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Abstract

In the period of inwstigation from 1987 to 1988, a total of 19 Cladocera and 8 Copepoda from
Crustacea species was found in Mrtva Tisa.

There was 13 and 18 Cladocera species in both years respectively, i.e. 8 and 6 Copepoda spe-
cies. The largest number ofspecies appeared in the summer (12 and 14 Cladocera and 6 Copepoda
species).

Dominant species were: B. longirostris, Ch. sphaericus, D. brachyurum, S. crystalina, C. uicinus
and Th. crasszs with highest order of domination (Dt) and rather low frequency of domination (DF),
while higher frequency index (pF) and lower order of domination was observed for the following
species: D. cucullata, E. gracilis, E. serrulatus.

Among physical and chemical parameters, t oC of water varied the most. During the summer
months it was 26 'C. A Decrease in the amount of dissolved oxygen down to 6,8 mg.dm-3, followed
the increase of water temperature.

Quantitative composition varied also. Total values were greater in 1987. The maximum values
for Cladocera and Copepoda (59 and 217ind.dm-3) were recorded during the summer period,

For nauplius however the maximum were in the spring (171). In 1988, maximum values for all
three groups were recorded in the summer (Cladocera I 1 7, Copepoda I 87 and nauplius 127 ind . dm - 3)

Introduction

Crustacea, i.e. Copepoda in the Dead Tisa, eurug-Biserno, an island-bychannel
of the Tisa river were the subject of our former investigations (RATAJAc 1975, 1981).
This ecosystem is biologicaly very productive, providing suitable conditions for
the existance ofa large number offish species. Since zooplankton represents a signi-
ficant component in the dies of many fish species, the aim of this experiment was
to investigate the composition and dynamics of population of the dominant Crus-
tacea species.

Methods and Materials

The material in the Dead Tisa near eurug was collected during 1987 and 1988. In the ffrst
year all seasonal aspects were encompassed, while in the second year samples were taken in monthly
intervals. Parallel to sampling for biological analysis, certain physical and chemical parametres
were also measured: t oC of watcr, and pH as well as oxygen dissolved in water. The material was
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collected and threated with standard methods. Frequency index (pF), frequency of domination (DF)
and order of domination (Dt) was calculated,

pr : A. tm DF : 3g' loo Dt : T't*

n : total number or ,u.pt", 

n n PF

m : number of samples in which species were present
md: number of samples in which species were dominant

Results and Discussion

In the course of investigation in addition to dynamics of population of the
dominant Crustacea species, some ecologicalfactors were also monitored, Fig. 1.
As can be seen pH values varied slightly, never going over 8,6. Creater variations were
experienced with temperature and amount of oxygen dissolved in water. Values for

; 02 mgldm-3
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Fig. 1. Som: physical and chemical parameters of water in the Dead Tisa near eurug in the period
of investigation
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oxygen are rather high, which is quite understandable, keeping in rnind the biologi-
cal productivity of the ecosystem. They were lower when wbter temperature was higher
and vice versa. For the Crustacea as seen in Table 1 during investigation period
a total of 19 Cladocera species and 8 Copepoda species were found. So the list of
Cladocera species increased compared with our previous investigations (Purrx and
Rararac 1988), while the number of Copepoda species remained the same. Quantita-
ve and qualitative composition was different in the years of investiagtion and varied
according to season. In 1987 13 Cladocera species and 8 Copepoda species were
recorded. In the second year number ofCladocera species increased to 18 and Cope-
poda species decreased to 6. Species: A. harpae, L. kirdiii, L.leldigii, M.laticoriis,
S. mucronata and S. oetulus were not recorded in 1987. A variance in qualitative
composition of Copepoda was less expressed in the years of investigations. In the
second year of investigation A. robustus and C. strenuus were not found.

Seasonal variations were also noticable. The largest number of species in both
years was in summer, than in autumn and spring, and the least number in winter.
The largest number of species was found in summer of 1988, when 14 Cladoceara
species and 6 Copepoda species were recorded, while in autumn of the same year
11 Cladocera and 5 Copepoda species were observed. Dominant Cladocera species
were: ,8. Iongirostris, Ch. sphaericus, D. cucullata, D. brachyurum and S, crystalina.
Thes species had the highest frequency index, Tabl. 1. Some species had considerable
frequency index such as; A. quadrangularis and D. cucullata in 1987, but low popu-
lation density. In our previous investigations (PunN and R.a.ra:ac 1988) when zoo-
plankton was studied in the period from 1983 to 1987 in the Dead Tisa, aforemention-
ed species were dominant along with D. longispina. They were present in each year
of investigation. It is interested to emphasize the presence of ,8. coregoni species in
the Dead Tisa, being a rare element of Cladocera fauna in the fauna of Seriba.
The presence of periphytonic species should also be underlined: A. hnrpae, Ch.
sphaericus, A. excisa, S. crystalinai S. uetulus, as well as species specific for litoral
and bentos: M. laticorms, and representatives of Scapholeberis genus which is quite
understandable bearing in mind that this ecosystem is rich in phytoplankton and
aquatic macrovegetation. However, plankton species are also present such as: .8.
longirostris, representatives of Daphnia and Ceriodaphnia genus and D. brachyurum
from Cladocera and M. leuckarti and Th. crassus from Copepoda. During a warmer
part of the year species D. brachyurum and S . crystalinahad higher population density,
a rare phenomenon in our waters, and from Copepoda : M.leuckarti and Th. crassus.

Dominant Copepoda species were: A. oernalis, C. oicinus, E. gracilis, and Th.
uassus, Table. 1. The highest population density was observed in summer. Species
E. serrulatus and M. leuckarti had considerable frequency index, but small number
of individual Copepoda in samples. For E. gracilis species frequency index was 100,
but frequency of domination and order of domination was not so high. as in species
Th. crassus, which had much higher population density. During all seasons the
folowing Cladocera species were present: B. longirostris, Ch. sphaericus, D. cucullata,
and Copepoda A. uernalis, C. oicinus, E. serrulatus, E. gracilis and Th. crassus.

Group of authors studied planktons in this ecosystem (Keranerld et a/.
1982). They reported 15 Cladocera and 8 Copepoda species. Except a small number
of species the same was reported in our investigations.

.- Similar qualitative composition of Crustacea is observed in the Obed-bara
(Zlvrovld 1973). This is understandable since there are certain similarities between
these ecosystems. Waters are relatively shallow with insignificant motion. The Tisa
supplies the Dead Tisa, while the Obed-bara receives its water from the Sava. Area,
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ind /dm-3
W-Win ter ;  Sp-Spr ing ; A-Autumn

O_.-o noupl ius.
F-. -  Coparpodo
O-.-... Ctodocero

Fig. 2. Quantitative composition of the Crustacea groups investigated in the Dead Tisa near e-urug
Table l. Qualitatiue composition of the Crustacea groups inuestigated in the Dead Tisa near Curug

alongside the river is overgrown with macrovegetation. There was considerable
difference in the quantitative composition between the years of investigation. Maxi-
mum values for Cladocera and Copepoda in the first year of investigation were obtai-
ned in summer and for nauplius stages in spring, Fig. 2. In the second year of in-
vestigation maximum values for all three groups were obtained in summer, than in
spring and autumn. In addition to other factors this composition was greately
affected by the temperature wich varied considerably in spring of that year due to
late snow that unexpectedly fell in spring, Fig. 1. The number of Copepoda species
in winter months during the first year was two times higher, i.e. 6 and in the second
year 3 species. Total numerical values were lower in the second year of investiga-
tion. In both years of investigations the highest values were for Copepoda.
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Conclusion

In the course of 1987-1988 investigation of the composition and dynamics of
crustacea in the Dead risa, near Curug was performed. In that period a total of
19 Cladocera and 8 Copepoda species was found.

Variatons in the qualitative and quantitative composition was observed between
the years of investigation, as well as between particular season. Number of Cladocera
species in the first year of investigation was 13, while in the second year it was 18.
Number of Copepoda species in 1987 reached 8, while in 1988. it was 6.

Differences were also evident according to seasons. The greatest number of
species was found during summer than in autumn and spring, and the least during
winter.

In quantitative composition differences both between years of investigation
and various seasons were apparent. In the first year of investigation maximum values
for Cladocera and Copepoda were obtained during summer and for nauplius stages
during spring.ln the second year of investigation maximum values for all three groups
were in summer months than in spring and autumn. These differences were caused
according to my opinion by water decrease in the spring of 1988.

Most dominant species with the highest frequency index, appearing in all seasons
were: .8. longirostris, Ch. sphaericus, D. cucullata from Cladocera and A. oernalis,
C. oicinus, E. serrulatus, E. gracilis and Th. crassus from Copepoda. Species D.
brqchyurum and ,S. crystalina had high order of domination but not high frequency
index because they were dominant and had great population density in the warmer
period of the year.

Periphytonic species were represented by: A. harpae, A. excisa, Ch. sphaericus,
S. crystalina, S. uetulus and E. serrulatus and bentos and litoral M. Iaticornis along
with representatives of Scapholeberrs genus. From planktonic species the following
reperesentatives of genus were present: Daphnia and Ceriodaphnia, B. longirostris,
D. brachyurum, L. kindtii, M. mitura, and M. Ieuckarti and Th, crassus.

References

K.arr.mC, V., Onu3rovrd, Lt., Zlrrovrl, A. (1982): Prilog proudavanju planktona nekih voda se-
vernog Banata. - Arhiv bioloikih nauka, 34,89-101, Beograd.

PurrN, -V., RArArAc, R. (1988): Sastav i dinamika zooplanktona Mrtve Tise. - Tiscia, (Szeged)
23, (Rad u Stampi).

Rlrarnc, R. (1975): Copepoda nekih stajadih voda Vojvodine. - Zbornik za prirodne nauke
Matice srpske, 47, 92-119, Novi Sad.

Rlra;ac, R. (1981): Sezonska dinamika i distribucija Copepoda u nekim vodarna Vojvodine. -
Zbornik za prirodne nauke Matice srpske, s. 61,71-115, Novi Sad.

Zlrovr6, A. (1973): Sastav i Dinamika zooplanktona i mikrofaune Obedske bare, - Zbornik za
prirodne 14uk9 l\4a1ice srpske, 45, 135-154, Novi Sad.

55



A Crustacea popul6ci6 ilomindl6 fajainak iisszet6tele
6s dinamikdja a Holt-Tisziban

Rlr^lrac RuZtcl

Term6szettudom6nyi 6s Matematikai Egy9t9m, Biol6giai Tanszek' Novi Sad'
Jugoszl6via

Kivonat

Az l9g?-gg-as id6szakban a Crustacea popul6ci6b6l 19 Cladocera., ill. 8 Copepoda faj keriilt

azonosit6sra a Holt-Tiszaban.
Az els6 6vben f f Cfai|cera ,rs 8 Copepoda, a m6sodik 6vben pe-dig 18 C.la^docera 6s 6 Copepod--a

ralt aronosiioti"tl,c. r":rii;il6;t6t;;taii iooszatuan volt kifejezett (r26s14 Cladocera-" ill'

6 Copepoda faj).- ---A-6;diirs 
fajok kiiziil, amelyeknek a legnagyob! ,,r1ng dominanci6iuk" volt ezek a B

longirostris, Ch. sphaericusl O."Ariinyuru^, S. uysoiiii' C' uiinit €s.Th' crasslus: viszont nem volt

kiemelked6 a gyakorisaguli (Op1; i'ii. iiriliata,'8. grrcilis 6s E. setulatus fajoknak pedig nagvobb'

frekvencia indexiik volt (PF).
A fizikai-kemiai pa.arri3teret kijziil a viz h6m6rs6klete (t "C) mut-atott legnagyobb^ v6ltoz6st'

A nv6ri id6szakban Ze .i-i'i, 
"fe.t". 

e frOmgiretbt emelkedBs6vel cstikkent az oldott 01 mennyi-

d"j;kil,ffi;i;;i;. ii. ,q. mennvis€gi cisszet6tel uevancsak v6ltoz6 volt'

Az tisszert€kek 1987:;;;;;*fr"U"t nottut' A'ny6r folvam6n ertek el a maximum 6rt6kekct

a Cladocera 6s Copepoda i"j;ilG"fi;2i7inOla*'), a Nauplius l?.1-es indexszel tavasszal volt'

A maximum ertekeket mindh6rom csoport ny6ron 6rte el (Cladocera 177-' Copepoda l8?-

€s Nauplius 127 ind/dm3).

Cocras u.qmaMnna AoMtrHaHTHbrx BtrAoB Crustacea n Meprnofi Tnce

P. Parafiau

OaKy[$Ter ecr@TBelrlrbrx uayx, Euonoruxecxnfi uncrzryr' HosHfi CaA

Perroue

B 1987 r. n 1988 r. cpega crustaCea B MeprBoft Tuce 6rrno o6uapyxeno 19 g[.qos cladoCcra

n s ,uao"-copipoau. s tsg7i. 6"rro o6uapyxeuo 13, a s 1988 r. - 18 ar,qos cladocera tr coor-

;;;;r". 8 ll 3 srAos Copepoda. Jleror'r qrc,1o Ha6lroAaeMbrx BrrAoB 6rrno nau6o:ree BblcxEM
(Ii-i-tii"tos Cladocera 

-6 
Bfinoe Copepoda). .{or'cruanrxrrul tB,ItJlucb crreAyroune BTTAEI:

E. 6"iii"iii,bi. iino"rirut, D. brachyirum, S. crystalina, C. tsicinus u Th. crassas ArIt srrrx BrraoB

Vpo"ii" gor,crxanrnbcru (Dt) 6rrn caMrrft srrcoxlrfi' B To BpeMt KaK 1ax qacrora AoMr[rarrrrrocrr
(6Ft;; iliilu O"tnu.aolon *rcoror. V crreAyrorqnx BnAoB na6ntoAancs caNorfi sncoKrfi 'racror-

;#";;;* (pF): D. 
"uruiloto, 

E. gracilis, E.-serrulatus, a B ro xe npeur 6onee nrlxnfi ypoBerrb

ao**"toaiin. 
'Cpaor 

xnM[riecKnx u $u:uuecxux xapaKTepncrltK ̂ caMb]e 3Haqnre,'b'bre [3MeHelil{r

naoruoAanu B TeMnepaType BoAbr, KoTopzrt JIeToM AOCTUranaAo 26 oC. C-uosrrurenlleM TeMIIepa-

Typbr yNrenbilalocb Kon[qecTBo pacTBoleHIIOro Kacjlopoaa no 6,8 rur/.qM3._Ha6lplaJucb Taxxe

tr3Me'e'r' KortrqecrBeH'o.o cociasa. d6rrye 3HatreEE , noryqeHHble s 1987 r.' npeBblrrrarfi coor-

BeTcTBerilIbIe pe3ynbTaTbl 1988 r. Maxcrnvralbuble 3Haqentrt IIIoTHOcTII An't Cladocera u Copepoda

r"6".l"tt rir6r"r (59 tr-il7 walau'), a.4nr Nauplly1- Becnoft !]-t u1g)' B 1988 r' ArIt Bcex

;;;ilffi;;;;^,rvii "aO"toaan# 
i"r6ia (ctuoo" eri 177 , Copepoda r87 n Nauptius 127 wtl,lwa')'
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Sastav i dinamika populacija dominantnih wsta Crustacea u Mrtvoj Tisi

Rrrlrlc RuZrce
Institut za biologiju prirodno-matematidkog fakulteta, Novi Sad (Jugoslavija)

Rezime

U ispitivanom periodu 1987-1988. god., u Mrtvoj Tisi, od Crustacea je ukupno konstatovano
19 vrsta Cladocera i 8 vrsta Copepoda. Prve godineje bilo 13, a druge 18 vrsta kladocera i 8 odnosno
6 vrsta kopepoda. Najveci broj vrsta je bio u toku leta, (12 i 14 vrsta kladocera i po 6 vrsta kope-
poda). Dominantne vrste su bile: B. longirostris, Ch. sphaericus, D. brachyurum, S. crystalina, C.
uicinus i Th. crassus i imali su najvedi rang dominacije (Dt), ali ne i veliku destoiu dominacija (DF),
dok su veci indeks frekvence (pF) imale vrste: D. cucullata, E. gracilis, E. serrulatus a manji rang
dominacije. Od fizidko-hemijskih parametara najviSe je varirala t oC vode. U letnjem periodu je
iznosila 26 "C. Sa porastom temperature vode opadala je kolidina rastvorenog kiseonika i do 6,8
mg/dm3. Kvantitativni sastav je takodje varirao. Ukupne vrednosti su bile veie u 1987. god. Maksi-
malne vrednosti za kladocera i kopepoda, (59 i217 ind./dm-3) bile su u toku leta, a za nauplius 171
ind., bile su u prolece. U 1988. god., maksimalne vrednosti za sve tri grupe su bile u leto, (kladocera
177, kopepoda 187 i naupliusa 127 ind./dm3.)
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