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Abstract. The different conditions from populated habitats induce important modifications in the 
feeding of the yellow-bellied toads. The differences affect both the number of consumed prey, the 
percentage abundance of the most important prey taxa and their origin from aquatic or terrestrial 
environment. Feeding is influenced both by the characteristics of the populated aquatic habitat, as 
well as by the features of the neighbouring terrestrial one. Toads hunt both in the terrestrial and 
aquatic environment, their usage as hunting territories being determined by their trophic offer 
availability. The highest diversity values of the feeding were observed in habitats where the per-
centage abundance of terrestrial and aquatic preys was close. 
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Introduction 

 
Habitat-related pattern in the life-trait of am-
phibians was observed by many authors, caus-
ing different changes induced by predators` 
presence (Relyea 2002), temperature (Orizaola 
& Laurila 2008) and other environmental varia-
tions. The initial phase of the development of 
the previous changes within a population is in-
fluenced locally, by microhabitats, this phe-
nomenon being registered in the scientific lit-
erature (Martin 1998).  

Anurans have been recently recognized as 
highly efficient and sensitive bio-indicators 
with accentuated sensitivity towards various 
environmental pollutants (Garg & Hippargi 
2007). This is the reason why biologists use 
amphibians in arguing the measures that are 
necessary for biodiversity conservation. Detect-
ing initial phases of population decline and the 
risks that imperil it, we can take steps for stop-

ping its decline. Feeding is one of the vital 
functions of any organism that is linked to the 
environmental resources, and determines its 
relation to the environment. So, studying the 
feeding of a sensitive species, like Bombina 
variegata, can offer much information about the 
habitat’s degradation stage. In Romania B. 
variegata is a species of community interest in 
need of strict protection (OUG 57/2007) 

Our study took place in Vodita valley, 
where several kinds of human activity that im-
peril the flora and fauna were registered in the 
last years, consisting in the valley’s course 
regularization. In this valley there is a B. varie-
gata population found at the lowest altitude 
from Romania (Covaciu-Marcov et al. 2007, 
2009). The objective of our study was to ana-
lyze the variations of the trophic spectrum 
caused by the habitats formed along the 
stream. In Romania there are many articles 
published about the feeding of this species (e.g. 
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Sas et al. 2005, Groza et al. 2008, Hodisan et al. 
2009, Kovacs et al. 2010a), which focus either 
upon the trophic spectrum of only one popula-
tion, or upon the comparison between more 
populations. Our study is the first that ana-
lyzes the variations along a geographical gra-
dient, in our case this being the Vodita Stream. 

 
 

Material and methods: 
 
Our study was made on 12th -14th July 2007. We captured 
individuals from nine different points of Vodita Valley, 
on a length of 2 km along the stream. Vodita Valley is a 
tributary to the Danube River, situated in the south west-
ern Romania, close to Orsova town. 

 

Habitats description 
1. The first habitat (H1) stands on the highest altitude, 
represented by an opened place at each side of the 
stream. The vegetation is composed of grassy species and 
bushes on the banks of the stream, and some algae in the 
water. The depth of the water is small (maximum 30 cm). 
The habitat is disposed between two concrete embank-
ments set transversally in the stream, the water forming 
small falls on them. 2. The second habitat (H2) is repre-
sented by the pond formed by the waterfall of the em-
bankment set on downstream from the first habitat. The 
water is deeper, and the flowing velocity is decreased. 
The vegetation resembles the first habitat, with the dif-
ference that the forest reaches the stream at this level. 3. 
The third habitat (H3) is represented by the next portion 
downstream, flanked by a wide opened place. On one 
side of the stream there is a higher sector, very affected 
by tourists. 4. The other side of the stream is represented 
by the fourth habitat (H4). It is formed by a system of 5-6 
little ponds. The water level on them varies by the pe-
riod, being dried in the warm period of the year. The 
vegetation is represented by very abundant grassy plants 
exclusively. 5. The fifth habitat (H5) is set under a bridge. 
The sunshine reaches the water rarely, for this reason the 
vegetation is poor. Because of the piles of the bridge the 
flowing speed of the water is reduced, determining the 
increasing of its depth. 6. The sixth habitat (H6) is dis-
posed near the highest embankment, determining the 
highest waterfall (2.5 m). Because of a spring situated 
here the quantity of the water rises. This sector is contin-
ued by a wide opened portion of the stream. The vegeta-
tion is represented only by the grassy plants from the 
banks, and some algae from the water. 7. The seventh 
habitat (H7) is represented by the next `waterfall` down-
stream. Before the embankment the river bed is large, 
and after it becomes narrower. 8. The eighth habitat (H8) 
is represented by an effluent stream of Vodita. It comes 

from the forest and passes under a small bridge. Its banks 
are covered with litter and the vegetation is abundant. 9. 
The last habitat (H9) is represented by the section up-
stream of the confluence with the Danube, the river bed 
being wider and rocky. 
 

Sampling and data analization: 
We captured 309 individuals of B. variegata, using the 
non-harmful stomach-flushing method for their analysis 
(Sole et al. 2005). The collected data were processed sta-
tistically, following different parameters. The first group 
of the parameters was that referring to the quantity of the 
consumed prey types: the feeding intensity and the per-
centage abundance of the prey (A%). Qualitative parame-
ters were the origin, frequency of occurence (f%), diver-
sity (Shannon-Weaver index) (Magurran 1988) and simi-
larity of prey (Sorensen index) (Chao et al. 2005). For es-
timating the significance of the variation of the trophic 
niche between the different microhabitats, we applied the 
Kruskal-Wallis test (Rayner & Best 1997) and the Mann-
Whitney U-test (Nachar 2008). 
 
 
Results 
 
In the stomach contents of the yellow-bellied 
toads, we found vegetal fragments; shed skin, 
amphibian eggs, mineral fragments and animal 
prey. Empty stomachs were present in few in-
dividuals (maximum 7.31%) (Table 1). 

Regarding the origin of the prey, there are 
very big differences. There is no constraint for 
the toads to consume preys from a well de-
fined origin. At the upstream there is a ten-
dency to consume more aquatic prey than in 
the downstream. The only one exception from 
this affirmation is represented by the seventh 
habitat. The feeding is more intensive in the 
first, seventh and eighth habitats (Table 1).  

The feeding diversity also varies, its value 
being about 2, the maximum being registered 
at the eighth habitat (H=2.60), and the mini-
mum at the first (H=1.85). At the habitats 
where the feeding diversity of the yellow bel-
lied toads was low, the similarity is raised (Ta-
ble 1). 

The percentage abundance and the fre-
quency of occurence of prey reflect the habitat 
of provenience of the analyzed individuals 
(Table 2 and Table 3). 
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The number of consumed prey taxa differs 
between the habitats. The lowest value (15) 
was recorded at habitat H9, while the highest 
(26) at the first habitat. The same number of 
prey taxa (21) was recorded at four habitats 
(H3, H4, H5 and H6). On a whole, the studied 
toads consumed 1761 prey belonging to 45 
taxa. Only 6 prey taxa (Araneida, Isopoda, 
Ephemeroptera, Heteroptera, Coleoptera and 
Formicida) were consumed in all of the nine 
habitats (Table 2). 

After applying the Kruskal-Wallis test for 
estimating the significance of the variation of 
the feeding of the yellow bellied toads along 
the valley, we can consider that there are no 
relevant variations (H=14.32, p>0.05). In the 
majority of cases, no significant differences 
were found in the feeding of the yellow bellied 
toads from different habitats (p >0.05). Signifi-
cant differences exists between the habitats H1 
and H7 (p=0.03), H1 and H8 (p=0.008) and H1 
and H9 (p=0.033). Significant differences were 
also registered between the habitats H4 and H8 
(p=0.015), H4 and H9 (p=0.026) and H5 and H8 
(p=0.037). 

 
 
 

Discussion 
 
Trophic linkages between terrestrial and aqua-
tic ecosystems are increasingly recognized as 
important, yet poorly known features of food 
webs (Finlay & Vredenburg 2007). Variation in 
the regional changes in river geomorphology 
and physicochemistry play an important role 
in determining longitudinal variation in food-
web properties (Romanuk et al. 2006). These 
variations differentiate microhabitats along the 
stream, their microclimate being considered as 
an important controller for the development of 
the amphibian species assembly (Rios-Lopez & 
Aide 2007). In our case these changes of micro-
habitat determined the decrease of the rate of 
feeding activity. The highest number of the 
empty stomachs was registered in anthropo-
genic affected sectors (embankment near the 
camp site, under the bridge, and rock exploita-
tion from the river bed). The poor feeding of 
this species has been recently observed in an 
anthropogenic-affected habitat from another 
region (Kovacs et al. 2010a). In the other habi-
tats, the number  of the  empty stomachs was  

Table 1. The number of yellow bellied toads, total number of prey, origin of prey, feeding intensity, number of 
toads sampled with empty stomachs, and feeding diversity (Shannon Weaver’s H) and similarity (Soren-
sen’s S) indices. 

 

 Habitat 
 H1 H2 H3 H4 H5 H6 H7 H8 H9 
Number of toads 57 29 30 43 41 30 27 22 30 
Total number of prey 547 128 194 188 185 171 198 182 118 
Aquatic % 66.18 61.72 36.6 6.91 27.57 43.27 71.21 32.97 30.51 
Terrestrial % 33.82 38.28 63.4 93.09 72.43 56.72 28.79 67.03 69.49 
Average no. of preys 9.59 4.41 6.46 4.37 4.51 5.7 7.33 8.27 3.93 
Maximum no. of preys 53 12 14 19 13 21 27 14 14 
Empty stomachs % 0 6.897 0 2.32 7.31 3.33 0 0 6.66 
Shannon Weaver diversity(H) 1.85 2.11 1.99 1.91 2.34 2.34 1.98 2.60 2.3 
Sorensen similiarity (S) 0.26 0.20 0.26 0.27 0.19 0.15 0.19 0.19 0.16 
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Table 2.  The percentage abundance of the consumed preys (aq - aquatic, t – terrestrial, L – larvae, undet. – unde-
termined, H1-9: the nine habitats code). 

 

 Habitat 
 H1 H2 H3 H4 H5 H6 H7 H8 H9 
Oligochaeta -Lumbricidae - - 0.51 - 0.54 - - - - 
Gasteropoda (t) - 1.56 0.51 - 0.54 0.58 - - 8.47 
Arachnida -Pseudoscorpionidae - - 0.51 - - - - - - 
Arachnida - Araneae 2.19 7.03 2.06 8.51 4.86 4.67 2.52 10.98 10.16 
Arachnida - Acari - 0.78 - - - - - - - 
Arachnida - Opilionidae 0.36 - - - - - - - - 
Isopoda(aq.) - 0.78 0.51 - - - - - - 
Isopoda(t) 13.52 2.34 35.56 5.85 11.35 18.71 2.52 7.69 1.69 
Amphipoda  4.38 28.12 5.15 1.59 7.05 14.62 36.36 14.28 15.25 
Miriapoda - Diplopoda 0.36 - 0.56 - - - - 1.09 - 
Miriapoda - Chilopoda 0.18 - - - - - - 1.09 - 
Ephemeroptera (L.) 51.18 27.34 25.77 6.91 16.75 23.39 28.78 9.89 13.55 
Ephemeroptera 0.36 - 0.51 - - 1.16 - 1.09 - 
Odonata (L.) - - - - - - - 2.19 - 
Plecoptera (L.) 8.22 - 3.60 - 1.62 2.33 1.01 - 1.69 
Plecoptera 0.18 - - - - - - - - 
Blattoidea 0.36 - - - - - - - - 
Orthoptera 0.36 - - 1.06 1.08 - 0.50 -- 3.38 
Hemiptera- Cicadillidae - - 0.51 - - - 1.01 1.09 - 
Hemiptera- Aphididae - - - - - - 0.50 - - 
Heteroptera (t) 0.73 2.34 2.06 2.65 2.16 3.50 1.51 1.09 8.47 
Coleoptera undet. (t) 1.82 5.46 5.67 3.19 5.94 1.75 5.55 2.19 5.08 
Coleoptera – Dytiscida (L.) 0.36 - - - - - - 1.09 - 
Coleoptera - Carabidae 0.36 - 0.51 1.06 0.54 0.58 0.50 1.09 - 
Coleoptera - Cantharidae 0.18 - - - - - - - - 
Coleoptera - Staphilinidae - - - 0.53 - - - - - 
Coleoptera - Elateridae 0.18 0.78 0.51 1.06 0.54 - 2.02 - 1.69 
Coleoptera - Scarabaeidae - - - 0.53 - 1.75 - - - 
Coleoptera - Cerambicidae - - - 0.53 - - - - - 
Coleoptera - Curculionidae - - - - 0.54 0.58 - - - 
Coleoptera - Chrysomelidae - 1.56 - 0.53 - 0.58 - 1.09 1.69 
Neuroptera - - 0.51 - - - - - - 
Lepidoptera (L.) 0.36 0.78 2.06 1.06 1.08 4.09 0.50 - 1.69 
Lepidoptera 0.18 - - 1.06 2.16 0.58 - 1.09 - 
Trichoptera (L.) - 4.68 1.54 - 2.16 2.92 4.54 3.29 - 
Trichoptera - - - 0.58 - - - - 1.69 
Diptera – Nematocera (L.) 2.01 0.78 - - - - 0.50 1.09 - 
Diptera - Nematocera Tipulidae 0.18 - - - - - - - - 
Diptera - Nematocera Culicidae 2.37 3.90 - 5.85 7.02 1.75 2.52 6.59 1.69 
Diptera - Brachycera-(L. aq.) - - - - - - - 1.09 - 
Diptera - Brachycera-(L. t.) - 1.56 0.51 0.53 - 0.58 0.50 15.38 - 
Diptera Brachycerae 5.30 - - 3.72 2.70 12.86 3.03 1.09 - 
Hymenoptera undet. 0.36 - - 1.06 1.62 0.58 0.50 - - 
Hymenoptera - Formicidae 3.83 10.15 10.82 52.12 29.18 2.33 5.05 13.18 23.72 
Hymenoptera - Apidae - - - - 0.54 - - 1.09 - 
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Table 3.  The frequency of occurence of the consumed preys (aq – aquatic, t – terrestrial, H1-H9 represent the nine 
studied habitats).  

 

 Habitat 
 H1 H2 H3 H4 H5 H6 H7 H8 H9 

Vegetal fragments 57.89 51.72 70 65.11 43.90 63.33 40.74 36.36 60 
Shed-skin 35.08 27.58 20 30.23 19.51 3.33 29.63 27.27 26.66 
Amphibian eggs - - - 2.32 - - - - - 
Mineral parts 22.80 37.93 16.66 30.23 12.19 13.33 25.92 27.27 20 
Oligochaeta -Lumbricidae - - 3.33 - 2.43 - - - - 
Gasteropoda (t) - 6.89 3.33 - 2.43 3.33 - - 20 
Arachnida -Pseudoscorpionidae - - 3.33 - - - - - - 
Arachnida - Araneae 19.29 24.13 13.33 30.23 19.51 26.66 18.51 63.63 26.66 
Arachnida - Acari - 3.44 - - - - - - - 
Arachnida - Opilionidae 3.50 - - - - - - - - 
Isopoda(aq.) - 3.44 3.33 - - - - - - 
Isopoda(t) 52.63 10.34 63.33 25.58 29.26 46.66 14.81 54.54 6.66 
Amphipoda  21.05 31.03 20 4.65 19.51 20 55.55 54.54 20 
Miriapoda - Diplopoda 1.75 - 3.33 - - - - 9.09 - 
Miriapoda - Chilopoda 1.75 - - - - - - 9.09 - 
Ephemeroptera (L.) 54.38 51.72 36.66 9.30 29.26 36.66 37.03 18.18 13.33 
Ephemeroptera 3.50 - 3.33 - - 6.66 - 9.09 - 
Odonata (L.) - - - - - - - 18.18 - 
Plecoptera (L.) 35.08 - 13.33 - 7.31 10 7.40 - 6.66 
Plecoptera 1.75 - - - - - - - - 
Blattoidea 3.50 - - - - - - - - 
Orthoptera 3.50 - - 4.65 4.87 - 3.70 - 13.33 
Hemiptera - Cicadellidae - - 3.33 - - - 7.40 9.09 - 
Hemiptera – Aphididae - - - - - - 3.70 - - 
Heteroptera (t) 5.26 10.34 13.33 11.62 4.87 20 3.70 9.09 33.33 
Coleoptera undet. (t) 15.78 17.24 23.33 13.95 21.95 10 29.63 18.18 20 
Coleoptera – Dytiscidae (L.) 3.50 - - - - - - 9.09 - 
Coleoptera - Carabidae 3.50 - 3.33 4.65 2.43 3.33 3.70 9.09 - 
Coleoptera - Cantharidae 1.75 - - - - - - - - 
Coleoptera - Staphilinidae - - - 2.32 - - - - - 
Coleoptera - Elateridae 1.75 3.44 3.33 4.65 2.43 - 14.81 - 6.66 
Coleoptera - Scarabaeidae - - - 2.32 - 3.33 - - - 
Coleoptera - Cerambicidae - - - 2.32 - - - - - 
Coleoptera - Curculionidae - - - - 2.43 3.33 - - - 
Coleoptera - Chrysomelidae - 6.89 - 2.32 - 3.33 - 9.09 6.66 
Neuroptera - - 3.33 - - - - - - 
Lepidoptera (L.) 3.50 3.44 10 4.65 4.81 16.66 3.70 - 6.66 
Lepidoptera 1.75 - - 4.65 9.75 3.33 - 9.09 - 
Trichoptera (L.) - 13.79 10 - 7.31 13.33 22.22 9.09 - 
Trichoptera - - - 2.32 - - - - 6.66 
Diptera – Nematocera (L.) 3.50 3.44 - - - - 3.70 9.09 - 
Diptera - Nematocera Tipulidae 1.75 - - - - - - - - 
Diptera - Nematocera Culicidae 17.54 13.79 - 16.23 14.63 10 14.81 36.36 6.66 
Diptera - Brachycera-(L. aq.) - - - - - - - 9.09 - 
Diptera - Brachycera-(L. t.) - 6.89 3.33 2.32 - 3.33 3.70 45.45 - 
Diptera Brachycera 26.31 - - 16.27 9.75 30 11.11 9.09 - 
Hymenoptera undet. 3.50 - - 4.65 7.31 3.33 3.70 - - 
Hymenoptera - Formicidae 28.07 27.58 33.33 65.11 51.22 13.33 37.03 63.63 46.66 
Hymenoptera- Apidae - - - - 2.43 - - 9.09 - 
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reduced or totally absent, which suggests the 
direct influence of human on the yellow bellied 
toads` feeding. 

The indirect anthropogenic effect on the 
yellow bellied toads` feeding can be evidenced 
by its direct effect on prey. External prey prop-
erties, like their abundance in the habitat and 
mobility, are relevant in predator–prey interac-
tions and elicit specific responses in different 
functional systems (Montuelle et al. 2010). If 
the environmental changes are unfavourable 
for prey, it will result in a decrease of their 
number in the habitat, which will affect the 
predators, in our case toads. 

We can observe a parallel rising mode of 
the feeding intensity with the rate of the feed-
ing activity. This fact supports the previous af-
firmation about the environment’s effect on 
toads’ feeding behaviour. The decreased feed-
ing intensity in anthropogenic affected sectors 
reflects probably the poor trophic availability. 
Variations in the feeding intensity were also 
recorded in other amphibian species, due to 
the modifications of the environmental condi-
tions or because of the anthropogenic effect 
upon the habitats (Kovacs et al. 2007, Covaciu-
Marcov et al. 2010a). 

Understanding food-web dynamics re-
quires knowing whether species assemblages 
are compartmentalized into distinct energy 
channels, and, if so, how these channels are 
structured in space (Pringle & Fox-Dobbs 
2008). As for the food-web dynamics of am-
phibians, they are situated between the aquatic 
and terrestrial environment (Burton & Likens 
1975), i.e. they can feed from both of these en-
vironments. The toads consumed both terres-
trial and aquatic prey, variations between the 
proportion of terrestrial and aquatic prey being 
registered. However, in the majority of the 
habitats the percentage abundance of the ter-
restrial prey dominates. This fact suggests that 
the feeding behaviour is strongly related to the 
conditions where it lives, developing an envi-

ronmental plasticity of this parameter of its life 
trait. 

The higher percentage abundance of the 
aquatic prey was observed at the backwater 
portions, which favour the development of 
ephemeropteran larvae and Gammaridae. At 
the sixth habitat, even if the surface and the 
depth of the water were big, it was linked to 
the raised flow that disfavoured both for the 
prey and the predator. In the other habitats, 
mostly terrestrial prey appears because of the 
reduced depth of the water. These ponds or the 
stream did not offer enough trophic resources, 
so these toads had to come out for hunting. 
The fourth habitat is represented by a pond 
system, the transition between the two envi-
ronments being softer. The terrestrial prey was 
probably more accessible for these toads prey. 

The fact that the yellow bellied toads con-
sume prey from both environments implies a 
different mode of its conservation. A species’ 
protection also includes the protection of its 
environments (Wu 2008). Thus, in some am-
phibians (like yellow bellied toads), it is not 
sufficient to protect only their breeding habitat 
(aquatic environment), but it is also necessary 
the conservation of its terrestrial feeding habi-
tat. Terrestrial habitats are very important for 
amphibians, their existence near the aquatic 
habitats allowing the survival of some popula-
tions (Porej et al 2004). This fact also recently 
indicated in Romania in a newt species (Co-
vaciu Marcov et al. 2010b). 

Because of the abundance of algae in the 
stream, it is impossible to delimit the vegetal 
fragments in the trophic spectrum of these 
toads. Vegetal consumption can result from ac-
cidental ingestion with mobile prey. The same 
explanation can be offered to shed skin con-
sumption that can be a form of epidermal pro-
teins’ recycling (Weldon et al. 1993). Similar 
phenomena were also shown in other previous 
studies (Sas et al. 2009, Kovacs et al. 2010b). 
The shed-skin consumed by amphibians is 
generally considered to be of the individual or 
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of other individuals from the population 
(Kovacs et al. 2010c). Although the frequency 
of occurence of shed-skin consumption in-
creases in the habitats with poor feeding 
(Kovacs et al. 2010c), in our case, its highest 
frequency of occurence is registered exactly in 
the habitat with the most intense feeding. 
Therefore, it seems that, at least in our case, the 
shed-skin consumption reflects only the tro-
phic opportunism of the toads, which consume 
the most easily-captured trophic elements. The 
lowest consumption of shed-skin was regis-
tered in a habitat with a fast water flow, where 
shed-skin is flown downstream after shedding. 

Minerals appear constantly in the food of 
the B. variegata, originating from the rocky sub-
stratum of the habitats. On the other hand, 
they could have been ingested together with 
larval Trichoptera, which were consumed with 
their protective cases. Mineral consumption 
can also indicate that these toads hunt on the 
bottom layer of the water, the only decisive 
factor of their feeding behaviour being the 
presence and abundance of the food. 

The animal prey consumption is character-
istic of each one of the habitats. There are pre-
sent prey with different sizes, which suggests 
the opportunistic behaviour of these frogs. In 
the first habitat the widely surfaced and pure 
water probably determined the higher abun-
dance of ephemeropteran larvae. Even if terres-
trial woodlice are present in reduced numbers, 
their frequency of occurence of consumption is 
as high as of the ephemeropteran larvae. This 
results from the size of the consumed wood-
lice, which also have the same nutritional value 
in reduced number. With increasing abun-
dance of higher value prey (larger size) their 
use should increase (Brzezinski et al. 2010). The 
high number of ephemeropteran larvae deter-
mined here the high percentage abundance of 
aquatic prey. This fact does not mean that their 
weight was the dominant taking in account the 
presence of woodlice with bigger size.  

At the second habitat the situation changes, 
beside the ephemeropteran larvae appear the 
aquatic Gamarus sp. too, that determines the 
high percentage abundance of aquatic prey in 
this habitat. The presence of this aquatic prey 
can be explained by their abundance in the 
habitat, respectively by the absence of the prey 
thereabout because of the wide stony places 
with rare vegetation. The consumption of 
ephemeropteran larvae is probably not a coin-
cidence, because, similar with the previous 
habitat, they occur here at the same frequency, 
even though their percentage abundance was 
reduced. The most profitable prey are not the 
largest ones but rather medium sized prey 
with good availability (Brzezinski et al. 2010). 

At the third habitat, terrestrial prey (wood-
lice) substitutes for aquatic ones. This habitat is 
surrounded by a wide place with abundant 
grassy vegetation, and a rich invertebrate 
fauna that allows toads to hunt in a terrestrial 
environment. However, because of the propi-
tious aquatic conditions, aquatic prey are pre-
sent, too. In the next habitat, the aquatic prey 
are substituted almost totally by the terrestrial 
ones, predominantly Formicidae, which were 
readily accessible. B. variegata migrates if its 
conditions are not adequate; its movement ac-
tivity being highly dependent on the environ-
mental conditions especially those linked to the 
microclimate (Hartel 2008). Even when two 
habitats are situated very close, toads do not 
leave their breeding habitat if the trophic con-
ditions are satisfactory. On the other hand, the 
yellow bellied toad prefers temporary ponds 
for breeding (Hartel et al. 2007), because of the 
absence of predators and for the optimum tem-
perature of the water (Barandun & Reyer 1998). 
The pond system of the fourth habitat offered 
such conditions, so the toads did not need to 
leave this habitat. In the fifth habitat, under the 
bridge, trophic conditions are unsatisfactory, 
so toads migrate to the neighbouring habitats 
to feed.  
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The similarity of the habitat morphology is 
reflected by the food of the toads captured 
from the sixth and seventh habitat. In these 
habitats the prey taxa with low percentage 
abundance is consumed by a high percentage 
of individuals. This can be a strategy to save 
energy, capturing a big prey being more ad-
vantageous, and then hunting a high number 
of small preys. The effect of the forested land-
scape at the eighth habitat is very evident, be-
ing present prey types like Muscidae, Gamari-
dae or Aranea. This sector differs from all oth-
ers, as the trophic spectrum of these yellow 
bellied toads is similar to other forested areas 
from western Romania (Ferenti & Covaciu-
Marcov 2009). The influence of the aspect of 
the habitat upon the trophic niche of amphibi-
ans was also registered in the scientific litera-
ture (Cicort-Lucaciu 2009). 

The highest diversity values of the feeding 
were observed in those habitats where the per-
centage abundance of terrestrial and aquatic 
prey was close. Access to both environments 
ensures toads may capture diverse prey. 

One mechanism by which a population can 
persist when its local environment changes is 
dispersal to track its preferred environment in 
space (Chevin et al. 2010). The studied popula-
tions cannot be disrupted in nine isolated 
populations, because, in spite of the different 
local conditions, they form a whole population. 
This probably determines migration along the 
valley, toward the more favourable sectors for 
feeding. For all that, their distribution in many 
types of microhabitats is controlled by the prey 
quantity, this spreading manner contributing 
to the predator-prey balance on the entire 
length of the valley. Species persistence is a 
function of local population dynamics and mi-
gration between spatially heterogeneous habi-
tat patches (Garvie & Golinski 2010). This can 
be the cause of the likelihood between the feed-
ing spectrum of the sub-populations situated 
in proximity, variations along the gradient 

(valley) being not registered (Kruskal Wallis 
test: H=14.32, p>0.05).  

Instead, variation occurred among habitats 
situated at long distances from each other 
(Mann-Whitney U test: p<0.05). The trophic 
spectrum of the first habitat, with species that 
indicate poor water quality, differs basically 
from the last two habitats that are either situ-
ated in the interior of the forest, or situated in 
the midst of the rock exposure. In the fourth 
habitat, with its temporary ponds preferred by 
the yellow bellied toads, it offers totally differ-
ent conditions in comparison with the last two. 
In the fifth habitat, the toads have possibility to 
hunt only in the stream, or in the surround-
ings, with no access to forested environment. 
Thus, the significant difference in the feeding 
spectrum of these toads and those from the 
eighth, forested habitat was expected, but does 
not explain differences with other nearby habi-
tats, as all toads had access to the stream.  
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