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Abstract. The porpose of our study was the trophical spectrum analysis of Bombina variegata species, watching 
the feeding intensity, depending on the capture periods and the studied habitats. Our study was made in April-
June 2005 period of time, near to the Poiana Tăşad locality, county of Bihor, Romania. We analyzed the 
stomach’s content of 192 individuals of Bombina variegata using the stomach flushing method. We identified 
1379 preys belonging to 36 categories. We didn’t find individuals without stomach content. We identified 
animal type’s preys as well as plant materials remains, shed-skin, pond and mineral elements. In the collected 
stomach contents, the largest part of the food was represented by different invertebrates. The most important 
categories are: Coleoptera, Homoptera-Aphida, Diptera-Nematocera-larvae, Hymenoptera-Formycida, Diptera-
Brahycera and Diptera-Nematocera. Arahnida-Araneida presenting different values of the amount and 
frequency, depending on the collecting period and the studied habitats. In the stomach contents we identified 
as well vertebrates, represented by tadpoles. 
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Introduction 
 

In Romania, Bombina variegata is a common species in the uphill and mountain regions (Cogălniceanu 
et. al., 2000) occupying small aquatic habitats (Fuhn, 1960). Studies about the trophical spectrum of the  
Bombina variegata population were realized by many researchers (e.g.Ščerbak & Ščerban 1980; Kuzmin 1990; 
Nemes & Petráss 2003; Sas et al. 2004b, 2005a,b; Ghiurcă &Zaharia,2005; Peter et.al. 2005, 2006). 

The porpose of our study was the trophical spectrum analysis of Bombina variegata species, watching 
the feeding intensity, depending on the capture periods and the studied habitats. 

 
 

Materials and methods 
 

Our study was made in April-June 2005 period of time, near to the Poiana Tăşad locality, county of Bihor, Romania. The 
individuals were collected from three different habitats. The first habitat (Pool-1): a swamp with small deepness, has it’s bottom 
covered with dense silt with little alga vegetation and it is placed next to a forest. The second habitat (Pool-2): a swamp placed 
next to a forest, is a permanent habitat with an area of 10 m2, with variable deepness and with its own aquatic vegetation. The 
third habitat (Pool-3): a small swamp, placed on a junction between two roads, has very poor vegetation, formed mostly by 
bulrush.  

We analyzed the stomach’s content of 192 individuals of Bombina variegata (see in Table 1) using the stomach flushing 
method (e.g. Opatriny, 1980; Griffith, 1986). Because the frogs digest the food into a short period of time (Caldwell, 1996) we 
tried reducing the time between the food capture and the stomach flushing. The content of the stomach was immediately 
preserved with a 4% formaldehyde solution and put into tight test tubes for being analyzed in the laboratory. In the 
determination of the preys, we used the specialty literature (Moczar et al. 1950; Radu & Radu 1967, 1972; Crişan & Mureşan 
1999). The parameters traced in this study are: the determination as belonging of the prey items, the variation of the maximum 
and average number of preys/individual, the amount and the frequency of the prey items depending on the period and habitat, 
the prey’s origin place from the two environments: aquatic and terrestrial, and the food diversity based on the Shannon-Wiener 
index (1949). 

 
 

Results 
 

We analyzed the trophical spectrum of 192 individuals of Bombina variegata, between April and June 
2005, captured in three habitats. We identified 1379 preys belonging to 36 categories (Table 1, 2). We didn’t 
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find individuals without stomach content. We identified animal type’s preys as well as plant materials 
remains, shed-skin, pond and mineral elements. In the collected stomach contents, the largest part of the 
food was represented by different invertebrates, in table 1 and 2, including the most important categories. 
The categories with low amounts were put together by the name “Others”. These are: Nematoda, Crustacea-
Ostracoda, Arahnida-Pseudoscorpionida, Acarea, Myriapoda-Diplopoda and Chilopoda, Efemeroptera-
larvae, Odonata-larvae, Orthoptera, Dermaptera, Plecoptera-larvae, Lepidoptera-larvae, Lepidoptera, 
Trichoptera-larvae, Trichoptera, Neuroptera, Hymenoptera-Apida, Panorpata and Amphibia larvae. The 
most important categories are: Coleoptera, Homoptera-Aphida, Diptera-Nematocera-larvae, Hymenoptera-
Formycida, Diptera-Brahycera and Diptera-Nematocera. Arahnida-Araneida presenting different values of 
the amount and frequency, depending on the collecting period and the studied habitats. In the stomach 
contents we identified as well vertebrates, represented by tadpoles. 

The feeding intensity presented along the study some variations (Table 2). So as the Pool-1 had in 
April the average number of preys/individual 3.81%, raising in May to 5.95% and June to 6.33%. The highest 
value of the average number of preys/individual was observed in April in Pool-2 with a value of 17.5%, 
which decreased in May to 10.5% and in June to 3.79%. The intensity of feeding for the Pool-3 was the 
highest in May (11.5%), and in April and June were observed the lowest values 3.6% and 7.48%. The highest 
values for the maximum number of preys/individual were unregistered for Pool-1 with 8, for Pool-2 with 
33, and in the case of Habitat 3 with a value of 25. In this last case, of Pool-3, in May we identified 53.26% 
aquatic preys, being an exception, because along the study the population of Bombina variegata consumed 
with preponderance terrestrial preys, underlining amount values of over 70%. The food diversity (Shannon-
Wiener H) is high with small fluctuations depending on the period and habitats, presenting in April, the 
highest value in Habitat 1 (H=2.51) and the lowest value in Pool-2 (H=1.97). 
 
 

Table no.1  The frequency of occurrence of stomachs with vegetal fragments, 
 shed-skin, amphibian eggs and animal content. Number of frogs sampled is shown in parentheses. 

(P1: Pool-1, P2: Pool-2, P3: Pool-3, L-larvae, ad-adults) 
 

 April May June 

 P1 
(21) 

P2 
(15) 

P3 
(30) 

P1 
(22) 

P2 
(19) 

P3 
(16) 

P1 
(27) 

P2 
(19) 

P3 
(23) 

% of vegetal fragments 76.19 66.67 46.67 72.73 63.16 62.50 48.15 47.37 3.45 

% of shed skins 9.52 6.67 23.33 13.64 31.58 18.75 40.74 26.32 3.02 

% of amphibian eggs - 6.67 - - - - - - - 

Occurence of preys 19.05 40.00 - 13.64 - 18.75 - - - 

Oligochetae 14.29 20.00 3.33 22.73 10.53 18.75 3.70 - 1.72 

Gastropoda 4.76 - - - - - - - - 

Crustacea-Gamerida - 33.33 - 4.55 21.05 6.25 3.70 5.26 0.43 

Crustacea-Izopoda 33.33 53.33 16.67 18.18 31.58 25.00 44.44 26.32 3.45 

Arahnida-Araneida 9.52 26.67 - 4.55 - 18.75 3.70 - 0.86 

Colembola 4.76 6.67 - 18.18 21.05 12.50 7.41 10.53 1.29 

Heteroptera - 73.33 - 4.55 63.16 12.50 7.41 - 1.72 

Homoptera-Afidina - - - - - 6.25 14.81 10.53 2.16 

Homoptera-Cicadina - - 13.33 - 5.26 25.00 3.70 - 0.43 

Coleoptera-Dytiscidae (L) 57.14 60.00 33.33 81.82 78.95 50.00 70.37 63.16 7.76 

Coleoptera [ad] 19.05 - 3.33 22.73 10.53 50.00 7.41 10.53 2.16 

Diptera-Nematocera (L) 38.10 6.67 43.33 68.18 31.58 25.00 22.22 26.32 1.72 

Diptera-Nematocera 9.52 6.67 3.33 4.55 5.26 - - - - 

Diptera-Brahicera (L) 4.76 33.33 46.67 4.55 31.58 18.75 22.22 15.79 0.43 

Diptera-Brahicera - 46.67 13.33 13.64 21.05 12.50 3.70 - - 

Hymenoptera-undet. 9.52 33.33 10.00 27.27 63.16 37.50 66.67 57.89 3.88 

Hymenoptera-Formicidae 9.52 40.00 13.33 40.91 21.05 25.00 18.52 15.79 2.16 

Others          
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Discussions 

 
In our study we analyzed 192 individuals of Bombina variegata, in their stomach contents identifying 

invertebrates groups as well as plant material remains, shed-skin, mineral elements, pond, and even 
vertebrates represented by tadpoles. The fact that we didn’t find individuals without stomach content 
reveals optimal conditions concerning the feeding of yellow-bellied toads. 

The presence of amphibian eggs in the stomach contents is not rarely meet at amphibians because of 
the easy capture, met as well at Bombina bombina species (Sas et. al, 2004a), Rana arvalis (Sas et. al, 2003b), and 
concerning Triturus cristatus population, a part of this fed exclusively with amphibian eggs (Covaciu-Marcov 
et. al, 2002b).  

 
Table no.2  The number of preys, the average and maxim number of preys / individual, 

 the abundance of aquatic and terrestrial preys.  
The percent abundance of the most important prey categories.  

Number of frogs sampled is shown in parentheses. 
 (P1: Pool-1, P2: Pool-2, P3: Pool-3, L-larvae, ad-adults) 

 

 April May June 

 P1 
(21) 

P2 
(15) 

P3 
(30) 

P1 
(22) 

P2 
(19) 

P3 
(16) 

P1 
(27) 

P2 
(19) 

P3 
(23) 

No. of preys 80 262 108 131 199 184 171 72 172 

Average 3.81 17.5 3.6 5.95 10.5 11.5 6.33 3.79 7.48 

Maxim 5 33 6 7 21 25 8 4 13 

% terrestrial preys 73.75 92.37 92.59 87.79 91.96 46.74 97.08 95.83 88.95 

% aquatic preys 26.25 7.634 7.407 12.21 8.04 53.26 2.924 4.167 11.05 

Diet diversity (H) 2.51 2.03 1.97 2.47 2.30 2.03 2.05 2.13 2.22 

Abundance of preys          

Oligochetae 6.25 3.82 - 3.05 - 1.63 - - - 

Gastropoda 3.75 1.53 0.93 4.58 1.01 1.63 0.58 - 4.07 

Crustacea-Gamerida 3.75 - - - - - - - - 

Crustacea-Izopoda - 3.82 - 0.76 3.02 2.17 0.58 1.39 0.58 

Arahnida-Araneida 10.00 5.73 6.48 3.05 3.52 4.35 8.19 8.33 6.98 

Colembola 5.00 10.31 - 2.29 - 17.39 0.58 - 8.14 

Heteroptera 1.25 0.38 - 3.05 2.51 1.09 1.17 2.78 1.74 

Homoptera-Afidina - 50.38 - 0.76 36.18 2.17 1.75 - 2.33 

Homoptera-Cicadina - - - - - 0.54 2.92 2.78 7.56 

Coleoptera-Dytiscidae (L) - - 4.63 - 0.50 2.17 0.58 - 0.58 

Coleoptera [ad] 21.25 7.25 12.04 29.77 16.08 4.89 30.41 31.94 37.79 

Diptera-Nematocera (L) 12.50 - 1.85 7.63 2.01 47.28 1.75 2.78 8.72 

Diptera-Nematocera 23.75 0.38 29.63 25.95 5.03 3.80 6.43 6.94 2.91 

Diptera-Brahicera (L) 3.75 0.38 0.93 0.76 5.53 - - - - 

Diptera-Brahicera 1.25 2.29 31.48 0.76 3.52 2.17 4.68 5.56 0.58 

Hymenoptera-undet. - 4.20 4.63 2.29 3.02 1.09 0.58 - - 

Hymenoptera-Formicidae 2.50 2.67 3.70 7.63 16.08 3.26 36.84 33.33 14.53 

Others 5.00 6.87 3.70 7.63 2.01 4.35 2.92 4.17 3.49 

 
 

In the trophical spectrum of Bombina variegata species it is observed differences depending on 
habitats (Sas et. al., 2004b; Peter et. al., 2005, 2006). Because of the different habitats the resources of food 
differ. The characteristic features of the habitats cause the type of prey availability. So as in Pool-2 with rich 
vegetation are preponderance consumed the Aphidas (50.38%), and in Pool-3 the mosquito larvae (47.28%). 

Herpetol. Rom, 1, 2007 



The trophical spectrum of some populations of Bombina variegata  15

Near by these, is ascertained the high consumption of the ants (36.84%), accessible in these kind of habitats, 
met as well in other populations of Bombina variegata (Sas et. al., 2004b; Peter et al., 2006).  

Along the whole study with the most significant values appear the Coleopterans (37.79%) being 
mostly consumed in all types of habitats. The amount of Coleopterans is significant for other populations too 
like Bombina variegata (Kuzmin, 1990; Sas et. al., 2004b; Peter et. al., 2005), and other amphibian species like 
Bombina bombina (Goncharenko et. al., 1978; Szeplaki et. al., 2006) Rana arvalis (Covaciu-Marcov et. al., 2003).  

In the trophical spectrum an importance has too, the Diptera-Brahicera (31.48%) and Diptera-
Nematocera (29.63%) categories. The presence of these preys were met at population of Bombina variegata 
(Sas et. al., 2004b) and other amphibians like Rana arvalis (Kovács and Török, 1995). 

In other trophical spectrum studies at Bombina variegata were noticed with high amount values other 
prey types e.g. Cladocera 53.57% (Sas et. al., 2004b), 64,44% (Peter et. al., 2006), the difference of the 
consumed preys resulting from the different morphologic habitats. Concerning other amphibians the 
individuals trophic preferences are affected by the habitats conditions, the humidity of the ground, period 
and preys accessibility (e.g. Gunzburger, 1999; Jaeger, 1972; Çiçek and Mermer, 2006).  

In the stomach contents we identified tadpoles, which denotes the fact that Bombina variegata feeds not 
only with invertebrates, but with small size vertebrates too, capturing all that’s considered to correspond for 
swallow (Török and Csörgő, 1992). Similar situations were described at other species of amphibians 
(Cogălniceanu et. al., 2000; Covaciu-Marcov et. al., 2002; Çiçek et.al., 2007) as well as for Bombina variegata 
(Sas et. al., 2005; Groza et. al., 2006). 
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