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A record of Pelophylax esculentus attack on Bombina variegata

Daniel Jablonski',*, Petr VIcek?

Inrecentyears numerous studies on the feeding ecology
of the European water frogs of the genus Pelophylax
have been published: P. ridibundus (Covaciu-Marcov
et al., 2005; David et al., 2008; Mollov et al., 2010),
P. lessonae (Sas et al., 2005; 2007), and P. esculentus
(Ferenti et al., 2007; David et al., 2009; Sas et al.,
2007; 2009; Paunovi¢ et al., 2010). Pelophyax spp. are
highly opportunistic predators feeding on a wide range
of invertebrates (mostly insects), small vertebrates
including amphibians (Rana arvalis), reptiles (Lacerta
agilis, Podarcis tauricus, Natrix natrix), and small
mammals (Microtus sp., Mus sp. Myotis mystacinus)
(Opatrny, 1968; Giinther, 1990; Baru$ and Oliva, 1992;
Orszaghova et al., 2003; Cigek and Mermer, 2006; Sas
et al., 2009; Mollov et al., 2010). Their diet includes
also toxic invertebrates such as the European hornet
Vespa crabro (Giinther, 1996; Kupka pers. comm.) or
vertebrates, especially amphibians (e.g. Lissotriton
vulgaris, Bufo viridis, Baru§ and Oliva, 1992) whose
skin may contain poisonous components.

Frogs of the genus Bombina are venomous vertebrates
whose skin produces relatively toxic mucus. The
hemolytic peptides bombinins and bombesin have
been identified on the skin of Bombina spp. (Csordas
and Michl, 1969; Roseghini et al., 1989). However,
Baru$ and Oliva (1992) reported B. bombina (further
data unspecified) in the diet of P. ridibundus; Vogel and
Bohme (2007) reported the attack of P. esculentus on B.
bombina in the National Park Neusiedler See (Austria),
although ingestion was not observed.

Herein we report an attack of P esculentus on B.
variegata. This observation occurred on 27 April 2008
in the sand pit in Horni Domaslavice village (Czech
Republic). The locality (49.6943° N, 18.4741° E,
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330 m a.s.l.) is formed by two flooded ponds where
nine species of amphibians have been observed: L.
vulgaris, Triturus cristatus, Ichthyosaura alpestris,
Bufo bufo, B. variegata, Hyla arborea, P. esculentus, P.
lessonae and Rana temporaria. An adult P. esculentus
(approximately SVL 80 mm) attacked an adult B.
variegata (approximately SVL 40 mm) immediately
after the B. variegata appeared in the close proximity
(Fig. 1A). The potential prey was caught by the rear of
the body (Fig. 1B), approximately 4s after the predator
dropped its prey. No visible evidence of any toxic mucus
produced by the B. variegata was observed.

Our record and the observation of Vogel and Bo6hme
(2007) suggest that accidental attacks of Bombina spp.
by P esculentus occur only occasionally, although
in these two documented cases, they did not result
in ingestion. Even though the venomous anurans
e.g. Anaxyrus californicus (Griffin and Case, 2002),
Anaxyrus boreas (Pearl and Hayes, 2002), B. bufo, B.
viridis (Barus and Oliva, 1992) are recorded in the diet of
Ranidae, the record of only one specimen of B. bombina
in diet of P. ridibundus mentioned in Baru§ and Oliva
(1992) is necessary to use carefully, because data are not
completely specified. The presence of Bombina spp. and
Pelophylax spp. on common localities occurs frequently
(e.g. this study; Covaciu-Marcov et al., 2009). However,
the general absence of Bombina spp. in the trophic
spectrum analysis of numerous studies on Pelophylax
spp. (see citation above) supports an assumption that
Bombina spp. are not part of the food composition of
Pelophylax spp. Essentially, there could be two reasons:
(1) the size of Bombina spp. could be a limiting factor (cf.
Toledo et al., 2007) for a smaller species or specimens
of Pelophylax spp.; (ii) a toxicity of Bombina spp.
associated with unpalatability and theirs distasteful for
the European water frogs. Regarding unpalatability as a
possible defensive strategy, known in a wide spectrums
of various organisms (e.g. Bowers, 1980; Peterson and
Blaustein, 1991; Grasso et al., 2010), could be the major
limiting factor that Bombina spp. are not ingested by
predators (e.g. water frogs). Finally, we believe that our
contribution may be a starting point for future research
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Figure 1A-B: Pelophylax esculentus attacking Bombina variegata: (A) just before the attack; (B) the attack of P. esculentus on
the B. variegata, which was immediately released and was not ingested. Photograph by Petr Vicek.

of the prey analysis of Pelophylax spp. with a focus on a
presence of poisonous organisms in their diet.

Acknowledgements: We would like to thank J. Kupka (Havifov-
Sucha, Czech Republic) for his information about observation of
predation of the European hornet by P. esculentus, P. Mikuli¢ek
(Bratislava, Slovakia) and C. Painter (New Mexico, USA) for
editing of the text and anonymous reviewer for his comments,
which improved previous versions of the manuscript.

References

Barus, V., Oliva, O. (Ed.) (1992): Obojzivelnici - Amphibia.
Fauna CSFR 25. Academia, Praha (in Czech with English abs-
tract).

Bowers, M.D. (1980): Unpalatability as a defense strategy of Eu-
phydryas phaeton (Lepidoptera, Nymphalidae). Evolution 34:
586-600.

Cicek, K., Mermer, A. (2006): Feeding Biology of the Marsch
Frog, Rana ridibunda Pallas 1771, (Anura, Ranidae) In



Pelophylax attack on Bombina

Turkey’s Lake District. North-Western Journal of Zoology 2:
57-72.

Csordas, A., Michl, H. (1969): Primary structure of two oligo-
peptides of the toxin of Bombina variegata L. Toxicon 7: 103-
108.

Covaciu-Marcov, S.-D., Sas, I., Cupsa, D., Bogdan, H., Lukacs, J.
(2005): The seasonal variation of the food of a non-hibernated
Rana ridibunda Pallas 1771 population from the thermal lake
1 Mai Spa, Romania. Analele Universitatii din Oradea, Fasci-
cula Biologie 12: 77-85.

Covaciu-Marcov, S.-D., Cicort-Lucaciu, A.S, Gaceu, O., Sas,
I., Ferenti, S., Bogdan, H.V. (2009): The herpetofauna of the
south-western part of Mehedinti County, Romania. North-
Western Journal of Zoology 5: 142-164.

David, A., Cupsa, D., Sas, 1., Dimancea, N., Nagy, D. (2009): The
trophic spectrum of a Pelophylax k1. esculentus (Amphibia)
population from Hinova area, Mehedinti County, Romania.
Analele Universitatii din Craiova, Seria B 14: 463-468.

David, A., Dimancea, N., Pal, A., Cservid, K. (2008): The analy-
sis of the trophic spectrum of a Pelophylax ridibundus popula-
tion from Vadu area, Constanta county, Romania. Herpetologi-
ca Romanica 2: 21-26.

Ferenti, S., Sas, 1., Kovacs, E.H., David, A., Laza, A. (2007):
The trophic spectrum of two populations of Pelophylax Kl. es-
culentus Linnaeus 1758 from the Teuz River Valley. Analele
Universitatii din Craiova, Seria B 12: 175-180.

Grasso, R.L., Coleman, R.M., Davidson, C. (2010): Palatability
and Antipredator Response of Yosemite Toads (4dnaxyrus ca-
norus) to Nonnative Brook Trout (Salvelinus fontinalis) in the
Sierra Nevada Mountains of California. Copeia 3: 457-462.

Griffin, P.C., Case, T.J. (2002): Bufo californicus (Arroyo Toad).
Predation. Herpetological Review 33: 301.

Giinther, R. (1990): Die Wasserfrosche Europas. Neue Brehm-
Biicherei 600, Wittenberg-Lutherstadt.

Gtnther, R. (1996): Seefrosch - Rana ridibunda Pallas, 1771. In:
Die Amphibien und Reptilien Deutschlands, p. 490-507. Giin-
ther, R., Ed., Jena, Stuttgart, Liibeck, Ulm.

Mollov, I., Boyadzhiev, P., Donev, A. (2010): Trophic role of the
Marsch frog Pelophylax ridibundus (Pallas, 1771) (Amphibia,
Anura) in the aquatic ecosystems. Bulgarian Journal of Agri-
cultural Sciences 16: 298-306.

505

Opatrny, E. (1968): Ro¢ni cyklus skokana skiehotavého Rana ri-
dubunda Pallas 1771. Acta Universitatis Palackianae Olomu-
censis, Facultas Rerum Naturalium 28: 141-150 (in Czech).

Orszaghova, Z., Mikulicek, P., Pachinger, K. (2003): Whiskered
bat (Myotis mystacinus) as a prey of the edible frog (Rana es-
culenta). Bioldgia, Bratislava 58: 291-293.

Paunovi¢, A., Bjeli¢-Cabrilo, O., Simi¢, S. (2010): The diet of
Water frogs (Pelophylax esculentus “complex”) from the Pe-
trovaradinski Rit Marsh (Serbia). Archives of Biological Sci-
ence Belgrade 62: 797-804.

Pearl, C.A., Hayes, M.P. (2002): Predation by Oregon Spotted
Frogs (Rana pretiosa) on Western Toads (Bufo boreas) in Ore-
gon. The American Midland Naturalist 147: 145-152.

Peterson, J.A., Blaustein, A.R. (1991): Unpalatability in anuran
larvae as a defense against natural salamander predators. Etho-
logy Ecology and Evolution 3: 63-72.

Roseghini, M., Falconieri Erspamer, G., Severini, C., Simmaco,
M. (1989): Biogenic amines and active peptides in extracts of
the skin of thirty-two European amphibian species. Compara-
tive Biochemistry and Physiology 94: 455-460.

Sas, I., Covaciu-Marcov, S.-D., Cupsa, D., Cicort-Lucaciu, A.-S.,
Antal, B. (2005): Food habits of Rana lessonae and Rana ar-
valis in Covasna County (Romania). Environment & Progress
4:359-367.

Sas, 1., Covaciu-Marcov, S.-D., Strugariu, A., David, A., Ilea, C.
(2009): Food habit of Rana (Pelophylax) k1. esculenta females
in a new recorded E-system population from a forested habitat
in North-Western Romania. Turkish Journal of Zoology 33:
1-5.

Sas, 1., Kovacs, E.-H., Covaciu-Marcov, S.-D., Strugariu, A., Co-
vaci, R., Ferenti, S. (2007): Food habits of a Pool frog Pelo-
phylax lessonae - Edible frog Pelophylax k1. esculentus popu-
lation from North-Western Romania. Biota 8: 71-78.

Toledo, L.F., Ribero, R.S., Haddad, C.F.B. (2007): Anurans as
prey: an exploratory analysis and size relationships between
predators and their prey. Journal of Zoology 271: 170-177.

Vogel, S., Bohme, W. (2007): Wasserfrosch (Rana kl. esculenta)
als potenzieller natiirlicher Pradator der Rotbauchunke (Bom-
bina bombina). Amphibia 6: 34-36.

Accepted by Zoltan T. Nagy



