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Abstract. The purpose of our study was to analyse the trophic spectrum of a Bombina variegata population from a habitat 
situated nearby of Jugureni locality (Tohani Hill), Prahova County. The study took place at the end of august 2009, the 
chosen habitat being represented by a temporary valley, which crosses a beech forest. We did not record any empty 
stomach. Regarding the animal preys, the most important ones are the Diptera Brahicera and Arahnida Araneida, 
followed by taxa that registered lower values as both frequency and amount: Coleoptera, Crustacea Isopoda, Crustacea 
Gamarida, Pseudoscorpionida, Myriapoda Chilopoda, Myriapoda Diplopoda, Diptera Nematocera, Hymenoptera. 
Beside the animal preys, we also identified vegetal fragments and shed skin debris in the analysed stomachs. 
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Introduction 
 
Bombina variegata, popularly known as yellow 

bellied toad, is one of the most common amphibian 
species from the herpetofauna of Romania, being 
connected to the ecological conditions from the 
hills and mountains (Cogălniceanu et al. 2000).  

It has been established that the entire 
amphibian group is globally in decline (Wake 
1991), thus the study of their habitat is very 
important.  

Their food is a conclusive indicator upon the 
conditions that the populated habitat has to offer 
(Perry & Pianka 1997).  

Thus, we can underline certain qualities about 
the habitat through the analysis of the trophic 
spectrum of the individuals.  

In Romania, there are quite recent data 
regarding the food habits of the species (Sas et al. 
2005, Ghiurcă & Zaharia 2005, Groza et al. 2008), 
while in the foreign literature, the information is of 
less volume and it is not as actual (Taraščuk 1959, 
Ščerbak & Ščerban 1980, Kuzmin 1990). 

Through this article, we wish to bring new data 
to the previous studies with regards to the trophic 
spectrum of the Bombina variegata species, aiming 

thus to participate to the conservation of their 
habitat.  

In the present paper, we will follow different 
parameters, such as the feeding intensity, the 
amount and frequency of occurrence of the 
consumed preys, their medium of origin. 
Moreover, the results will we presented 
comparatively, depending on the sex of the frogs. 

 
 
Materials and methods 
 
The analysed frog population originates from a hilly area 

from Prahova County (Jugureni locality– Tohani Hill). The 
habitat is situated at an altitude of 439 metres, being 
represented by a temporary valley, which is almost dry, being 
crossed by a beech forest. Being connected to the forest, the 
studied species will have various life conditions, not being 
limited to the aquatic habitat.We drew stomach contents from 
39 individuals, respectively 15 males and 24 females, using the 
stomach flushing method (Cogălniceanu 1997). The technique is 
used and recommended by many authors because it allows the 
studying of the feeding of the amphibians without having 
negative effects upon the individuals.  

The frogs were afterwards released in their habitat of 
origin, thus the study had no influence upon the effectives of 
the population.The stomach contents were drawn with the help 
of a syringe, at its end being fixed a perfusion tube of different 
diameters, which were chosen depending on the size of the 
frogs. The water was carefully and gradually injected, as not to 
damage the animals, which had relative low dimensions.  
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We tried to reduce as much as possible the time between 
the capturing of the animals and the performing of the stomach 
flushing, because the amphibians digest the food in a very short 
period (Caldwell 1996), which can negatively influence the 
study. The contents were conserved in a 4% formaldehyde 
solution and stored in airtight test tubes, which were 
accompanied by labels with the sex of the individuals. The 
analysis of the contents was realised at the magnifying glass, 
while the taxonomic affiliation of the prey categories was 
determined using the scientific literature (Crişan & Mureşan 
1999). 

 
 

Results and discussions 
 

Most of the amphibians feed both in the aquatic 
and terrestrial habitats, thus they can appeal to 
very di-verse trophic resources. In most of the 
cases, the am-phibians are carnivorous 
(Cogălniceanu et al. 2000), the frogs being 
dependent of two main factors: hu-midity and the 
food that is mainly composed of invertebrates 
(Fuhn 1969).  

Following the analysis of the 39 individuals, we 
id-entified 22 taxonomic categories of preys, and 
we did not record any empty stomachs, thus we 
can af-firm that the feeding activity rate is of 100%.  

The animal preys that were identified in the 
analysed stomachs are all framed in the 
invertebrate group, especially the Insect class. 
Regarding the feeding intensity, it is relatively low 
at both sexes, the females registering an average 
number of prey/individual of 4.93, while at the 
males it was of 4.41 (Table 1).  

The maximum number of preys was 10 in the 
case of the males and 11 in that of the females, the 
difference between the two sexes being a very 
small one.  

The low feeding in-tensity value can be 
explained through the high tem-peratures of the 
period in which the study was realised.  

The high thermic values had a negative effect 
upon the feeding activity of the amphibians 
(Aszalos et al. 2005).  

The fact that we did not register any empty 
stomach, indicates that the individuals had 
favourable feeding conditions, despite the fact that 
the stream from which the samples were taken was 
almost dried out, therefore the frogs had to hunt in 
the terrestrial medium. Most of the identified prey 
taxa come from the terrestrial medium, both in the 

case of the males that ate 96% terrestrial preys and 
in the case of the females (85.9%).  

Bombina variegata is a more terrestrial species 
than her congenera, Bombina bombina, being 
spotted at large distances from the usually 
populated puddle. Following several studies, it has 
been demonstrated that the females are more 
terrestrial than the males, living under rocks or 
logs (Fuhn 1970). Beside the invertebrates, we also 
identified vegetal and shed-skin fragments in the 
stomach contents, the vegetal debris being 
consumed more frequently by the females 
(58.33%).  

Most of the authors have also recorded the 
consumption of vegetal remains at the amphibians, 
their ingestion being considered as accidental, the 
vegetal parts being swallowed together with the 
mobile preys(Whitaker et al. 1977, Stebbins & 
Cohen 1995).  

This fact is also suggested by the connection 
between the terrestrial preys and the frequency of 
the vegetal debris.  

Most of the terrestrial preys were captured 
from the surface of the plants around the puddle, 
which ended up in the stomach contents.   

It is considered that the vegetal fragments do 
not have a nutritious value (Das 1996), but can 
help crush the exoskeleton of the consumed 
insects, or contribute to the elimination of the 
intestinal parasites (Evans & Lampo 1996).  

Although we have registered a high frequency 
of the vegetal consumption, we cannot speak about 
an active consumption because the frogs are 
considered carnivorous animals (Cogălniceanu et 
al. 2000), feeding only with mobile preys.  

Regarding the shed-skin consumption, we have 
observed a higher frequency at the males (33.33%), 
whereas the females register a much lower value 
(8.33%). This fact can be explained by the higher 
feeding intensity of the males, the shed-skin being 
swallowed together with the mobile preys, or 
during hunting, the frogs can consider each other 
as possible preys and in an attempt to catch other 
individuals, shed-skin debris can be stuck to their 
tongue.  

Cases of dermathophagy have also been 
recorded at other studies that deal with the feeding 
of the Bombina variegata populations (Sas et al. 
2004;  Ghiurcă & Zaharia 2005).  The  invertebrates  
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Table 1. The number of analysed individuals and captured preys; The feeding intensity;  

The prey origin; The percentage of stomachs with vegetal fragments and shed skin 
 

 Males Females Total 
No. of individuals 15 24 39 

No. of preys 74 106 180 

Max. no. of preys/ individual 10 11 11 
Average no. of preys / individual 4.93 4.41 4.61 

% Aquatic Preys 4 15.09 10.5 
% Terrestrial preys 96 85.01 89.5 

% Vegetal 53.33 58.33 56.41 
% Shed-skin 33.33 8.33 17.94 

 
 

represent however, the basis of the trophic 
spectrum of the amphibians (Das 1996). 

We managed to determine the prey taxa up to 
the levels of order, family and in some cases genus, 
such as Diptera Order, Brahicera Family, Tabanus 
Genus, Diptera Order, Brahicera Family, Muscidae 
Genus. At both males and females, the most well 
represented prey categories are the Diptera 
Brahicera (Muscidae), which occupied an 
important place in their trophic spectrum (Kovacs 
& Torok 1996), followed by the Arahnida 
Araneida.  

The Brahicera registered amounts of 32.43% in 
the stomach contents of the males, value which is 
close to that of the females (33.96%).  

Meanwhile, in the case of the Araneida, we can 
observe that the males preferred more this type of 
prey (22.97%) in comparison to 13.20% registered 
in the case of the females (Table 2). The Coleoptera 
were also recorded in a high percentage in the case 
of the males (26.66%), which had a high nutritious 
value, while the females preferred the Crustacean 
Isopoda, which registered a value of 13.20%, 
respectively the Crustacean Gamarida. Therefore, 
we can deduce that the males prefer preys with 
larger dimensions and with a higher mobility. If 
we compare the frequency of consumption at the 
two sexes, we can observe that the Diptera 
Brahicera register the highest values in the case of 
both sexes, respectively 66.66% at the males and 
62.5% at the females. 

This category is followed by the Arahnida 
Araneida, which register lower values, 
respectively 53.33% in the case of the males, while 
the females prefer the Crustacean Isopoda 

(33.33%), this occupying second place regarding 
their frequency of occurrence in the case of the 
females.  

We can observe that in many cases, the value of 
the frequency does not coincide with that of the 
weight value. For example, in the case of the males 
we can notice higher frequency values of the 
Diptera Nematocera, Hymenoptera Formicida, 
Gasteropoda, Pseudoscorpionida, Oligocheta 
Anelida in comparison to their amount value, 
which is relatively low.  

This fact is due to the larger size of these 
invertebrates, thus the frogs do not have to 
consume them in large quantities, rapidly 
satisfying their energetic needs. The consumption 
of the Crustacean, aquatic Gasteropoda, 
Hymenoptera, Pseudoscor-pionida registers high 
frequency values in the case of the females, which 
are different species regarding their frequency in 
comparison to the ones consumed by the males.  

This is due to the fact that the females hunt 
more in the water, and capture the terrestrial 
species from the grass from the shores, thus 
hunting in an easier way, without spending energy 
(Ferenti et al. 2007). 

Meanwhile, it could be explained through the 
different hunting strategies in the case of the two 
sexes, the females using especially the “sit – and – 
wait“ technique (Perry & Pianka 1997). We also 
noticed the consumption of both small and large 
sized preys, thus we can state that the frogs do not 
hunt selectively. 

The Myriapoda Chilopoda, respectively 
Diplopoda registered a high frequency value in the 
food of the males (13.33%), while the females did 
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not consume at all Chilopoda, and the Diplopoda 
have a very low frequency in the food of the 
females (4.16%). 

These types of invertebrate preys are very 
poorly represented because they live in the 
superficial horizon of the soil, or in the layer of 

leaves, thus they are harder to procure than other 
preys (Ghiură & Zaharia 2005).  

The terrestrial Gasteropoda have a high 
frequency value in the food of the females (12.5%) 
together with the Pseudoscorpionida, species that 
are less searched by the males. 
 
 

Table 2.  The amount and frequency of the prey taxa (aq.- aquatic; t.- terrestrial, L.- larvae) 
 

Amount (%) Frequency (%) 
Prey categories 

Males Females Total Males Females Total 

Diptera-Brahicera  32.43 33.96 33.33 66.66 62.5 64.10 

Diptera- Brahicera [L.] - 0.94 0.55 - 4.16 2.56 

Diptera-Nematocera 5.40 2.83 3.88 20 12.5 15.38 

Diptera-Nematocera [L.] - 0.94 0.55 - 4.16 2.56 

Hymenoptera 2.70 3.77 3.33 13.33 16.66 15.38 

Hymenoptera-Formicida 2.70 0.94 1.66 13.33 4.16 7.69 

Gasteropoda (aq.) 4.05 3.77 3.88 13.33 12.5 12.82 

Gasteropoda (t) - 2.83 1.66 - 12.5 7.69 

Lepidoptera 1.35 - 0.55 6.66 - 2.56 

Lepidoptera [L.] 1.35 0.94 1.11 6.66 4.16 5.12 

Myriapoda-Chilopoda 4.05 - 1.11 13.33 - 5.12 

Myriapoda-Diplopoda 2.70 0.94 2.22 13.33 4.16 7.69 

Coleoptera 5.40 1.88 3.33 26.66 8.33 15.38 

Coleoptera-Coccinelida 1.35 - 0.55 6.66 - 2.56 

Coleoptera-Curculionida 1.35 - 0.55 6.66 - 2.56 

Coleoptera-Carabidae  4.05 1.88 2.77 6.66 4.16 5.12 

Trichoptera [L.] - 0.94 0.55 - 4.16 2.56 

Crustacean-Gamarida - 8.49 5 - 20.83 12.82 

Crustacean-Isopoda (t) - 13.20 7.77 - 33.33 20.51 

Arahnida-Araneida 22.97 13.20 17.22 53.33 25 35.89 

Arahnida-Pseudoscorpionida 2.70 7.54 5.55 13.33 25 20.51 

Collembola - 0.94 0.55 - 4.16 2.56 

Oligocheta-Anelida 2.70 - 1.11 13.33 - 5.12 

Blatoideae 1.35 - 0.55 6.66 - 2.56 

Orthoptera 1.35 - 0.55 6.66 - 2.56 

 
 

Conclusions 
 

Because of the fact that the study was realised at 
the end of august 2009, when the temperatures 
registered high values, the water level being very 
low, most of the individuals left the aquatic 
medium for hunting, and searched for food in the 
moist ecosystems of the beech forest that borders 
the analysed valley.  

Thus we can explain that most of the preys, 
89.5% are of terrestrial origin. The feeding intensity 
is relatively low, without existing high differences 
between the sexes, probably due to the high 
temperatures.  

The Diptera Brahicera (Muscidae) are the most 
well represented prey taxa that were identified in 
the stomach contents, followed by the Arahnida 
Araneida, regarding the frequency and amount 
value.  
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The individuals consumed both large and small 
preys, with a gregarious life, thus we can observe 
the opportunistic character of the amphibians, but 
also the fact that they do not select their prey.  
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