catch of noncommercial sp€cies ("other fish
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when lhe pad of individual species in total
catch was analyzed, however, drastic decrease in,4.
ntthem$ ^s well as the indicator speoies S.
l cioperca (S = 1.s0) and E. /'r.i'a (S = 1.75) was
recorded. At dre same tine, the padcipalion of c
ari'?rds (S = 2 s0) was unchans€d and remained at
A remarkable level te di g to increase slowly.

Trblc4, fi![ dilch MllysisofThzi I s.tor (ii kg)

Addirional annlysis of carch by sectors showed
c€rain differ€nces betw€en lhe fishing areas Total
catch in the Tisza I maintained similar annual
values, but in the anounts ofcaughl,r. ,lrlrsnrlr, g
lxcioperca and E. lucittt (\^ble 4) were evidelltly
reduced. Trend of reduotion of crtch of the
investigated species in the Tisza ll sector \\,as
sonrewhat less expfessed in the first two yea$,
whereas it was evidelri in S. lucioperca and E.
hrci1lj in 1992 (Tnble s). The c^tch of C. aurah5
expressed by sectors analyzed, remained the same
(mchanged), in palticular in the dowrstre n seclor.

Tatle 5. IisI crloh a"alysis ofTkza II s€cto.( ls)

1252 t2a1
2236

66242 932
lJ94 I t4432

A significartly snuller catch, in prdiclrlarwhen
f ishes ofpre)  $ere nnr  )  ,ed rh i l  r r ,1r  f l  beginni rg
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of previous decade mry be noted al the sanre area
{BudaLov er i l .  ls85).  Teid of redu.uor i . i
numbers of these fish species coniinued ir pasr
decade (Maletin et al., 1990) and ir the period
under consideration the catch ofs. ltoioper.d and
E. tu.n6 reached the lowest values.

The ichthyological results obtained show that
th€ water qualily of lower River Tisza was getting
worce dudng the Last two decades. The finding rs rn
agfeement witb the data on a slower growth rate of
Bticca bjoe*na (Brdakov and Maletin, l98l), and
S. ltrciaperca when compared wiih thal repoded
fron other riverc or water bodies in this pad of the
Pannonian basin (Maletin nnd Budakov, 1984) as
well as c€ltralparl ofthe Tlsza (Harka,1992).

The changes fepoited for the hydrobiont
communities under consideraiiofl are a signal for a
ne€d of more detailed rnvestigations, in pa|ticulnL
sediments, and for 0 positive action in coltrolling
ard prolecting lhis sectlon ofthe RiverTisza.
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