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Food composition of three Rana species in Kis-Balaton
Nature Reserve

By
J. TOROK® and T. CSORGO**

Abstract. Diet composition of Rana esculenta (47 specimens), R. arvalis (23) and R. dalmatina (6) were
studied in the Kis-Balaton Nature Reserve during the autumn of 1984. Based on stomach analysis the most
frequent prey groups were Curculionidae, Carabidae, Araneidea, Formicidae, Mollusca and Heteroptera.
All the three species showed opportunism while foraging on ground and small plants. There was no re-
markable difference in the diet composition of frogs between dry and wet habitats. In addition data of 158
specimens of the three frog species found in L. SZABGO’s collection were also analysed.

Only few publications have been appeared on the species composition, popula-
tion dynamics and reproduction of Hungarian anuran populations (DELY, 1954, 1964
a, b, 1967; ILOSVAY, 1980). Although frogs play important roles as secondary or ter-
ciery predators in communities along riversides or other wet habitats, only few data
wer;) published on their food composition in Hungary (RAINISS, 1957; MOLNAR,
1967).

The aim of this paper is to describe the diet composition of three frog species
(Rana esculenta complex, R. arvalis and R. dalmatina) in the Kis-Balaton Nature
Reserve. There are two reasons which give a special importance to this reserve area. On
the one hand this is the oldest protected Hungarian nature reserve as it has been
designated in 1951, On the other ﬁmd this area will be destroyed in the near future to
build a large artificial water reservoir. As a part of a large survey project aiming to
monitor the present status of this area we investigated the habitat preference and food
selection of anuran species in the nature reserve area and its surroundings. In this paper
we present data on the diet composition of the three dominant Rana species collected
in 1984. In addition we analysed the data of the three frog species collected by
Dr. L. SZABO from 1956 to 1961 at different parts of Hungary.

Methods

We collected 76 specimens of the three frog species (47 esculenta, 23 arvalis,
6 dalmatina) altogether. Frogs were killed by chlorophorm. We measured the snouth-
vent length (SVL) with ruler and body mass with Pesola spring balance. After sexing,
the stomachs were removed and food items were sorted and measured to 1.0 mm under
binocular microscope. Prey specimens were stored in alcohol until determination.
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Frogs were collected in two characteristic habitats of the Kis-Balaton Nature
Reserve 1n September, 1984. One of the study plots was along the bank of the River
Zala (wet habitat). Vegetation consisted mainly of Gliceria maxima and Phragmites
communis with a great diversity of Carex and weed species. The other plot was on a
small island surrounded by a great swamp. Alnus glutinosa was the most frequent tree
species on the island. In the shrub layer Samﬁuw nigra, Urtica dioica, Solidago
gigantea and different Carex species were numerous.

Although several methods (emetics, feaces analysis) are known to get information
on the food composition of anuran species (OPATRNY, 1980), stomach content analy-
sis is the most reliable and frequently used method nowadays (GRIFFITHS, 1986;
WHEATER, 1986; KUHLHORN, 1960). Using this method the greatest error could be
caused by the different digestibility of the food items. The differences in digestibility
can change the relative proportion of prey groups eaten by frogs (HYSLOP, 1980;
LEGLER and SULLIVAN, 1979; OPATRNY, 1985:0 Aﬁs items found in the frog stomac
were totally intact. Even though the weakly chitinized caterpillars, aphis and small
crustaceans were kept in perfect state.

Percentage similarity in the diet among the three frog species was computed using
RENKONEN's (1938) similarity index.

Results
Description of the Kis-Balaton collection

The most numerous species was R. esculenta in both habitats. Altogether 239 food
items were indentified in the stomach contents (Table 1). This species fed mainly on
hymenopterans, namely ant species. Coleopterans and homopterans also formed a
great part of the diet with the ageu:':dance of Curculionidae and Cassida as well as small

assidae larvae. There was a great similarity between the diet of R. esculenta in the two

abitats. In the wet habitat frogs preferred hymenopterans while in the dry habitat
they ate more coleopterans. Besides coleopterans and hymenopterans R. arvalis
usually fed on lfﬁiders and snails. Individuals living in the tlfy habitat preferred ants,
spiders and millipeds comparing to those caught in the wet habitat. Vegetable food
occurred occasionally in the stomach of all the three species. We found seeds of plants
in the dry habitat in R. esculenta while few items of Lemna species occurred in the diet
of R. arvalis in the wet habitat.

Only few individuals of the third species, R. dalmatina, were caught at the study
plots. Although this species can be observed even in extremely dry habitats out of the
spawing season we found the individuals mainly in the wet habitat. The most impor-
tant food types of this species were beetles, isopods, snails and bugs.

Description of Szabé’s collection

158 individuals belonging to three Rana species were collected at different parts of
Hungary during 6 years ?I'aile 2). Identification cards of frogs are available in the
Natural History Museum, Budapest. All the three species showed similar prey type
prefence to those we found in Kis-Balaton. The most abundant prey were
coleopterans, spiders, ants and dipterans. In SZABO’s collection R. esculenta ted much
more Collembola than the individuals caught in Kis-Balaton. This species also ate a lot
of carabid and curculionid beetles as well as ants and dipterans. Almost fifty percent
of the diet of R. arvalis consisted of beetles (mainly Carabidae species). Spiders were
also found frequently in the diet. The proportion of caterpillars was higher in
SzABO’s collection than in our samples. R. dafﬂ(:auna, which was usually collected in
drier habitats comparing to the other two species, preferred spiders, beetles, diptera
larvae and bugs.
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Table 2. Food composition (based on prey items) of three ansran species in Szab6’s collection.
Data were collected from 1956 1o 1961 at different parts of Hungary (sample size in parentheses)

Anuran species

Prey tazon R. esculenta R. arvalis R. dalmatina
(55) 45) (10)

Mollusca

Ctenobranchiata
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Fagotia acicularis 6
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Table 2./2

Prey taxon

R. esculenta
(55)

R. dalmatina

(10)

Odonata )
Srimons wpatr
m
Libellulidae larva
Blattidea
Orthoptera
Fetrix subulata
Acrididae
Tettigoniidae indet.
Oecanthus pellucens
Gryllotalpa gryllotalpa
Dermaptera
Chelidurella acanthopygia
Heteroptera
Acthus nigritus

Nabis sp.
Naucoridae indet.
A sp.
eteroptera larva
Homoptera
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Table 2./3

Anuran species
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Table 2./4

Prey taxon

Anurnan species

R. dalmatina
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Sitona spp.
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Table 2./5

Anuran species

Prey taxon R. esculenta R. arvalis R. daimatina
55) (45) (10)

Tachinidae

Ravinia striata

Diptera indet

Diptera indet. larva
Hymenoptera

Tenthredinidac larva
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Table 2./6

Anuran species
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Between-species similarity was almost the same in the two collections (Table 3).
The diet of R. esculenta and R. arvalis overlapped almost to the same extent in the dry
and wet habitats.

Table 3. Food composition similarities (analysed on:;y number) among three anuran species at

two study plots of Kis-Balaton and in Szabd’s collection
Kis-Balaton ,
Species pair Szabé’s
Wet Dry Total collection
R. esculenta — R. arvalis .55 .52 .68 .53
R. esculenta — R. dalmatina 48 - 49 51
R. arvalis — R. dalmatina 58 — 48 56
Discussion

In Hungary only few papers were published on the food composition of anuran
species. RAINISS (1967) analysed the diet of R. esculenta in artificial fish ponds. The
results were not surprising, Z:)egs frequently ate small fish. In Kis-Balaton we did not
find fish species in the frogs food. Four other papers described the diet of these Rana
species from different parts of Europe. TYLER (1958) and KUHLHORN (1960) found
that R. esculenta feeds on Coleoptera, Hemiptera, Hymenoptera, Diptera, spiders,
snails and Aphididae, while ZIMKA (1974) and LOMAN (1979) studied the diet of
R. arvalis, which showed similar food type preference (Coleoptera, Hemiptera, Dip-
tera, Aphididae, snails) to that found in R. esculenta. Similar food preference was found
for R. esculenta and R. arvalis in this study.
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Our results showed that all the three Rana species are generalist feeders. There
were only small differences in the food composition of the species between dry and
wet habitats. Based on the food items frogs usually foraged on the ground and on small
plant species. Aquatic prey occurred accidentally in the diet. During their opportunis-
tic feeding frogs usually apply mixed foraging strategies involving both sit-and-wait
and widely-foraging methods. The low energy requirement of this foraging type
allows ir:lfs to catch every prey item which is ranged in their preferred size spectrum.

Usually there is a great similarity in the diet compositions of species in anuran
communities (GRIFFITHS, 1986). This was found for the three Rana species in our
study. Probably not the food type but the foraging site preference or the food size
(if there is a remarkable difference in size between tie species) can segregate frog spe-
cies. The segregation along the prey size spectrum is probably more important within-
population between the different sized age groups (FRASER, 1976; LOMAN, 1979;
NUUTINEN and RANTA, 1986).
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