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Abstract

In the period of investigation 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 of species appeared in the summer (12 and 14 Cladocera and 6 Copepoda
species).

Dominant species were: B. longirostris, Ch. sphaericus, D. brachyurum, S. crystalina, C. vicinus
and Th. crassus 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 °C 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 217 ind-dm-2) 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 117, Copepoda 187 and nauplius 127 ind-dm-3)

Introduction

Crustacea, i.e. Copepoda in the Dead Tisa, Curug-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 of a large number of fish 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 Curug was collected during 1987 and 1988. In the first
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 °C of water, 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.

m md DF
pF = —:100 DF = —-100 Dt = ——-100
n n pF

n = total number of samples
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

t°C; pH; 0, mg/dm™3
26 :

24

o——e {°C
¥=-=-=X pH -3
0===0 0, mg/dm

22
20
18
16}
1%

12

10

2

] 1 1 1 1 L 1 1 1 1 |

1 1

1 1 1 L 1 - o
Monthsll IV VIl VIl IX XI XII onomovov o vVEvIE Vi IX X XI
1987 1988

Fig. 1. Somz physical and chemical parameters of water in the Dead Tisa near Curug in the period
of investigation
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oxygen are rather high, which is quite understandable, keeping in mind the biologi-
cal productivity of the ecosystem. They were lower when water 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 (PusIN and
RATAJAC 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 of Cladocera species increased to 18 and Cope-
poda species decreased to 6. Species: A. harpae, L. kirdiii, L. leydigii, M. laticornis,
S. mucronata and S. vetulus 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: B. longirostris, 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 (PusiN and RATAIAC 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. longispira. They were present in each year
of investigation. It is interested to emphasize the presence of B. coregoni species in
the Dead Tisa, being a rare element of Cladocera fauna in the faura of Seriba.
The presence of periphytonic species should also be underlined: A. harpae, Ch.
sphaericus, A. excisa, S. crystalina i S. vetulus, as well as species specific for litoral
and bentos: M. laticornis, 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: B.
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. crystalina had higher population density,
a rare phenomenon in our waters, and from Copepoda : M. leuckarti and Th. crassus.

Dominant Copepoda species were: A. vernalis, C. vicinus, E. gracilis, and Th.
crassus, 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. vernalis, C. vicinus, E. serrulatus, E. gracilis and Th. crassus.

Group of authors studied planktons in this ecosystem (KALAFATIC et al.
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
(Zvkovi¢ 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,

51



81 £l
[e10L
I 14! S 14 8 4! S 14 61

06 X (I 4 "Q) snpmaa snjpydaiowi1s
€LT X X 00S I'II TTC X (W "d "O) puyvisdso ppis
06 X (‘W 4 "O) pipuosonu *§
78l X T’ X X SAVS 18Uy s143qajoydnog
I'IT X (DIAXAT) S141S0411094 "
€LT X X 'Ll X AISNH—NAWYAS (ZAN) D401 DU
06 X (auuInf) S1uA0011D] X14Y10i50py
06 X (MATQIOHOS) 1151pda] v1SipdaT
06 X (3M00Y) 1m1pury viopordaT
00§ T8I V9t X X 0'SL €€ vvv X X (NIAGIT]) wnandyov.q puiosouvydviq
781 X X 1’11 X ‘W "4 O purdsiduoy *q
yer 06 LTL X X X X L'LL X X X X SUVS pipjnond vuydoq
§'sS ¥'sy 818 X X X X 1999 ¥vr 999 X X X X ‘W “d O snoravyds sniopdy)
€'LT X X (44 X X (I "d "O) pnSuv.ipvnb viuydovporia)
§'SS v'sv 818 X X X X | 8Ty ¢€¢€e LLL X X X X (I 'd "O) stsonnsuoy g
7’81 X X T X advig 108202 punusog
(41! X €€E X X X 42Y2S1,] DSIIXD D]]aUO]Y
€LT X X vy X X X (W "d "0Q) suvnsuviponb vuojy
06 X (au1g) avdivy sniadosoy

ia d4a  ad A4 ns ds M a da  gad v ng ds M

8861 L861 el

Snany) 4pau vsiL poap ays ut pa1p811safur sdnous vaovisni) ays fo uonsodwo) aanviypn °| SlARY

52




‘uoneurwop jo Aousnbaiy — JO

UoNRUTWOP JO 13pI0 — I

{xoput Lsusnbary — Jd ‘uwniny — y {1owwng — ng ¢Sundg — dS fI9IUIM — M

9 8
[810L
S 9 S € 9 9 S 9
688 LTL 818 X X X ¢S ¢'¢S 001 X X X X (MEHOSI]) snssv4o sdojodLoout oy,
¥'9¢ X X €€E X X X (snv1) 14vyona) sdopoLo0sapy
06 06 0001 X X X X [T 111 001 X X X X SAVS S1710048 snwordvipny
9°¢9 X X X X €€E X X X (4aHOSI] ) snivnaias sdojrLonsg
899 v'9¢ SvS X X X 1 00S €€€ 999 X X X X (NINVIT()) snupora D
I'IT X YAHOSI] snnua.as sdojrd)
v'9¢ X X X €€E I'Il  €€¢€ X X MAHOSI] Sypua 'y
(44 X X (s¥vS 'O "D) snisnqou sdojoLooyiuvoy

:epodado)

53



ind /dm?

W -Winter; Sp-Spring; Su-Summer; A-Autumn
22110
! /
! o——0 nauplius .
eo— — —e Copepoda

20f
/ o——e@ Cladocera

18
161

1%+

10+

l

0 1

1 1 1
w Sp Su A |
1987

Fig. 2. Quantitative composition of the Crustacea groups investigated in the Dead Tisa near Curug
Table 1. Qualitative composition of the Crustacea groups investigated 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 Tisa, 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.In 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: B. longirostris, Ch. sphaericus, D. cucullata from Cladocera and A. vernalis,
C. vicinus, E. serrulatus, E. gracilis and Th. crassus from Copepoda. Species D.
brachyurum 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. vetulus and E. serrulatus and bentos and litoral M. laticornis along
with representatives of Scapholeberis genus. From planktonic species the following
reperesentatives of genus were present: Daphnia and Ceriodaphnia, B. longirostris,
D. brachyurum, L. kindtii, M. micrura, and M. leuckarti and Th. crassus.
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A Crustacea populdcié dominilé fajainak osszetétele
és dinamikaja a Holt-Tiszdban

RATAJAC RUZICA

Természettudomanyi és Matematikai Egyetem, Biologiai Tansz€k, Novi Sad,
Jugoszlavia

Kivonat

Az 1987—88-as id6északban a Crustacea populaciobol 19 Cladocera., ill. 8 Copepoda faj keriilt
azonositasra a Holt-Tiszaban.

Az elsé évben 13 Cladocera és 8 Copepoda, a masodik évben pedig 18 Cladocera és 6 Copepoda
fajt azonositottak. A fajszam intenzitas a nyari id6szakban volt kifejezett (12 ¢s 14 Cladocera-., ill.
6 Copepoda faj).

A dominans fajok koziil, amelyeknek a legnagyobb ,rang dominanciajuk” volt ezek a B
longirostris, Ch. sphaericus, D. brachyurum, S. crystalina, C. vicinus és Th. crassus,; viszont nem volt
kiemelkedd a gyakorisiguk (DF); a D. cucullata, E. gracilis és E. serrulatus fajoknak pedig nagyobb.
frekvencia indexiik volt (pF).

A fizikai-kémiai paraméterek kozil a viz hémérséklete (t °C) mutatott legnagyobb valtozast.
A nyari id6szakban 26 °C-t is elérte. A hémérséklet emelkedésével csokkent az oldott O, mennyi-
sége akar 6,8 mg/dm?-re is. A mennyiségi Ssszetétel ugyancsak valtozo volt.

Az 6sszértékek 1987-ben magasabbak voltak. A nyar folyaman érték el a maximum értékeket
a Cladocera és Copepoda fajok (59 és 217 ind/dm?®), a Nauplius 171-es indexszel tavasszal volt.

A maximum értékeket mindharom csoport nyaron érte el (Cladocera 177-, Copepoda 187-
és Nauplius 127 ind/dm?®).

Cocras u IuHaMuka fomMunanTeIX BuxoB Crustacea B Meprsoii Tuce

P. Paraiian
daxyIbTET ECTECTBEHHBIX HAaYK, Buosornuecknit mactaTyT, HoBBIM Can

Pe3iome

B 1987 r. u 1988 r. cpemu Crustacea B MepTBoit Tuce GbLIO o6napyxeno 19 sumos Cladocera
n 8 punos Copepoda. B 1987 r. 66110 O6HAPYKEHO 13, a B 1988 r. — 18 BumoB Cladocera u coort-
BercTBeHHO 8 1 6 BUmoB Copepoda. JleTroM 4uCiIO HabII0IaeMBIX BHIOB ObLIO Hambosee BHICKHM
(12 u 14 sumos Cladocera 6 BHHOB Copepoda). JIOMAHaHTHBIMH SIBJISUIMCh CJIEYIOLIME BHIBIL:
B. longirostris, Ch. sphaericus, D. brachyurum, S. crystalina, C. vicinus u Th. crassus Als 3THX BAIOB
yposeHb moMuHAHTHOCTH (Dt) GBI camblif BHICOKHH, B TO BPEMs Kak UX 4acToTa JOMHHAHTHOCTH
(DF) me Bcerna Obla camMOi BHICOKOH. V cileqyIomuX BAOB HAONIONANCA CaMBblil BBICOKHH 4acTOT-
ge1it waneck (pF): D. cucullata, E. gracilis, E. serrulatus, 2 B TO € BpeMs 6onee HU3KHH YPOBEHb
noMuHAHTOCTH. Cpefiv XUMUUECKHX M (U3MYECKHX XapaKTEPHCTHK CaMBIe 3HAYUTENIbHbIE H3MEHEHHL
Habaronaid B TEMOEPAType BOMBI, KOTOpas JIETOM A0CTArana o 26 °C. C moBBIIIICHHEM TEMIIEpa-
TYpbl YMEHBIIATOCH KOJIMYECTBO PaCTBOPEHHOIO KUCA0pONa 1O 6,8 mr/om®. HaGronanuch Takxe
HM3MEHEHHs KOJIMYeCTBEHHOro coctaa. O61mue 3Ha4eHMs, MOy YCHHbIC B 1987 r., mpeBbIIIIaNHA COOT-
BETCTBEHHBIE pe3ynbTaThl 1988 r. MakcuManbHbIC 3HAYCHHS MIIOTHOCTH M1 Cladocera u Copepoda
mabmonama serom (59 u 217 mun/om®), a ana Nauplius — BecHOH (171 num). B 1988 r. oa Beex
TpeX rpyml MaKCHMYM HaOIIoacs IETOM (Cladocera 177, Copepoda 187 1 Nauplius 127 aup/am®).
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Sastayv i dinamika populacija dominantnih vrsta Crustacea u Mrtvoj Tisi

RATAJAC RuZicA
Institut za biologiju prirodno-matematickog 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 godine je 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.
vicinus i Th. crassus i imali su najveéi rang dominacije (Dt), ali ne i veliku ¢esto¢u dominacija (DF),
dok su veéi indeks frekvence (pF) imale vrste: D. cucullata, E. gracilis, E. serrulatus a manji rang
dominacije. Od fizi¢ko-hemijskih parametara najviSe je varirala t °C vode. U letnjem periodu je
iznosila 26 °C. Sa porastom temperature vode opadala je koli€ina rastvorenog kiseonika i do 6,8
mg/dm?®. Kvantitativni sastav je takodje varirao. Ukupne vrednosti su bile vece u 1987. god. Maksi-
malne vrednosti za kladocera i kopepoda, (59 i 217 ind./dm-?) 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./dm?®.)
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