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Abstract. In thc Dcriod f987-1989 comDarative cxaminations were conducted on the
composition of zroilanllon in Danube and Tisza on several localities. In the composition of
zooplankton of these two rivers, a total number of 187 species and varielies were ascertain€d,
out of which 31 Protozoa , 1I9 Rotatoia, Cladocen and ll Copepoda. T he numbcr of species
in Danubc was highcr than the number of species asccrtained in Tisza and we also observed
differences depending on locality, that could be attribuled to a great cfient 10 the antropogenic
innuences. RoldL,na rcprcscnt in both water currcnts the most diverse gro p, where most
emohasized are reneta Bruchionus, Kcralellu, Cephalodcla, Colwella, Lecane ̂ nd Tichocen.
on rhe basis of-similar;tv index accordins to srrensen ( lg,E). Lhe dendroqrams show r$o
complexes, one in Danr;be and th€ oth;r in Tisza, which are linked th;ough a locanty
downstream from the mouth of Tisza into Danube. The saprobity index according 10 Panllc
and Buck (1955) in Danube, through all thrcc years, indicates a bctamesosaprobic polJution
stagc, whilc in Tisza in most cascs a betaalfamesosaprobily.
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Introduction

Ahhough hydrobiological researches in thc
Danube and Tis/a were conducred for many years,
there are not many works relating to comparative
data for these two rivers. We recently carried out
only a few works (Dobler and schmidt, 1980;
Tcvann€ Bartalis, 1987;Puiin et al. 1990).

Sincc tbose mostly rolatc to tho composition of
pbyloplanktoo, the aim ot this work is to givc d
comparative survey of zooplankton cornposition.

Material and nethods

The examinations includcd the period 1987-
1989. Samples were laken in monthly intervals in 6
local i l ies: Bezdan ( l ) .  Novi sad (2).  Novi Bdnovci
(3) by the riv€r Danube, and Martonos (4), Novi
necej (s) and ritel (6) by the dver risza,
respect;vely. The material was collected with a
plankton net No. 25 made of mill silk (nylon) and
treated padally liv€, partially in ll{ed state (in a%
formalh).  ln order to e"tablkh rbe i imi ldr i r) .  rhe
index according to Sorenson (19,8) was calculated,
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whilc the link is shown on dendrograms. clustering
method was made according to Snoalh and Sokal
(1e13).

Results &nd discussion

During the examined period, a total number of
187 specics and varieties were ascertained in the
composition of zooplankton, out of which thero
werc31 Ptot(noa,1\9 Rolaloia,26 Cladacev al:.d
11, Copepodtt (Tab. 1.). Composition of
rcoplankton was slightly more diverse in Danube
(total of 172 specigs and varieties), although therc
were dinerences depending on the locality. The
highsst number of species were ascertained at
Bczdan (158), less at Novi Banovci (120) and the
smallest number at Novi Sad (116). A total of 131
species and varietics was ascertained in Tisza, out
of \thi& 29 Ptotona, 82 Rotarria, 17 Cladocerc
and 10 Copepoda. }Iere, the differences in relation
to localities were also evident. So, 101 species were
ascertained at Ma(onos, only 66 al Novi Bccej,
and 91 at Titel. We explain this by the influence of
pollution broughl through the canal Becej-Vrbas
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at Novi Becej and by Begej which streams in Tisza
at Titel.

larger numbers (Pujin 1988, 1989, 1990; Pujin et al
1987, 1990 a, 1990 b).

Thcse dilfcrcnccs in Tisza arc cvcn rnoro
draslic. Kalafatic ct at. (1982) asc$tai.ed in Tisza
about 60 zooplankton species. This nurnber was
mainly maintained unlil 1979 (Pujin el al. 1984;
Pujin and Ratajac 1983), to be of larger later,
espcc;,ally Rotatoia which we conncct witb the
conslruclion of a dam at Novi Bcccj and thc
influence ot the HE Power Project Djerdap,
affecting not only the mouth of Tisza inlo Danubc,
bul also felt in Novi Sad (Pujin 1985; Kojcic et al.
1989; Pujin ot al. 1990).

In rclation to olher groups, for example
Cntstacea, no essential changes were found
(Ralajac and Rajkovic, 1985). In relation to the
particjpation of particular groups in the
composilion of zooplankton, thcrc arc also somc
diltcrcnces. So in (ho composition ofPlorozod,lhc
nain components are Clrata, participation of
which ranges bor,r 5'7.3/a to'7'7.8/a (Fig. 1), then
Te1'lacea (16.7a/t25Va\. Only thcsc trvo groups of
RllizoNdn-Pnlozou werc rcprcsonlcd in Tisza,
while in thc Danrbe we ascertaincd also Helina
^n(l Suctoria. As it was alrcady mcnlioncd,
Rrrdlrd, rcprcscnt thc mosl d;vorsc group in thc
conrpr ' . i r inn ot z, 'ofhnkt.-rn in Ih(sc t$, '  r i \cr ,
Thesc arc thc gcnet^ Eruchionu$ Kc tella,
Cepha lodella, Colutclla, L.cane and Ttichocu a.
Their perccnlagc participalion varics dcpending on
the local i ty (Fig.2).
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Ifwe compare the conposition of zooplankton
in Danubc and Tisza with earlicr rcsults, wc can
notice somo differcnces. So for cxamplc, the
differences in Danubc arc not so noliceable
regarding the number of species as in the
reprcson(cd spcci€s. So Zivkovic (1987), on tl,c
basis of researches conducted in the period 1947-
1963 and 1965 1973, has ascertained a total of 129
species and vaticl.ics of Rotatoia wilh 68'lo ot
t)?ical planklon spccics, while the rest was mainly
ph',tophil and met rarely and individually. This
relates especially to the genus Tichocen, whose
species are mainly reproscnlcd among the
macrovegetadon in morc still wa(ers. According to
this a thor, the same werc mainly ropresented as
individual samples, but now they appear rnore and
mor( in some local i r ie.  in Danube, dnd al .o in
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Cr,do.em rJnrilie\,n the D;nube and I s/a ( l!37-l!8qJ

According to the earlicr .escarchcs, thc gcncra
Bnchionus aftl Ke tella Dlavcd an imDortant rolc
in the composition of zo6plankton. A; inportanl
place was taken also by thc gcnc.a Poryartllra,
Synchaetu (Zi\ko'ic 1987; Pujh 1982, 1988; Pujin
et al. 1987) and Aspla chna. Concerning thc
conposition of Cbdoceru, the main components
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are the families Daplnidae and Chydondae (Fig.
3), which vary depending on the localily. The
similar composition of Cladocen ^t<J Copepoda
was also ascertained in Danube and Tkza by
Ratajac ( la8l  and Ratajac and Rajkovic (1a85).
which m€alls that up to now antropogenic actions
did not considerably influence these groups.
Ana\zing dendrograms for particular groups, we
noticed that fot Protoma and Rolatoia fiore
mutual s imi lar i ty was shown on Incal i t ies in
Danube as wel as in Tisza (Fig. 4).

The dendro$ams of C/adocera and Copepodl
show rather uniform index at all localities In
relation to loc. s (Novi Becej), where the similarity
indcx is nuch lowcr (Fig.5). This can bc atlributed
to the influence of canal Bccei-Vrbas, which
affects this group by i ts pol lut ion. Anal lz ing thc

Conclusions

On the basis of comparative examinations of
the zooplankton composition in the part of
Danube and Tisza in Vojvodina (Yugoslavia), the
following could be concluded:

saprobity index according to Pantle and Buck
(1955), obtained on the bases of represented
zooplankton species and their relative abundance,
we tan see rhi t  in dl l  rhe three etamintJ ycar.  in
Danube, the values were lower, indicating
betamesosaprobity, while in Tisza the indexes
indicatcd beta-alfamesosaprobity (Fig. 6).
Contrary to our data, Dobler ard Schmidt (1980)
indicate on the basis of represented ph!'toplankton
species that Danube is more polluted than Tisza.
fhc causes of this are probabt different sampling
Deriods. since also in our earlier investiqations we
;stablished saprobity index values in Tisza within
the limits of betamczosaprobity, which in rccent
years arc dcleriorating (Stanojevic and PDjin 1973;
Puiin and Stajonevic 1979; Pujin and Rajkovic
19',79).

In the Deriod 1987-1989. a total number of 187
sDecies and varietics were ascertained in these wo
rivers, out of which 31 Prolozoa, 119 Rotatoia,26
Cladoceru and 17 CoDeDoda. The number of
species in Danube was-higher (172) than that iI
Tisza (131), differences were also observed
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s o m p l i n g  s i l e s
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, leorndios on local i l ie\  thal  could lo asredl e{enl
he connicled lo anrropogcni(  innuence ol
hvdrotechnical actions and pollution.' 

Rotakia rcprcsent tbe most divcrse group in
botl water currents, arnong which especially
emphasiz-cd are genela Bruchiotlus, Keutella,
Cephalode a. Colwella, Lecane aldTichocera.

On the basis of similarity index according to
Sorensen (1948), the dcndrogams indicale lwo
complexcs when in question $e Prolozod,
Rotritoda and Cladoceru, which are linkcd through
localities downstrcam the mouth of Ti-\za into
Danube. The compositiol of Copepodas is simil^r.

The saprobity index according to Pantle and
Buck (1955) indicates a bctamesosaprobity grade
of pollulion in Danube in all thrcc years, while tha(
is beta-alfamczosaprobic in many cascs for Tisza,
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APPENDIX

Tab.1. Qualitative composition of Zooplanklon in the Vojvodina section of the river
Danube aDd the Rivei  Tisza (1487-lb8q) Danube: l .Bizdan.2.Novi Sad,3.\ovi
Banovci. Tisza: 4.Marronos, 5.Novi Becei, o.Tirel

DANUBE T ISZA
1 .  2 ,  3 ,  4 .  5 .  6 .

Act inophr is  soL EHR.
Act jnosphae.6 e ichorni  EHR
acineta sP.  EhF.
Ano€b6 ve.rucosa EHR.
A.vut9E. i3 El lR.
Aspid isce costetd
(DIJJARDIN) CI .L.
cafchesiun poLypinLrm L.  +
centroPyxjs acuteata sTErN
c.d iscoides EBR.
chi  lodonel la  c lcutus 0.  F. i l ,
Ch, !n. inata arR.
cotp id iun co(pode
(E| lR.)  STErN
0i f f tugi€ corona IJALL I  CN
D. t  imet ic€ LEVTNoER
Didin i l f l  nosutun 0,  f . l l .
Dj  teptus Enser O, l . l l .
E p i s t y l  j s  p l i c a t i l i s  E [ R .
Ledus plsi { (!s oUENNERSTEDI
Pafamecium 6uret ia  EHi ,

P. t r ich iun SToCKES
stytonychia myt j  Lus ElR.
r in t inn id iun f  Luviat i te  KENT
I inr  jn iopsjs  l8c!st | " is  ENTZ
Iokophrya q!ad.ip6.tita

Vo. t icet  ta  carpanuLata EHR.
v.conveter ia (1.  )  NoLANo

Anureopsjs f  issa (60ssE)
Ascwfpha asiL is  2ACNARIAS
A.ovaLis (BEiGENDAIIL)
Asptanchna brishtreL I j 60ssE
A.gi rodi  DE GUERIIE
A.hef f ick i  DE GUERIIE
a.Pr iodonta GossE
A.s iebotd i  (LEYDtG)
srachjonus dnsut6. is  cossE
B.afguLar is  f  ,b idens PLATE
B,bidentata f . ine.n is  (RoJss.)  +
B.budapest inensis oADAY
B.cEtyc i f to fus PALLAS
E.catyc i f  torus f  .anurei fofmis
SREHM

B.catyc  j f  (o f  us  f  .an 'phyceros
EI ]R.

B.d ivers icorn is  DADAY
B. fa tca t ls  zac l laR lAs
B. fo r f  i cu ta  ( l l IERZEJS( l )
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species Loca(  i t ies
DANi]BE TISZA

1 .  2 ,  3 .  4 .  5 .  6 .

B.  teydis i  CONN
B.patuLus (0.  F. l l .  )
B . p t j c o t i  t i s  U L L E R
B . u . c e o l a r i s  ( o , F . . )
8.u.ceot6. is  v . .ubens EHR.
ceph6todet ta aur icuLata
( I IULLER)

c.etet t ina ( r , ruLLER)
C,eva (GoSSE)
c.ex igua (GossE)
c. for f icut€ (El lRr  )
C.s jbb8 (EHR. )
C . s . a c j  L i s  E H R .
C.te. ta Donner
Colu.et  ta  adr jat ica (Et lR.  )
c .cotu.us (El l i . )
c.dicent16 GossE
C.obtusa (GOSSE )
C.uncinota (E[R.  )
c .uncin€ta f  .b icuspidats
(ENR. )
C.unci f t tE f  .def  lexa CossE
C.obtonga DONNER
Conochi  lo ides natan€ sELtco
D jcfdnop\ofus uncinatus
( t ' tL INE)

0. for f ic6t !s  (  ULIER)
DiEsotrocha 6cuteotE (ENR. )
Epiphanes nacrour€

E.SCNt6 (NULLER)
E u c h t 6 n i s  d j t a t a l a  ( E  R . )
Fi  t in i6 cofnutE brachiata
(nOUSSELEt) nofl, nov.
F.  Longjseta (EHR. )
F. longjset6 var .p5ss3
(0. F.r 'r .  )

F.termin6t is  (PLATE)
F.opot iensi6 zAcl laRIAs
Castropls stytifer lill]Ot
Hex€f thrd mi fE (8UDSoN )
ll. fennicd LEVANoEn
XetLicot t iE tongjspi ru KEIL
xeratet ta cocht4. is  (GossE)
( ,cochlEr is  var . tect€
(LAUT€RBORN)
k.coch(ear is  var . tecta f  .
nic..c€nth6 (LAUIER. )
k .cocht€6. is  f  .mcf  Ecantha
(LAUIER. )
K.cochtesf  is  f  .conneclens
(LAUTER. )
( .cochtear is  var , robusta
(LAUITER. )
( ,cocf i  {ea. js  var  h isp ida
LAUTEIEOR
K.cochtea. is  v6r  i r resutar is

K.cochteEr is  var .  i  r regular is
f  .H3r tn6hi  (asPER,HEuscHER)
X.pdLudosd (LUcKs)
x,qudrdta (o.F.  . )
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DANUEE TISZA
2 .  3 .  1 .  5 .  6 .

K.qu5d.ata var . l renzel i
(ECKSTEIN)
K.quadrata var .d jspers6
(CARL IN )
x.qudrata t . ret icuLata

( . t ic inensjs (cALLERIo)
K. t fopjca (APSTEII I )
K.vatsa (ENR)
( .vaLga f  .nonqspina (XLAUS. )
Lecane b.rtt€ (GOSSE)
L.ctosterocerca (sclllilARDA)

L,qu€dr icar  jnata (sTENR00s)

LePadetLa ov6l is  (  ULLER)
Lepadel  l6  P6tet  ta  ( l ruLLER)
L,q! j ryLre.ostats (Lucxs)
L.rhoftoides (eossE)
Li t i ferot focha subt iL is
ROOEI,JALD
i ly t i  t im b icor in€ta (PERTY)

NathoLca acurninat6 (E[R.  )
n,squamura (0. F.r,r.  )
Phi  lod ina  c i t f in6  E[R

Pts ty ias  quadf ico fn is  (ENR.  )
Potysr th rs  do t ichopte .a
IOELSON
P.eufyPter6  I I IERZEJSKl

Ponfi (yx corPLsnsts CoSSE

Rot6 . i6 .ep t ln ie  (E l rR. )
R.neptunoides flaRR I G
R.  fo ts to f ie  (PALLAS)
Synchaeta obLonga EllR.

Testudjnel la p6t jh6 tlERlilANft
l . i cho t r ja  po . i t tun  (0 ,  F .14 .  )

Tr ichocerca  cEp lc in€
( l I IERZ ET.ZACHARIAS)
Tr .co t  ta r is  (Ro lss .  )
T f  .d ixon-nut td t  i  JENf l lNGs
l . .cy t indr ica  ( I f iHot )
I r .  Long ise ta  (sc lRANK)
Tr .porce l lus  (GossE)
T. .  pus j  I  la  (JENNINGS)
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DANUBE T ISZA
1 .  2 ,  3 .  4 .  5 .  6 .

Acroperus harpae 6AIRD
Alona af f jn is  (LEYDIC)

A.quadrangutar is  (0.  F. t { .  )
AtoneLta excisa (S.  FISCHEi)

Bosmina cofegoni BAI RD
B. tongi  rosf t is  (o.  F,H,  )
cerio&phni3 quadfang!ta

chydofus ovaLis KURZ
Ch.sph6e. jcus 0.  f .d .
D€phnia c lcu l6t6 sARs

D. tongispina 0.  F.  M.
D,PULEX LEYDIG
Diaphanosom bf achyurw'
L I E V I N
Leydjs i€ teydjs j  (sct ]0LDER)
Leptodoro k indt j  ( |oCKE)
r , ro i  na bfachi6t6 (JURINE)
I'l.njcrurE (XURz) SRAIIEK-illlSEX
14a.rothr jx  la t jco.n is  (JURI E)
Pe.ac6ntha t .unc8ta (0.  F. l t ,  )
Rhyncotatoha fost f  EtE (X0cN)
scsphotebe. is  k ins i  sARs

simocephetu3 vetutus (0.4.n.  )

COPEPOOA
Acanthocyclops robustus 6ARS

cyctops st fenuus (F lscIER)
C.v ic in | ls  (ULJANIN)
0i6cyctops b jcuspi&tus sARs
Eucyctops semutat l rs  FIScNER
E,speretus (LJILJEEoRG)
EupdiEptomus 9r6cj  l js  saRs
l lacrocycLops 6tb idatus JIJRITIE
lleso.yclops teuck6.ti cLLJs
Ihermocyclops crdssus
( F I S C N E R )

1 5 8  1 1 6  1 2 0  1 0 1
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