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Abstract. The structure of Cladocera fauna was investigated in the period 1981-1988 at five
localities of Tisza from the Hungarian border up to its mouth into Danube in seasonal
intervals. In the investigated period, a total number of 22 Cladocera specics were ascertained,
With regard to qualitative structure and number of species, differences were noticed between
seasons and particular years investigated. When seasonal variations are in question, the lowest
number of species was found in winter, than in spring and summer, while the highest number
was observed in autumn. The number of species was the highest during summer only in the
years 1982 and 1988, Alona quadrangularis, Bosmina longirostris, Chydorus sphaericus and
Moina micrura species were present in all scasons. Diaphanosoma brachyurum had the highest
frequency in the warmer period of the year. Other species appeared in small number of
samples and as individual samples. The highest number of species was recorded in the year

1983 (13), and the lowest in the years 1981 and 1985 (7).
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Introduction

This paper presents results of the investigation
of seasonal and annual changes of Cladocera
species in the river Tisza, This group was not much
investigated (Kalafatic et al., 1982; Pujin et al,
1984), neither much attention was paid to it. For
this reason, we considered it as interesting to give
a synthesis of our many years’ study on the
Cladocera group in Tisza, which were conducted
within the frame of the complex community
ecology researches of the river Tisza.

Material and methods

Material was collected along Tisza during
cight years (1981-1988) at 5 localities: Martonos,
Padej, Novi Becej, Zabalj and Titel. Sampling was
done in seasonal intervals in all localities, it was
more frequent only in Tisza near Martonos. Total
ol 200 samples was elaborated. Standard methods
were used for sampling and treatment of the
material. Investigations were done in Institute of
Biology in Novi Sad.
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Results and discussion

A total of 22 Cladocera species was collected.
The highest number of species was found in the
year 1983 (13), and the lowest number in the years
1981 and 1985 (7), (Tab 1). Regarding seasonal
variations, the highest number of species was in
autumn, whereas the lowest number was in winter
as a rule. The number of species was the highest
during summer only in the years 1982 and 1988
(Fig. 1). The species Bosmina longirostris,
Chydorus sphaericus and Moing micrura were
represented in all seasons and cach investigated
year, while Alona quadrangularis was represented
in all seasons. The species Diaphanosoma
brachiurum was frequently present in the warmer
period of the year. These species were also most
frequent in samples, together with Daphnia
longispina  and D. cucullata. Other species
appcared in few samples or in certain period of the
year and with fewer individuals. We can say that
these came into Tisza from surrounding terrains,
since they are characteristic for smaller water
basins, floody surfaces and more polluted waters.
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Fig. 1. Number of Cladocera species in the river Tisza.

The phytophyllous species Acroperus harpae
was recorded only in 2 investigated years, as well
as Daphnia pulex and Moina brachiata
characteristic for eutrophic waters. The species
Macrothrix laticornis and the representatives of the
genus Scapholeberis, characteristic for the littoral
zone and benthos, were represented only in few
samples and in small number of individuals. All
other species (Tab. 1) were found rarely and never
as dominant, were found in this investigation of
Tisza as individual samples and in small number of
samples.

Kalafatic et al. (1982) recorded a very small
population density in spring, when the water level
of Tisza was high, only for three species of
Cladocera. Out of these specics B. longirostris and
D. longispina were also frequently present in our
samples, whereas the species Alonella nana Baird
was not observed in our investigations.

In the work of Pujin et al. (1984), 7 Cladocera
species were recorded in the lower flow of Tisza,
out of which 6 are recorded also in this present
work.

In the investigations of Pujin et al. (1986) in
Carska bara which is linked with Tisza, 12
Cladocera species were recorded. Qut of them, 9
were recorded also in our researches of Tisza.

It is interesting to compare the structure of
Cladocera in Tisza and in Dead Tisza which is a
stagnant tributary of river Tisza and is in
connection with the main flow. In their
investigation of zooplankton in Dead Tisza, Pujin
and Ratajac (1988) registered 14 specics of
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Cladocera, out of which 12 were common for both
water basins,

Ratajac (1989) investigated Cladocera in Dead
Tisza registering 19 species, out of which 16 were
common for both water basins, All these results
show a great dependence of the Cladocera fauna
on smaller water basins in the region of Tisza. The
samc species were dominant in Dead Tisza and
Tisza, and they also had very similar frequency of
appearance in samples and population density. The
large number of species in Tisza can be explained
by their arrival through confluences at surrounding
terrains.

It can be said that Cladocera in Tisza
represented by the number of species, but not by
population density, take an important place in the
zooplankton of this water basin.

Conclusion

Within the frame of complex biocenological
researches of the river Tisza, special attention was
paid to the structure of Cladocera fauna in this
work.

Period of 1981-1988 was included, and five
localities in Tisza starting from the Hungarian
border up to the mouth of Tisza into Danube, A
total of 22 Cladocera species were registered.

Seasonal variations and a different number of
species in  different  investigation years were
ascertained. The highest number of species were
ascertained in the year 1983 (13), the lowest
number in the years 1981 and 1985 (7). The
highest number of species was recorded in
autumn, than in summer and spring and the
minimum during winter.

There  were  recorded  species Alona
quadrangularis, Bosmina longirostris, Chydorus
sphaericus and Molina micrura in all seasons, while
Diaphanosoma  brachyurum  appeared more
frequently in the warmer period of the year. These
specics were also most frequent in samples, and
also species Daphnia longispina and D. cucullata.

Other species appeared more rarely in a
definite period of the year and as individual
samples. In this group, there are phytophyllous
species Acroperus harpae, Daphnia pulex and
Moina brachiata characteristic for eutrophic
waters, as well as species Macrothrix laticornis and
the representatives of the genus Scapholeberis,
characteristic for littoral and benthos.
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Table 1. Species composition of Cladocera in the Tisza

Cladocera 1981 1982 1983 1984 1985 1986 1987 1988
Acroperus harpae (Baird) X X
Alona costata Sars X X b3 X
A.quadrangularis (0.F.MUll.) X X X b X X
A.rectangula Sars % X
Alonella excisa Fischer X X X
Bosmina coregoni Baird X
B.longirostris (O0.F.MOLL.} X X X X X X X X
Ceriodaphnia quadrangula X X
(0.F.MGLL.)
Chydorus sphaericus O0.F.MGLL. X X x X X X X X
Daphnia cucullata Sars X X X X X X X
D.longispina D.F.MGLL. X X X X X X X
D.hyalina Leydig X
D.pulex Leydig.em.Scourfield X X
Diaphanosoma brachyurum X X X X X X
(Liev.)
Leydigia leydigii (Schoedler) X X
Macrothrix laticoernis X X X
(Jurine)
Moina micrura Kurz X X X X X b X X
M.brachiata (Jur.) X X
Pleuroxus truncatus X
(0.F.MULL.)

P.uncinatus Baird X
Scapholeberis kingi sars % X X
S.mucronata (O0.F.Maller) %

total: 7 1 13 1" 7 10 12 10

The names of all species are given according to the latest key by Margaritora (1985).

Pujin, V., Ratajac, R. and Djukic, N, (1984): The structure and
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Abstract. This paper presents environmental and water chemical data from the second
Hungarian discovery of the chlorococcal alga, Scenedesmus grahneisii (Heynig) Fott.
Dimensions and morphological characteristics of the cells and coenobia are the same, as given

in the literature,
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Introduction

The basionym of Scenedesmus grahneisii is
Didymocystis grahneisii, which was described by
Heynig (1962). This taxon also includes Didymo-
cystis comasii Kom. (Hegewald and Silva, 1988).
Previous discoveries identified two celled and four
celled coenobia coexisting in the same sample
(Fott, 1973, Hind4k and Klasovd, 1974; Schmidt
and Uherkovich, 1976; Uherkovich and Rai, 1977,
Tsarenko, 1990). Fott (1973) corrected the name
from Didymocystis grahneisii to Scenedesmus
grahneisii. The carly data about Secenedesmius
grahneisii were mainly from Middle Europe: Ger-
many (Heynig, 1962, 1984; Krienitz, 1984, 1988),
Switzerland (Fott, 1973), Slovakia (Hindak and
Klasové, 1974; Hindak and Holod, 1983), Hungary
(Schmidt and Uherkovich, 1976; Schmidt 1978)
and Ukraine (Tsarenko, 1990). This alga has also
been discovered outside of Europe in both Cuba
(Komarek and Fott, 1983) and Africa (Uherkovich
and Rai, 1977).

The first Hungarian discovery occurred in a
shallow lake (Vadkerti-t6), on the Great Hungar-
ian Plain, between the rivers Danube and Tisza.
The characteristic chemical data of this water
were: pH 8.5, salt content 785 mg/dm>, dominant
ions Mg?* and HCO3". About half of the coenobia
was two celled, while the other half was four celled
(Schmidt and Uherkovich, 1976),
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Two other, very similar taxa have been found
in Hungary. They were described as Scenedesmuis
berczikii Hortob. from the Danube river at
Budapest (Hortobdgyi, 1975) and Scenedesmus
grahneisii f. crassicostatus A. Schmidt (instead of
"crassicostata”, see Schmidt, 1978; Hegewald and
Silva, 1988) from the shallow lake Vadkerti-t6.
Both of which may be synonyms of Scenedesmus
grahneisii, because these new taxa differ only by
their shield-like, scabrous thickening (Hegewald
and Silva, 1988).

However, Uherkovich (1992) in a recent
mar:luscripl has published that these three taxa are
valid.

Methods

Water samples were collected for chemical
and microscopic studies from the backwaters of
the river Tisza at the village Tiszadob (504 river
km). These backwaters are located in an environ-
mental protection area, called "Tiszadob Nature
Reserve" (Lakatos, 1991).

The samples were collected twice on the 17th
and 29th October, 1992. These samples were
drawn from each end of the Malom-Tisza (Fig. 1.).
We followed the Hungarian Standards for
determining the chemical parameters.
Conductivity, pH, dominant ions, nutrient ions and
chemical oxygen demand (COD) were measured.
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Fig, 1. Map of the backwaters at Tiszadob
Discussion

The results of the chemical data analysis show,
that the water quality is similar at both ends of the
Malom-Tisza. Based on the conductivity data
(Table 1.) it is a middle sort fresh water (beta-alfa
oligohalobic class, see Felfoldy, 1987 p. 25). The
dominant ions are Ca’*, Mg?* and HCOj5". The
level of the nutrient material for plant organisms
(NH4*, NOy, PO43') is very low (Table 1.) The
inorganic data show that this water is of medium
quality.

The organic materials, based on COD-
K3Cr07 data show a higher level, in spite of the
fact that waste water is not discharged into this
backwater. The relationship between COD-
K;Cr;07 and COD-KMnQOy4 may indicate humin
materials in the water.
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The phytoplankton assemblage shows a high
diversity with many thriving taxons. Chlorococcales
greenalgae and the bluegreen species Oscillatoria
limnetica Lemm, and Lyngbya limnetica Lemm, are
of the highest cell number in the community.,

Scenedesmus grahneisii was found in our sam-
ples with both two and four celled coenobia (cca.
50-50 %). Cell dimensions: 6-9 x 2.5-3.5 um.
Coenobium dimensions two celled: 6-9 x 5-7.5 pm,
four celled: 8-11 x 12-13 pm. These cell dimensions
are the same, as given in the literature, also there
were no morphological aberrations observed.

Acknowledgment
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Table 1. Water chemical characteristics at two sample
Tisza (29th October, 1992)

sites of Malom-

1. 2.
Cag: mg/dm3 37 35
Mg " 21 21.5
Na u 30 30
K " 15 16
c032: " 0 0
HCO3Z " 200 200
cl " 60 60
s042” " 1 10
NHg ' " 0.6 0.65
NO3_ " 0.4 0.35
PO, " 0.01 0.07
pH 7.8 7.8
Conductivity 1S 3 494 463
COD~KMnQy mg/ dm 9.7 1"
COD-KaCra07 " 48 47

-0
” 10um

Fig. 2. Scenedesmus grahneisii (Heynig) Tott from  the
backwater at Tiszadob
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Abstract, The analysis of stomach content was done for following specics: Rana ki. esculenta L.,
R. lessonae Camerano and R. ridibunda Pallas. Tt was found that these species feed on different
groups of invertebrates (Crustacea, Arachnida, Insecta, Myriapoda, Gastropoda and Bivalvia).
Quantitative and qualitative composition of food shows that insects are predominant.

Keywords: Carska bara (YU), feeding, Rana species
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Introduction

Frogs are significant members of food webs in
aquatic habitats. Rana ridibunda inhabits the
whole territory of the [ormer Yugoslavian
countries, while species R. &/ esculenta and R.
lessonae are characteristic only for northern parts
of the Balkan peninsula (Radovanovic, 1951,
Engelmann et al, 1985). They live in all types of
aquatic habitats (ponds, lakes, fish ponds,
backwaters, rivers), or in their vicinity. They are
representatives of lowland specics exeepl of R
ridibunda which is quite often found on hills and
mountains up to 2500m altitude. They rise from
hibernation at the beginning of March and April,
and their reproduction season is during the first
hall of April and May (Radovanovie, 1951,
Engelmann et al, 1985). They are voracious
species, active both during daylight and night.
Edible and marsh frogs hibernale in the mud of
aquatic habitats; while the pool frog hibernates in
land (Arnold and Burton, 1978; Engelmann et al,
1985).

Concerning the feeding of Rana species, the
formerly Yugoslavian literature contains only
preliminary reports (Popovic and Mikes, 1989)
related to Koviljski meadow, Having in mind the
importance of this problem and the insufficient
studies, we have (ried to contribute for its beticr
understanding.
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Methods

The quantitative analysis of [rogs feeding was
carried out in a sample of 32 individuals (R, A/
esculenta: 23 speeimens; R. lessonae: 7 specimens
and R. rdibunda: 2 specimens). Although the
sample was small, obtained results were relevant
beecause they represented the first data of this kind
not only for Carska bara, but for whole arca of
formerly Yugoslavia, Beside that, all kinds of green
frogs are protected as rare species with limiting
catch permission. Accidental sample points (o
natural relations in representation of certain types,
showing both fauna conditions of given habitat and
its other ecological characteristics, They were
collected in the region of Carska bara (near the
Tisza) during July, 1990 at the forest edge
dominated by flotant vegetation. Frogs were
caught by nets and fish hooks during the period of
their greater activity, from 9 am, to 4 pm,
Collected specimens were determined to the level
ol species (Engelmann et al. 1985). Sex and age
were also defined. Biometrics data were also
taken. After dissection, stomach contents were put
into test tubes containing 70% alcohol. Stomach
content determination was made according to the
classification of Schmidt (1970) and Kerovec
(1986).



Certain characteristics of investigated area

Carska bara presents an inundated area of the
river Tisza around the mouth of the river Begej.
On the right side of Carska bara, there is a fish
pond surrounded by agrobiocenoses. It is situated
behind the protection cmbankment. Around i,
there is a marshy forest association Saliceto-
Populetum nigrae; a swampy association of Scirpo-
Phragmitetum is spreading in front of it. Floating
association of Nymphaeetum albo-luteae and sub-
mersed Myriophyllo-Potametum arc predominant
along the shore of the pond. This kind of area of-
fers suitable conditions for survival and develop-
ment of heterogencous fauna.

Results and discussion

Rana species arc abundant and widely spread
group of amphibians in Vojvodina. That is the
reason gencrally they have an important role in the
nature and especially in the population regulation
of other animals they feed on. Performed under
the international project "Exploration of the River
Tisza", a new study about the feeding of these
species has been initiated.

Gastropoda (2,5%) Blivalvia (0.3%)
Myriapota {2.3%)

Arachnicla (8.0%)

insecta (49, 1%}
adults

Cruatacaaﬂ?b%]% RaaRan"

Insecta {13.2%]
larves

Fig. 1. Food contents of analyzed frog species.

Quantitative and qualitative composition of
food shows that insects are predominant in the
food of Rana species. The Insccls were
represented with 171 (49.19%) adult forms (Fig. 1.).
Beside adults, insect larvac with 46 specimens
(13.2%) were also found, making a total of 62.3%

food quantity. The specics of the family
Formicidae (Hymenoptera) were the most
represented among insects. This is partly

conditioned by a selective preference for the prey
in question. At the same time it points out also the
specificity of biocenotic components of the
analyzed biotop. Other classes of invertebrates had
a following share in food contents: Crustacea

17.5%; Arachnida 8%; Myriapoda 2.3%;
Gastropoda  9,5% and Bivalvia 03%. From
analyzed area, data of Gastropoda participation in
food is in accordance with those from Kminiak
(1978), and Popovic and Mikes (1989), (9.2% and
10.6%, respectively). But opposite Kminiak (1978),
we did not record Oligochaeta presence in stomach
contents.

1 Hemiptera E:l
Flecoptera |::|
1 Diptera r ]
Hymenaptera —
Coleoptera i
Lepidoptera Dj
Homaptera l:-—:‘
Heteroptera E:::!
Odonala [
1Ranakl. esculenta Collembols [P
Mecoptera [__~_—_——:|
Qiptera r
| Hymenoptera :
] Coleaptera 1
Heteroptera m:‘]
] 3]
Odanata [ 7]
1 Rana lessonae
T T T T T
80 40 40

stomachs (%) ind. (%)

Fig. 2. Quantitative and qualitative presence of some insect
orders in the slomachs of analyzed frog species.

Although the sample was not standardized in
regard to the number of analyzed specimens, it
was possible to recognize cerlain relations in
feceding, on the basis of obtained results. With
species R. kil esculenta, beside insects and their
larvae, the class of Crustacea (22.6%) was quitc
noticcable. This was not the case with pool frog
(3.5%; Fig. 2.). One specimen of the edible frog
had 42 individuals in its stomach content, and
therefore there is such a high percentage of
Crustacea in food. Then, there were the
representalives of the class Arachnida, Gastropoda
and Mpyriapoda. Only one individual of class
Bivalvia was found in a stomach content.
Hymenoptera (74% - 35 sp.) predominated among
insects (Fig. 3.) because of the large individual
number of Formicidae specics. Coleoptera (60,9% -
31 sp.) and Diptera (56.5% - 24 sp.) had also an
important role in feeding of edible frog, while it is
not the case wit other insect groups. According to
Kminiac (1978) and Popovic and Mikes (1989),
Coleoptera lakes part with 44.5% and 54.1%, and
Diptera with 7.6% and 13% in cdible frog food.

TISCIA 26



Such differences of food contents were the result
of differences in habitat conditions.

With species R. lessonae, the percentage of
food composition was almost the same. Tt was the
case both in other groups of invertebrates, as well
as for some species of insects (Fig. 2. and 3.). The
only obvious difference was in relation to the
presence of Crustacea species.

Insecta - larves
[

il

Bivalvia B

| FEEE R

Gastropoda

Insecta [

Myriapoda

]
S DT

Crustaces [
1Rana kl, esculenta

Arachnida

Insecta - larves [

Gastropoda

(e |

4

Ingectar

UUL‘ HU'—‘JU

Arachnida

e )
Crustacea [

|

| Rana lessonae

" & 40 T 40
Ind. (%)

stomachs (%}

Fig. 3. Quanlilative and qualitalive presence of some
invertebrate classes and their larvae in stomachs of analyzed
frog species.

The analysis of stomach contents of only two
marsh frog specimens provided us with insufficient
result for comparison with data obtained for other
two species, The insects were represented with
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only 4 specimens in the slomach contents
(Hymenoptera - 2, Coleoptera - 1 and Orthoptera -
1) and the class Gastropoda with one specimen.

We have especially to underline the data
relating to the insufficient role of aguatic insects in
feeding of genus Rana.
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SEASONAL CHANGES IN FEEDING OF RANA RIDIBUNDA PALLAS
(AMPHIBIA: ANURA) FROM BACKWATER TISZA
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Simic, §., Tallési, B. and Popovic, E. (1992): Seasonal changes in feeding of Rana ridibunda
Pallas (Amphibia: Anura) from Backwater Tisza. - TISCIA 26,5-7.

Abstract. Rana ridibunda Pallas is dominant frog specics in the area of Biser island. Qualitative
and quantitative composition of food of this species was investigated during 1990. Insects far
outreached other present groups (Gastropoda, Crustacea, Aranea and Chilopoda) with 74.9%.
Among insccts, dominate species were from orders Diptera and Coleoptera.

Keywords: Backwater Tisza (Yugostavia), food, Rana ridibunda

E. Popovic, S. Simic, Institute of Biology, University of Novi Sad, 21000 Novi Sad, Yugoslavia,
B. Tall6si, Institute for Plant Protection, Faculty of Agriculture, Novi Sad, Yugoslavia

Introduction

It is known that the food of Asnura includes
large number of invertebrales and sometimes also
smaller vertebrate species, This fact points (o
importance of frogs in food chains - as regulators
of density of species which they eat, as well as
hosts and carriers of different worms, Namecly,
molluses and insects are second intermediale hosts
in the growth cycle of flukes. Because of that, data
about food of 4nura have exceptional importance
for explanation of invasion ways, Also,
investigation of Anura food gives insight in
condition and characteristics of habilat, specics
living there, seasonal changes and other important
components of particular bioccnoses,

This paper presents results of quantitative and
qualitative investigations of Rana ridibunda Pallas
feeding on Biser island. Paper presents details of
complex investigations, which are part of
international Tisza research program.

Methods

Material was collected in the Biser island area
in 1990. Total of 62 specimens of Rana ridibunda
(27 individuals in spring, 25 in summer and 10
individuals  in  autumn) was  collected.
Dectermination was made according to keys by
Engelmann (1985), and Arnold and Burton (1978).
Collected material was used for parasitological and
food composition investigations of this species.
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Stomach content was found in 40 individuals (12 in
spring, 18 in summer and 10 in autumn)., Contents
were fixed in 709% ethanol, and afterwards
analyzed and determined to class, order and in
some cases Lo family or even species (Kerovec,
1986; Schmidt, 1970).

Description of study sites

Biser island is situaled in middle part of
eastern Backa, between settlements of Novi Becgj,
Becej, Backo Gradiste and Curug, It is an island,
surrounded on north, west and south by Backwaler
Tisza or Old Tisza. Total arca is 2678 ha, with
altitude of approximately 75 m. Since there are
dams along new and old River Tiszaflow,
possibility of larger influences on further relief
formations is excluded.

Biser island is characterized by high
temperature amplitudes (10-15 °C during the same
day), strong northeast wind ("kosava") and annual
average precipitation under 600 mm. Backwater
Tisza is partly channelled (in northern part), partly
morassed (closer to river Tisza), and mostly
consist of an oxbow lake (Bukurov, 1948).

These habitat conditions causcd presence of
characteristic plant and animal life forms.
Although part of this area is used in agriculture,
autochthonous flora and fauna still exists closer to
dams, and somewhere even deeper. Narrow zone
of silky willow (Salix alba) is spread along the
riverbank, and marsh vegetation is represented by



associations Scirpo-Phragmitetum communis and
Hydrochari-Nymphoidetum peltatae (Slavnic, 1956).
R. ridibunda dominates this area from Rana genus.
Though not typically plain specics, Marsh frog
prefers stagnant waters, backwaters and fishponds,
which is major cause of its frequency and
individual number in this area.

Results and discussion

Marsh frog is wide-spread species, often seen
on fields near stagnant and flow watcrs, overgrown
by dense vegetation, It is very voracious, and apart
from insects and other inveriebrates consumes
young fish, frogs, birds and mammals (Arnold and
Burton, 1978; Engelmann et al.,, 1985). It has been
found in all investigated localities in Tisza valley,
but had fewer individuals in samples than other
Rana species (R. kI esculenta, R, lessonae).

Nevertheless, it is dominant species in Biser
island areca, which certainly is the result of
favourable survival conditions.

Gastropoda (6.6%)

Crustacea (14.8%)

Insecta {74.8%)

Fig. 1. Pood contents of Rana ridibunda Pallas from
Backwater Tisza - Biser island.

According to literature (Angelov and
Bacvarov, 1972; Popovic and Mikes, 1989) the
species group composition of food were the same
in all studied arca, but their proportion varied. Tt
shows as a rule that insects are the basic food (in
number of species and spccimens), and other
invertcbrate groups are subordinate. Similar
relations were established in samples from Biser
island (Fig. 1) - Insecta 74.9%, Crustacea 14.8%,
Gastropoda 6.6%, Aranea 33% and Chilopoda
0.5%. (Tab. 1) Dominant insect species were from
order Diptera (total number of adults and larvae),
then followed Coleoptera, Hymenoptera, Qdonata,
Lepidoptera, ~ Heteroptera, — Homoptera  and
Orthoptera. Qualitative analysis showed that order
Coleoptera was represented in nutriment with the
highest number of families - Scarabeidae,

Carabidae, Cantharidae, Elateridae, Chrysomelidae,
Hydrophillidae, Curculionidae, Siiphidae,
Coccinellidae. Members of only three familics
were established from Diptera order which
dominated in food during summer, (Syrphidae, and
only onc specimen from both Tipulidae and
Culicidae). Other Diptera, becausc of poor
condition of material, could not be determined
more precisely, though presence of larger
heterogeneity was expected. Ants were most
dominant among Hymenoptera also in this case.
According to our results and those obtained by
Angelov and Bacvarov (1972), it could be expected
that food composition would be similar to the
other Rana species (R. kl. esculenta, R. lessonae).
The above mentioned authors also reported the
presence of Cyprinidae (Pisces) - 12 specimens in
10 stomach, The most frequent insect species were
from Coleoptera order. It is quite probable that
such differences in food contents of the same
species are the results of differences in habitat
conditions.

B8s28388 8

|

Gastropoda Crustacea  Aranea  Chilopoda  Insecta

Spring [] Summer B Autumn

)

Fig. 2. Seasonal variations in feeding of Rana ridibunda Pallas
from Backwater Tisza.

Differences in nutriment of R. ridibunda are
expressed also during seasonal activities (Fig. 2). It
is the fact that insects dominated in all scasons.
However, basic food were Coleoptera and
Hymenoptera in spring, Diptera in summer, and
Coleoptera in autumn (Tab. 1). Other invertebrate
groups were considerable part in food, such as
snails in spring and autumn, and some crustacean
species in summer. Largest diversity in food was
found during summer. This was caused by
favourable conditions for development of large
number of invertebrate species which prefer these
types of habitat. Members of Cantharidae and
Hymenoptera were most frequent in spring sample,
while members of Carabidae and Formicidae
families dominated in autumn sample.
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Investigations on Carska bara established
(Popovic et al., 1992) that frogs from genus Rana
feed mostly with land insects, much less with water
ones. Same result was found in area of Backwater
Tisza as well. Because of relatively good state of
material, species were found in stomach contents
from genera Harpalus and Zabrus (Carabidae),
Otiorrhynchus (Curculionidae), Agriotes (Elateri-

dae) and other pests in plant production,

At last, having in mind all presented results
gives insight in presence and number of species
which are frog’s food, changes of nutriment in
different seasons, species which dominate in
feeding, which leads to data on habitat and species
for which man is interested in positive or negative
sense ("Harmful" and "useful" species).

Tab, 1, Percentage proportion of insect individuals in the stomach contents of
Rana ridibunda Pallas according to different seasons (Backwater Tisza area)

INSECTS SPRING SUMMER AUTUMN z
COLEOPTERA 41,2 12.7 46,3 27.1
HOMOPTERA 5.9 8.4 5.4
HETERCPTERA 11.8 4.2 4.9 5.4
HYMENOPTERA 35.3 7.0 29.3 17.8
LEPIDOPTERA 5.6 3.1
DIPTERA 33.8 12.2 22.5
CDONATA 11.3 6.2
ORTHOPTERA 2.8 15
LEPIDOPTERA

- larvae 5.9 7.3 3.1
DIPTERA

- larvae 11.3 6.2
ODONATA

- larvae 2.8 1.5

z 13.2 55.0 31.8 100.0
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CHANGES IN THE GROWTH OF PIKE PERCH (STIZOSTEDION

LUCIOPERCA) IN THE AREA OF LAKE-TISZA

A. Harka

Harka, A. (1992): Changes in the growth of pike perch (Stizostedion lucioperca) in the area of
Lake-Tisza. - TISCIA 26,9-12.

Abstract. The storage lake of the river Tisza was established in 1978 near Kiskére. From the
growth analysis of pike perch living in the lake it is concluded that the growth rate of body
weight decreased after swelling up the water. Longitudinal growth of pike perch, however,
increased in time, and as a consequence, average body length of individuals over 3 years is
greater than was earlier. Longitudinal growth is more important than the growth rate of weight,
that is why the growth of pike perch is recently a little more favourable, than was before the
establishment of storage lake, but it can be qualified as moderate compared with other rivers

and ponds,

Keywords: age, body length, body weight, Bertalanffy-model

A. Harka, Kossuth Lajos Secondary School, H-5350 Tiszafiired, Hungary

Introduction

The reservoir that was established by swelling
up the water of river Tisza between Kiskdre and
Tiszafiired in 1978, is called Lake-Tisza. Its total
area is 120 km? and its depth is about 1-1.5 m.
The water of the reservoir is drained every
autumn, and the fish species hide themselves in
winter partly in the riverbed, and partly in the
deeper water of backwaters that can be found at
this arca.

Annual harvest of pike perch was about 7-8
tones before the development of the reservoir. It
increased after swelling up the water - it reached
50 tones in 1982 - but later decrcasced gradually,
and the quantity changed between 14 and 19 tones
from 1986.

The aim of this study is to find the changes in
the growth rate of pikc perch as a consequence of
establishment of the storage lake. The basis of the
comparison is the result of an investigation on the
growth of pike perch that was carried out in the
reach of Tisza in question before building the
reservoir (Harka, 1975, 1977),
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Material and Methods

Data of 82 pike perch individuals were used
for growth analysis. Fish were caught in the north-
castern basin of Lake-Tisza near Tiszafiired and
Poroszl6, between 1987 and 1990. Standard body
length of specimens varied between 290 and 710
mm, and their weight between 270 and 4400 g,

Relationship between body length (L) and
weight (W) was calculated with the formula
(W=aL’) suggested by Tesch (1971), and with its
logarithmic form, respectively. Linear regression
analysis of measured data was performed (Svab,
1973).

Age determination was made with scalimetry,
Total oral radius (S) of scales and distance of
annual rings developed in winter, from the focus of
scales (Sp) were measured. Measurements were
made by using a microfilm rcader equipment and
applying 21.5x magnification.

Body length of fish in the time of development
of a new annual ring (L;) was calculated by Lea
(1910) method, because the correlation between
body length and scale radius was no close enough.

Growth dynamics was estimated with
Bertalanffy-type growth model that was suggested
by Dickie (1971). Paramcters of Bertalanffy-
function were determined with Gulland (1963)
method.



Results and Discussion

Relationship of body length and weight

The relationship between standard body length
(L.) and weight (W) of pike perch from Lake-
Tisza is as follows:

lg W = - 49388 + 3.0132Ig L,

Body length is given in mm, and weight in g
(Fig. 1).

lgW
3.61

354

304

2.51

25 26 27 28 29 lgl,

Fig. 1. Relationship between body length (L) and wci%ht (W)
of pike-perch in Lake-Tisza (IgW = - 49388 + 3.0132 g L
r=0.987).

The parameters of this function were the
following in the period before swelling up.

lg W = -5.6303 + 3.2837 Ig L¢

It can be scen from the comparison of the
functions that pike perch starts recently with larger
weight than earlier, but the growth rate decreased,
The more favourable start gives some advantage
up to 360 mm body length, but the smaller growth
rate of body weight results in a greater and greater
lag of larger individuals. Since just the individuals
old cnough for calching arc in worse condition,
this change is evaluated as negative one in general.
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Growth of body length in time

It could be established on the basis of pattern
of scales that the age of studied individuals varied
between 2 and 9 years. The two oldest age classes,
however, were represented only by 1-1 individuals,
therefore the growth was analyzed up to the age of
7 years,

Table 1. shows the calculated standard body
length in the age classes. Body weights are given
on the basis of the function mentioned above.

Saturation curve was fitted to body length data
which were calculated from the annual rings of
scales. Parameters of Bertalanffy-function de-
scribing above curve are as follows:
asymptotic body length Lo = 1020.6 mm; growth
rate k = 0.1234; hypothetical age at 0 body length
g = -0.356 year. Expected standard body length
(Ly) of pike perch living in the north-eastern basin
of Lake-Tisza is:

L, = 1026.6[1 - c-0,1234(t+0.356)]

in the age of t years.
Fig. 2. shows the growth curve with averages
and extreme values calculated from scale data.

LC
mm
7004 P
500 -
300+
100" //

/

/ T T T T T T T

T2 3 4 5 6 7 year
Fig. 2. Growth of pike-perch in Lake-Tisza according to

Bertalanffy-model. Dols are averages calculaled [rom scale
data, vertical lines represent extremes.

(L = 10266 [1 - 012341 +0356)),

The relationship concerning the period before
development of storage lake is:

L, = 790 [1 - 0-1676(t+042)
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Table 1.Body lengths of pike perch in different age classes calculated

from scale data, and the corresponding calculated body weights,

Age Data | Body length in mm Body weight in g
year n min. max. mean min. max. mean
1 B2 110 233 153 16 157 44
2 82 195 325 261 92 427 220

3 72 284 438 358 284 1048 571

4 48 347 500 422 520 1562 937
5 21 401 560 484 804 2198 1416

] 7 506 598 549 1619 2679 2071
7 3 608 631 616 2816 3150 2929

Table 2. Growth of body length and weight of pike-perch before (1977)

and after (1990) filling up the storage lake.

Age Body length in mm Body weight in g
year 1977 1990 1977 1990

1 167 157 47 48

2 263 257 207 210

3 344 346 500 515

4 413 424 1 951

5 471 494 1403 1506
6 520 555 1942 2139

7 562 609 2506 2830

Table 2. shows the body lengths calculated
with above two functions and the related body
weights, Data clearly show that longitudinal growth
of pike perch increased, their body length is
greater from the 3rd year than was in the past.
Also this change - similarly to the deterioration of
condition mentioned above - manifested itself in
the age class which is ripen for catching, but the
effect is opposing,

Data of body weight in the Table 2. also show
that the later of opposite changes is more
important, The overweight coming from the
quicker longitudinal growth compensates the
drawback originating from the weaker condition.
Recently the pike perch is "slimmer" than its
ancestor was, but its weight is larger at a given age
because of the increased longitudinal growth,

This quicker growth can, however, be qualified
as moderate compared with that of pike perch
from other waters (Fig. 3.) because il is quicker
than in the Yugoslavian reach of Tisza (Maletin
and Budakov, 1984), but slower than in river Szdva,
and than that obscrved by Maletin and Kostic
(1989) in one of backwaters of Tisza ncar Curug in
Yugoslavia.
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Fig. 3. Growth of standard body length of pike perch in some
closer rivers, 1. river Szédva, Yugoslavia (Maletin and Budakov,
1984); 2. Lake-Tisza (present study); 3. river Tisza, Hungary

Harka, 1977);
udakov, 1984).

4.

river Tisza, Yugoslavia (Malelin and
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The advantageous change of pike perch in
Lake-Tisza was really probable, since a rich food
supply developed inthe newly flooded area. But the
reality is more complicated, because the surplus
food should have taken positive effect also on the
condition i.e. on body weight related to body
length. Tt is not proved with data, but according to
the observations by fishermen, it occurred in the
first period. Pike perch individuals were thicker in
the first years after swelling up the storage lake,
and they became slim only in the last years.
Probably the first cause of deterioration of
condition is that larger areas of the bottom is
covered with sediment that results the decrease of
food supply. Also the decrease of longitudinal
growth can be expected on this basis. The
unfavourable environment has a ncgative effect on
the reproduction, that is why we can find in the
future, that the proportion of less demanding
Volga-zander (Stizostedion volgensis Gmelin) will
increase against pike perch,
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FECUNDITY OF PHYTOPHIL FISH SPECIES IN "BACKWATER

TISZA" (BISER ISLAND)

S. Maletin, N. Djukic and D. Kostic

Maletin, S., Djukic, N. and Kostic, D. (1992): Fecundity of phytophil fish species in "Backwater
Tisza" (Biser island). - TISCIA 26,13-24,

Abstract. Potential fecundity was investigated in three typical phytophil fish species (Scadinius
erythophthalmus, Carassius carassius and Carassius aurafus) and in a phytolithophil one (Rutilus
rutilus) in Backwater Tisza during 1985-1987 period. The relationship between gonadal weight,
absolute and relative fecundity in comparison to body weight, standard length and age were
examined by linear regression y=ax+b, and were estimated by cocfficient of correlation T,
significance of which was tested at p<0.01 and p<0.05. It is noted that absolute fecundity and
gonadal weight intensively enlarge with increase of basic biological parameters, and level of this
relationship was confirmed by highly significant correlation. Relative fecundity shows weaker
dependency on parameters analyzed, and stronger connection usually occurs in comparison to
standard length, Absolute and relative fecundity values are within optimal range in all examined

species,

Keywords: crucian and prussian carp, roach, rudd, Tisza backwater
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Yugoslavia

Introduction

Several years ichthyological investigations of
this backwater in Tisza valley cover a wide range of
taxonomic and ecological analysis of populations.
These studies include mostly all dominant species
with more or less economical value, which are - in
wide biological sense - an important biotic factor
in overall hydrobiocenosis. Other than a number of
faunistic - taxonomic investigations (Grgincevic et
al., 1987; Kostic and Maletin, 1989), the majority
of examinations was mostly ecological, analyzing
firstly the rate of growth and length and body
weight, and secondly the fecundity and dict of the
most numerous fish species in this locality
(Maletin et al., 1985; Maletin and Budakov, 1986,
Jovanovic et al. 1988; Maletin, 1989; Maletin and
Kostic, 1989a; Maletin et al., 1989; Maletin ¢t al.,
1990.).

Fecundity analysis of certain fish species was
relatively neglected until recently in Backwater
Tisza. Most authors today arc convinced that this
problem is best approached by correlation-
regression analyses of basic parameters on
absolute fecundity, weight, length and age of
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examined specimens in certain group distances
(Bastl, 1980; Petrovski and Sidorovski, 1980,
Zivkov, 1983, 1984, 1985; Soric and Ilic, 1986) thus
interpreted results give more real insight into the
reproduction potential of certain fish population
than discussing this phenomenon in comparison
with gonadal and body weight only.

From the point of view of these investigations,
there are very interesting data given by Triapicina,
(1975), Bastl, (1977), Zivkov, (1980) and Volodin,
(1981), concerning fish population in still water,
reservoirs and river backwaters with hydrological
regime and trophic level similar to those of our
localities.

Investigations of fecundity dynamics were
carried out with roach (Rutifus rutifus) which is
strictly phytolithophylic specics, as well as with
rudd (Scardinius erythrophthalmus), crucian carp
(Carassius carassius), and prussian carp (Carassius
auratits), which are typical phytophylic species. All
four species are dominant or subdominant in fish
community of Backwater Tisza (Kostic and
Maletin, 1992). Moreover, they reach very good
growth in weight and length under optimal
nutrient conditions and stable hydrological and
oxygen regime (Maletin and Kostic, 1989b).
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Material and methods

Material for these investigations was collected
before spawning period during 1985-1987, with
standing nets, fishing traps and electrofishing
apparatus. Absolute fecundity and gonadal weight
were analyzed in R. rutilus (26 females), S.
erythrophtalmus (50), C. carassius (41) and C
auratus (50), in comparison to certain weight,
length and age categories. For determination of
age and potential fecundity, standard methods
were unse (Chugunova, 1959, Pravdin, 1966).
Relationship between examined parametcrs was
estimated by linear equation y=ax+b, and the
corrclation coefficient r was tested at p<0.01 and
p<0.05 significance levels.

Results and discussion

The analyzed specimens of R, rutilus belonged
to age categories of 2 to 5 years, with average body
weight 8-83 g and standard length 76.5-157 mm,
and were grouped to nine categories. (Gonadal
weight categories ranged from 0.5 to 207 g
Increase of average ovary weight in comparison to
body weight, standard length and age (basic
biological parameters) is very cvident. Its rate is
relatively slow, especially in comparison to the
growth of length. In specimens larger than 35 g
(i.e. 115 mm), gonadal weight increases rapidly.
This tendency is especially obvious analysing the
whole sample in correlationson to age (Fig. 1).
Absolute fecundity in some weight, length and age
categories ranged between 1,400 and 30.000 with
steady increasing tendency, and with some
deviations in small-sized specimens (up to 50 g, i.e.
90 mm). In larger individuals, this increase is more
expressed and correlated with gonadal increase. In
contrast to these two parameters, the relative
fecundily shows different tendency. Values are
ranging between 175 and 355, with obvious
variability. Some decrease of this paramcter is
noted in specimens around the center of increasing
body weight, length and age. This is especially
visually apparent to body weight and age. In some
length categories, decrease of relative fecundity in
comparison to increase of length growth can be
observed.

This tendency of increase or decrease of
fecundity parameters was noted in roach by Zivkov
(1983 and 1985) in reservoir Batak, Bulgaria.
Average absolute fecundity of roach from this
Bulgarian water basin is very similar to those of
specimens from Backwater Tisza. Analyzing of
fecundity and sexual maturity in R. rutilus from
Lake Dojransko jezero, Petrovski and Sidorovski
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(1980) also noted an increasing tendency of
absolute fecundity, and the values of relative
fecundity are within the same limits established in
our investigations.

Analyzing the correlation of gonadal weight,
absolute and relative fecundity with the basic
biological = parameters,  highly  significant
coefficients were obtained for the ovary weight and
the absolute fecundity (p< 0.01, Fig. 2), but
different relationship was established in relative
fecundity. In comparison to body weight and age,
correlation was positive but not significant, and in
comparison to the growth in length it was negative
and significant (p< 0.05). High level of significance
was described between the absolute fecundity and
the basic biological parameters in roach, as well as
weaker one between the relative fecundity and the
same parameters by the quoted authors.

Caught specimens of S. erythrophthalmus were
2, 3 and 4 years old. The whole sample was
grouped to cleven weight and length categories
ranging from 9.5 to 58 g and 78 to 129 mm
respectively. Average ovary weight was 0.3 - 4.6 g.
Their increase in comparison to basic biological
parameters (age, body weight and standard
length), has different rate for different weight and
length categories. In smaller specimens (15-20 g
and 85-90 mm), this growth is stepwise. A bit less
relative gonadal weight appears in the categories
of 20-25 g and 90-95 mm. In medium size
specimens and the biggest ones, rate of ovarian
weight growth is intensive, with a minor decrease
in 4550 g and 115-120 mm categories.
Enlargement of gonads with age (2-4 years) is
extremely intensive. Absolute fecundity of rudd
ranges between 2.880 and 13.625 and increases
permanently with increase of age. Intensive growth
of this parameter values is noted also in
comparison to increase of body length and weight,
except for some minor deviations in smallest and
biggest categorics. Average relative fecundity
ranges between 177 and 303, with more or less
oscillations. The biggest values are noted in
smallest and youngest categorics, and relative
fecundity varies with increasing body weight and
length, but slightly relative fecundity is noted by
Triapicina (1975) in ccological studies of rudd
from Volga delta.

Level of relationship of gonadal weight and
absolute fecundity in comparison to body weight,
standard length and age is positive, highly
significant, which can be seen from the values of
correlation coefficient r (Fig. 4). Relative
fecundity, however, shows different correlation
between these parameters and growth rate. This
relationship is negative and slow with non-
significant coefficients. The same analysis has been
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