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Study of a Bombina bombina (Anura, Amphibia) population
from the periurban ecosystems north of Iasi city
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Abstract. We examined some aspects of the population ecology of Bombina bombina, such as: distribution,
habitat characteristics, anthropogenic impact and food spectrum. Dipterans and coleopterans were dominant in
the preys consumed. We identified the main anthropogenic factors that affected the population. The destruction
of the breeding and feeding habitats was caused by constructions, river canalisation, waste storage, weekend
tourism and housing in the area.

Key words: Bombina bombina, periurban ecosystems

Introduction

The fire-bellied toad is found in the central and eastern Europe. In Romania it occurs in the plain
regions where the species finds favourable conditions. In Iasi County it was found at Barnova Hill and in the
Iasi town (Cogalniceanu et al. 2000 a).

Bombina bombina lives in the low-land meadow areas with plant inhabited small pools, ponds, ditches
or temporary waters, without predators. They prefer clear, stagnant waters (Kinne et al. 2004).

The food spectrum was recently studied in Romania (Cogalniceanu et al. 2000 b, Sas et al. 2003, 2004,
2005, Szeplaki et al. 2006).

The aim of the study was to understand how the fire-bellied toad (Bombina bombina), has adapted
under the environmental constraints from a periurban area. On this purpose, we inventoried and
characterized the habitats used by Bombina bombina, identified anthropogenic impact, assessed population
size and food spectrum. The knowledge of the amphibian population dynamics and necessities will help us
to organize the future activities for the species’ conservation.

Material and methods

The studied region was the Ciric River basin, situated at the north-eastern part of Iasi city. There are 5 artificial ponds
with different function (fish rearing, leisure, sports grounds, accumulation, and irrigation) on the river itinerary. The relief is
hilly while the climate is excessively temperate-continental. The study period was 2002-2006. The size of the population was
estimated by direct counting of individuals and call counting,.

The food of 25 individuals was analyzed. The collection of the stomach contents was made using the stomach flushing
method (Joly 1987, Cogalniceanu 1997) with a syringe having an attached tube. The contents were kept in absolute ethylic
alcohol and analyzed with a binocular stereomicroscope. We calculated the relative abundance of preys (percentage of the total
number of preys accounted for each prey type), and the frequency of occurrence (percentage of stomachs containing a particular
prey/total number of investigated stomachs). The diet diversity was estimated by the means of the Shannon-Wiener index (H =
->n/N In n/N). Evenness (J) was calculated using Pielou index: | = H/H,.. The specialization degree was expressed by the
Berger-Parker index: d = N,./N, where N, was the number of individuals belonging to the most abundant prey species
(Magurran 2004). A value close to 1 shows a high specialization in feeding while a value close to 1/N suggests a generalist feeder
(Cogdlniceanu et al. 1998).

Results
Distribution:

The habitat choice for breeding is very important, because it directly affects the breeding success. The

habitats used by Bombina bombina in the Ciric River basin showed a high type variety. The analysis showed
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the species habitat preferences. Bombina bombina was identified in the Ciric River basin at the next sites (fig.
1):

Dorobant pond: at the river entrance, in pools, - Dorobant
and in the river meadow (Fig. 2). The soil is strongly
eroded and salty.

Types of ponds:

- anthropogenic, used for adobe. These
pools are semi-permanent and temporary made at the
lake borders. They have a squared shape; a surface about
5 m?, a maximum depth of 1 m, silt bottoms and steep
banks lacked of vegetation.

- pits used for waste house storage, with
water temporarily accumulated, characterised by an
intense odour, black substrate with some vegetation, a
maximum depth of 30 cm.

- a temporary swamp in the river
meadow. The bottom is covered with vegetation
(flooded grass or aquatic plants), depths between 20 and
50 cm.

A few individuals were identified in the spring
located in the Dorobant village (Fig. 3). On the river
itinerary there is a permanent pool with anthropogenic
origin (probably an emergence of the phreatic layer) with
dimensions of 1.5 x 1.5 m, depth of 1 - 1.5 m, silt bottom,
banks lacked of vegetation. In the summer is strongly
eutrophicated. The anthropogenic impact is high due to
the vicinity of the street and place for animal watering.
The permanent spring has a silt bottom, with scarce
vegetation, width of 0.5 - 1 m and maximum depth of 30
cm.

Aroneanu

Aroneanu pond. We observed individuals of
Bombina bombina in the river meadow, downstream of
the dam that separates the Dorobant and Aroneanu
ponds (Fig. 4). The area is covered with reeds and during
the spring season its vicinity is flooded. The maximum
depth is of 50 cm. The bottom is covered with reed stalks
from the past years.

Figure 1. Distribution
of Bombina bombina
in the river Ciric basin

Ciric 1 pond. The breeding pools are located at the river entrance, near the flowing canal from the
Aroneanu pond (Fig. 5). Depth is of 0.5 m, the bottom is covered with terrestrial flooded vegetation; it dries
in the summer season. In the vicinity there is forest on the both sides of the pond. Starting with 2005, the
habitats were modified due to the massive waste disposal.

Ciric 3 pond. The fire-bellied toads were observed in the middle part of the pond, with dense
vegetation of reeds (Fig. 6), and in the temporary pools near the dam. These pools are small sized and
shallow, 10-20 cm depth, with terrestrial flooded vegetation and wastes. This is an area with a strong
anthropogenic impact, due to its position close to the lasi town.

Zone Venetia (Fig. 7): (downstream of Ciric 3 pond) with permanent and temporary pools. In the
past, there were stored here ferrous, construction and slaughter house wastes. The pools have a maximum
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depth of 30-40 cm, and terrestrial flooded vegetation. In many pools from this area the water has a high
concentration of iron (due to the ferrous wastes) and reddish colour.

Figure. 2 Dorobant ponds and meadow Figure. 3 River and pool in the Dorobant village

Ly

Figure 4. Aroneanu pond Figure 5. Ciric 1 pond

Fig. 6 Ciric 3 pond Fig. 7 Zone Venetia
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According to our observations, Bombina bombina prefers for breeding the small sized pools (till 5 m?),
with depth between 20 - 50 cm, pH about 8, scarce vegetation, in which the water temperature quickly
increases. Most individuals were observed in the deforested regions, in those forested far from the wood and
never in the forest pools. Most habitats are near pastures and away from the cultivated land. Being an area
close to the town, where the week-end tourism occurs, there are many paths and a street. All aquatic habitats
are exposed to the human impact, and there are no places not frequented by tourists or natives. We did not
found toads in the last year of the study at the most exposed placed: the river entrance in the Ciric 1 pond
and near the dam of the Ciric 3 pond.

In the ponds, Bombina bombina were observed in the reed zones less exposed. In every pool we
counted maximum 6 individuals, males and females, close to specimens of Pseudepidelea viridis, Hyla arborea
and Pelophylax K. esculentus and sometimes eggs of those species.

Table 1. Dorobant pond habitat characteristics

Permanent Permanent Temporary Temporary Pond
. ool ool ool ool fish
Habitat type (altgiobe) (nzar the (wastfs storage) P re(aring)
drainage canal)

Surface (m?) 6 3 2 2-10 700,000
Depth (cm) 70 30 20 20-50 30
pH 8.7 8.3 7.7 8.5 8.2
Aquatic vegetation + - + + +
Banks with vegetation - + + + +
Distance from the forest (m) - - - - -
Cultivated land - - - - +
Pasture + + + + +
Street - - - - -
Paths + + + + +
Houses - - - - -
Wastes + - + + +
Hyla arborea - + + +
Pseudepidelea viridis + - + +
Pelophylax KI. esculentus + + + + +
Fish - - - - +

Population size:

Most individuals were observed in the Dorobant pond, which better corresponds to species habitat
necessities: open areas with scarce vegetation, less predators and the smallest human impact.

In the Aroneanu pond where the fishing is practiced, the toads were located in zones with reed
thicket, less accessible.

The fire-bellied toads were precisely located and observed in the pool on the spring crossing the
Dorobant village. Further on the river’s course, other individuals were not observed.

Ciric 1 pond: we did not find any fire-bellied toads; the pond borders are concreted and the forest is
close to the pond. A few individuals were observed during the breeding period in temporary pools at the
pond end.

The human impact on the population of Bombina bombina from anthropisated ecosystems near the
Tasi city:

The wetland habitat destruction represents the biggest threat for the species. Habitat degradation
causes are: tourism, ponds’ fitting, waste storage, crops, water pollution, streets, lack of management,
residential district construction.

The areas where we noticed major changes in the population are: the end of Ciric 1 pond, where, due
to waste storage, in the last year of study we did not find any fire-bellied toad specimen, and Venetia where
the habitat is now modified due to a residential district construction, leading until 2008 to a total destruction.
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Food spectrum:

25 individuals were investigated, from which 6 (24%) had empty stomachs. 331 preys belonging to 44
taxa were identified. The insects were dominant (74.01%), represented by 6 orders, followed by crustaceans
(20.54%) and oligochaetae (1.81%).

Table 2. Ciric ponds habitat characteristics

Habitat type Pond Permanent | Temporary | Accumulation | Temporary | Permanent | Temporary
(fish pool pool pond pool pool pool
rearing) (Dorobant (Ciric 1) (Ciric 3) (Ciric 3 (Venetia) | (downstream
(Aroneanu) village) dam) of Ciric 3)
Surface (m?) 80,000 3 1 70,000 3-5 300 2-5
Depth (cm) 20 100 20 30 30 50 30
pH 8.4 8 6.5 7.8 7.8 8.4 8.5
Aquatic vegetation + + - + + + +
Banks with + + + + + + +
vegetation
Distance from the 5-10 - 3 1 4 20 30
forest (m)
Cultivated land + - - - - - -
Pasture + + - - - + +
Street + + + + + +
Paths + + - + + - -
Houses - + - - + + +
Wastes - + + - + + +
Hyla arborea + + - + - + +
Bufo viridis + + - - + +
Pelophylax KI. + + + + + + +
esculentus
Fish + - - + - - -
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Figure 8 Annual census of the Bombina bombina specimens
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Table 3 The food spectrum in Bombina bombina

Crt.nr. | Taxon Indiv.no. | Ar% | F%

1 Oligochaeta 1 0.3 5.55
Gastropoda

2 Planorbidae 1 0.3 5.55
Arachnida

3 Araneida 6 1.8 16.66
Crustacea

4 Ostracoda 5 1.5 11.11
Cladocera

5 Daphnia sp. 7 21 11.11

6 Daphnia eggs 29 8.7 27.77

7 Diaphanosoma sp. 7 2.1 5.55

8 Copepoda 3 0.9 16.66
Isopoda

9 Asellus sp. 3 0.9 11.11
Gammaridae

10 Gammarus sp. 14 42 11.11
Insecta

11 Indeterminate 3 0.9 16.16
Collembola

12 Podura aquatica 1 0.3 5.55

13 Sminthurides sp. 3 0.9 11.11
Homoptera

14 Aphida 6 1.8 33.33

15 Cicadae 1 0.3 5.55
Coleoptera

16 Adults 7 1.8 27.77

17 Carabidae 3 0.6 16.16

18 Curculionidae 28 8.4 44.44

19 Staphylinidae 2 0.6 11.11

20 Coccinelidae 4 1.2 11.11

21 Elateridae 1 0.3 5.55

22 Scarabeidae 2 0.6 5.55
Dytiscidae

23 Platambus maculatus 1 0.3 5.55

24 Laccobius sp. 1 0.3 5.55

25 Rhantus sp. 2 0.6 11.11

26 Hydrovatus sp. 2 0.6 11.11
Helophoridae

27 Helophorus griseus 8 2.4 22.22
Diptera

28 Nematocera adults 12 3.6 27.77

29 Nematocera pupae 2 0.6 11.11

30 Chironomidae nymphs | 1 0.3 5.55

31 Chironomidae larvae 19 5.7 38.88

32 Tanypus monilis 1 0.3 5.55

33 Chironomus tricolor 39 11.7 | 4444

34 Tabanidae larvae 1 0.3 5.55

35 Limoniidae (larvae) 37 11.1 27.77

36 Psychodidae (larvae) 1 0.3 5.55
Culicidae

37 Culex sp. larvae 12 3.6 16.66

38 Culex sp. adults 3 0.9 5.55

39 Brachycera adults 13 3.9 38.88

40 Hymenoptera ned. 1 0.3 5.55

41 Formicidae 28 8.4 50

42 Indeterminate eggs 2 0.6 11.11

43 Fish 2

44 Tadpoles 6 1.8 27.77
Prey totals 331

27
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The best represented order of insects was Diptera with 52.6% from the prey totals, suited by
Coleoptera (18.43%), Hymenoptera (8.76%), Homoptera (2.11%), and Colembolla (1.20%). Bombina bombina
showed a preference for Chironomus tricolor (11.78%) and limoniidae larvae (11.17%) among the preys
consumed. Five individuals manifested the phenomenon of cannibalism; in their stomachs were identified
tadpoles.

Discussions

The choice of the breeding habitat is very important, because it determines the population survival.
The surviving rate depends on the predators, pool drying, food and tadpoles’ density (Barandun, Reyer
1996). The fire-bellied toad habitats are characterised by unstable environmental conditions. The species lives
in the low-land areas without predators, small pools, ponds or ditches, preferably covered with vegetation. It
prefers the clear, stagnant waters or flooded ditches. In the summer season, Bombina bombina could be found
in the permanent water bodies or in the terrestrial habitats (Fuhn 1960, Cogalniceanu et al. 2000, Briggs 2004,
Kinne et al. 2004).

Bombina bombina prefers to breed in the temporary pools, with depths between 30 and 60 cm, which
do not dry until the end of summer. The breeding ponds have exposed zones because the tadpoles need high
temperatures (up to 20°C) to grow up, but also with dense vegetation to hide from the predators (Briggs
2004). The temporary swamps represent the main breeding habitats used by many amphibian species. In
those habitats, the reproduction success primarily depends on the hydroperiod length, and precipitations
(Richter-Biox et al. 2006). The predation is considered the most important selection factor in the permanent
habitats. For the temporary habitats it is the pool drying (Barandun, Reyer 1997).

In the predictable permanent habitats, the breeding is more successful, while in those temporary,
unpredictable, the success depends on the rapid adaptation to the environmental changes. In order to
increase the reproductive success, the anurans avoid the temporary pools with a short hydroperiod, a high
density of predators, or anurans with the same breeding period. The diet composition in Bombina bombina
was recently studied in our country. We noticed that dominant in its food were: nematocerans, collembolans,
coleopterans, pulmonate gastropods (Cogalniceanu et al. 2000b, Sas et al. 2003, 2004, 2005; Szeplaki et al.
2006) (Table 4).

The low value of the Berger-Parker index (0.11) confirmed that Bormbina bombina is a generalist feeder,
as also proved by Cogilniceanu et al. (2000b). The different forms of habitat destruction and lack of
management are considered to be the causes of the fire-bellied toad decline (Andren et al. 1993). More
studies showed that the urbanization and highways affected the amphibians’ dispersion and abundance
(Fahring et al. 1995). Covaciu-Marcov and Sas (2005) studied a population of B. bombina and B. variegata
hybrids, which survived in a highly polluted environment, and considered it to be adapted to the extreme
environments.

Table 4. Comparison between food spectra in Bombina bombina

Author Dominance of taxa

Muscidae 16.85%

Colembolla 12.95%

Araneida 11.55%

Mollusca 10.85%

Collembola 23.1%

Pulmonata, Gastropoda 15.5%
Nematocera 33.82%

I. Sas et al. (2003) Ostracoda 16.7%

Coleoptera 11.42%
Collembola 44.79%, 50.17%, 53.91%
Coleoptera 24.82%
Nematocera larvae 69.74%

I. Sas et al. (2005) Coleoptera 6.65%

Formicida 6.29%

Coleoptera 34.25%

Szeplaki, E. et al. (2006) Collembola 28.98%
Formicidae 15.02%

F. Ratajsky and L. Vojtkova (1971)

Cogalniceanu et al. (2000 b)

I. Sas et al. (2004)
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Conclusions

Bombina bombina prefers as habitats for breeding the small sized pools, shallow, with scarce
vegetation, located in open areas.

The fire-bellied toad population from the Ciric region is small. This is probably due to the
anthropogenic and recent (about 100 years) origin of the aquatic ecosystem.

The food diversity, calculated with the Shannon-Wiener index was high (3.15), while the evenness
(0.8) showed that Bombina bombina has an opportunistic way of feeding.
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