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Abstract. We studied, for the first time ever, the trophic spectrum of some populations of Triturus
dobrogicus in the north-western part of Romania. In the stomach contains we’ve identified vegetal
remains, fragments of shaded skin and amphibian spawn alongside numerous animal prey taxa. Triturus
dobrogicus usually consumes aquatic preys. The trophic spectrum of the newts is influenced by the
seasons and by the particularities of the habitats. Triturus dobrogicus mostly consumes smaller preys that
have a gregarious life. The food of both the crested newt species from Romania is very much alike.

INTRODUCTION

Triturus dobrogicus was considered a subspecies of Triturus cristatus for a very long time.
Recently, the four subspecies of the crested newt, including the Danube crested newt, were raised from
subspecies to species (Bucci — Inocenti et al 1983, Wallis & Arntzen 1989, Arntzen & Wallis 1994). Triturus
dobrogicus is an endemic species in the lower and the middle basin of the Danube (Litvinchuk & Borkin
2000) presenting a relatively small areal (Amtzen et al 1997). Dew to the recent promotion of the Danube
crested newt to the level of species, there is very little known about its spreading and its ecology in Romania.
The presence of the species in the north-western part of the country was just recently established (Arntzen et
al 1997, Cogalniceanu et al 2000, Covaciu — Marcov et al 2003 a, 2004). The trophic spectrum of the Danube
crested newt hasn’t been studied in Romania until now. Knowledge about an animal’s food is essential, this
being the link between the species and its environment (Kennett & Troy 1996). Thus, the objective of our
study was to establish the food composition of some populations of Triturus dobrogicus and to compare these
to the trophic spectrum of Triturus cristatus, an aspect that was previously analyzed (Covaciu — Marcov et al
2001, 2002 a, b, ¢, d, Cicort — Lucaciu et al 2005).

MATERIAL AND METHODS

The study took place in the spring of 2001, a time when newts are in their mating season, living in
aquatic habitats. Triturus dobrogicus is a species that lives in the plains and populates large aquatic biotopes,
rich in vegetation (Cogéalniceanu et al 2000), being therefore difficult to capture. We managed to analyze the
stomach contains from 72 specimens captured from 5 different areas of Bihor and Satu-Mare counties (tab 1.)
all from the northern part of the Western Plain.

Table 1. Regions, period and number of analyzed newts

Region Resighea | Chesereu Arpasel Salard Girisu Negru
Period (month) v 1-1v \ 111 \
Number of newts 22 16 12 10 12

The studied animals were captured either with a square metallic net or round nets mounted on long
metal pipes which can be used from the banks of the ponds. The stomach contains were taken as soon as
possible after capturing the newts because they digest the food very quickly (Caldwell 1996). The contains
were taken applying the stomach wash method (Joly 1987, Leclerc & Curtois 1993), using a serindge with a
rubber tube mounted on its end (Covaciu — Marcov et al 2001, 2002 a, b, c, d,). After collecting the samples
the animals were set free. The collected stomach contains were stocked in sealed test tubes and conserved
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with formalin 4%. The preys were determined with the help of a binocular magnifying glass and the specific
literature (Crisan & Muresan 1999, Crisan & Cupsa 1999, Radu & Radu 1972, lonescu et al 1971).

We analyzed the following aspects of the trophic spectrum: 1. the taxonomic appurtenance of the
consumed preys. 2. the variation of the maximum and the average number of preys / individual of Triturus
dobrogicus. 3. the amount of a specific prey taxa from the total number of identified preys (the ratio between
the preys belonging to that specific taxa and the total number of identified preys). 4. the frequency with
which the newts consumed a particular prey taxa. 5. the appurtenance of the prey taxa to the aquatic or
terrestrial environment and the amount each preys from the two biotopes.

RESULTS
In the stomach contains of the 72 analyzed Danube crested newts we identified 5 categories of
elements: 1. different groups of prey taxa, 2. vegetal remains, 3. shaded skin fragments, 4. amphibian spawn

and 5. mineral elements.

Table 2. The number of the analyzed samples, the number of the prey items and the intensity of the feeding

Resighea Chesereu Arpasel Salard  Girisul Negru- Total
No. of samples 22 16 12 10 12 72
No. of prey items 327 124 359 30 814 1654
Average no. of preys 14.86 7.75 2991 3 67.83 22.97
Maxim number of preys 83 52 53 5 267 267

The vegetal remains were consumed in all 5 investigated regions consisting almost exclusively of
aquatic vegetation. The amount of newts that consumed vegetation varies from habitat to habitat, being
anywhere between 25 and 72%. The differences are probably caused by the variety of the characteristics of
each biotope, the diversity of each one’s phytomass. When it comes to amphibians, the consumption of
vegetation is considered arbitrary (Whitaker et al 1977). Maybe it’s the same with the Danube crested newts,
swallowing vegetation alongside their preys. Thus, the amount of newts that consumed vegetation also can be
influenced by the trophic offer of each habitat, by the mobility of the preys or their relationship with the
phytomass. The maximum amount of consumed vegetation can be found at Resighea, a biotope where we
identified the biggest number of prey taxa.

Table 3. The amount of prey items

Resighea Chesereu  Arpasel  Salard  Girisul Negru | Total
Platelminta Turbelariata 0 0 0 0 0.30 0.06
Oligocheta - undet. 0 0 0 16.67 0.12 0.36
Oligocheta Lumbricida 1.22 6.45 1.11 10 0.24 1.27
Oligocheta Gasteropoda 2.14 0 0 0 1.22 1.02
Oligocheta Hirudinea 0 0 0 13.33 0 0.24
Araneida 0 0 0 10 0 0.18
Crustacea Izopoda - larva 0 0 0 0 0.49 0.24
Crustacea Izopoda 3.67 0.80 0.27 20 0.61 1.51
Crustacea Cladocere 52.29 0 52.92 0 0 21.83
Crustacea Copepode 11.01 0 0.55 0 52.46 28.11
Crustacea Amfipoda 0.30 7.25 0 0 0 0.60
Miriapode-Chilopode 0 0 0 0 0.12 0.06
Colembola 2.75 0 0 10 0 0.72
Coleoptera-larva 0 0.80 0 333 0.49 0.36
Coleoptera Dytiscida - larva 1.52 10.48 0 333 0 1.14
Coleoptera - imago undet 0.91 0 0.27 0 0 0.24
Coleoptera Dytiscida 1.22 0 0 0 0 0.24
Coleoptera Carabida 0.30 0 0 0 0 0.06
Trichoptera - larva 6.72 0.80 0 0 0 1.39
Lepidoptera - larva 0 0 0 0 0.12 0.06
Brahicera - larva 0 0 0.27 0 0.24 0.18
Nematocera - larva 15.9 73.39 44.29 13.33 43.73 40.02
Urodela - Triturus vulgaris 0 0 0.27 0 0 0.06
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Some newts from four of the five habitats consumed shaded skin from other crested newts.In some
cases skin fragments from around the fingers could be easily distinguished. Therefore, we can state that
Triturus dobrogicus consumes the shaded skin of its own species. This form of recycling the epidermal
proteins (Weldon et al 1993) was previously documented at other species of newts from Romania (Covaciu —
Marcov et al 2002 a, b, c, d, 2003 b, Cicort — Lucaciu et al 2005) and at anurans, too (Guidali et al 1999, Sas
et al 2003).

The Danube crested newts from Chesereu, Silard and Girisul Negru also consumed amphibian
spawn, a widely spread phenomenon amongst newts (Covaciu — Marcov et al 2002 c, 2003 b, Cicort —
Lucaciu et al 2004). In the trophic spectrum of the studied populations of Triturus dobrogicus we
encountered anuran spawns. Apparently Triturus dobrogicus consumes less spawns, unlike Triturus
cristatus. This impression is caused by the fact that in the case of the crested newt we took samples all along
its aquatic period while in the case of the Danube crested newt this was not possible. At Resighea no spawns
were consumed simply because at the time when we took our samples none of the amphibian species was
reproducing. Although the samples from Arpésel / Tulca and from Girisul Negru were taken in the same day,
they showed that in only one of these habitats the newts had consumed spawns. This is so because from the
habitat of Arpasel / Tulca all the green frogs were absent. At Sédlard the samples were taken in March, a
period when Rana dalmatina is reproducing.

Table 4. The frequency of prey items

Resighea Chesereu  Arpasel  Sidlard  Girisul Negru | Total
Platelminta Turbelariata 0 0 0 0 8.33 1.39
Oligocheta - undet. 0 0 0 40 8.33 6.94
Oligocheta Lumbricida 13.6 313 333 30 16.7 23.6
Oligocheta Gasteropoda 227 0 0 0 25 11.1
Oligocheta Hirudinea 0 0 0 30 0 4.17
Araneida 0 0 0 30 0 4.17
Crustacea Izopoda - larva 0 0 0 0 16.7 2.78
Crustacea Izopoda 22.7 6.25 8.33 50 333 222
Crustacea Cladocere 27.3 0 83.3 0 0 222
Crustacea Copepode 13.6 0 8.33 0 41.7 12.5
Crustacea Amfipoda 4.55 18.8 0 0 0 5.56
Miriapode-Chilopode 0 0 0 0 8.33 1.39
Colembola 9.09 0 0 10 0 4.17
Coleoptera-larva 0 6.25 0 10 333 8.33
Coleoptera Dytiscida - larva 13.6 25 0 10 0 11.1
Coleoptera - imago undet 13.6 0 8.33 0 0 5.56
Coleoptera Dytiscida 18.2 0 0 0 0 5.56
Coleoptera Carabida 4.55 0 0 0 0 1.39
Trichoptera - larva 54.5 6.25 0 0 0 18.1
Lepidoptera - larva 0 0 0 0 8.33 1.39
Brahicera - larva 0 0 8.33 0 16.7 4.17
Nematocera - larva 22.7 12.5 91.7 30 100 45.8
Urodela - Triturus vulgaris 0 0 8.33 0 0 1.39

In the stomach contains of the investigated populations of Triturus dobrogicus we also encountered,
on very rare occasions, small mineral fragments from the substratum of the habitats. These were probably
consumed accidentally, alongside the preys, as it happens in the case of many other amphibian species
(Covaciu — Marcov et al 2000). This consumption of mineral elements indicates that Triturus dobrogicus is
bond to hunting from the substratum of the populated aquatic basin, just like Triturus cristatus (Dolmen &
Koksvik 1983).

The Danube crested newts consumed 22 prey taxa. Amongst these, only 3 were identified in all 5
biotopes: Lumbricida, Izopoda and Nematocera larvae. The last two taxa are aquatic while the Lumbricidas
are characteristic to the wet areas from near the banks. The majority of the rest of the prey taxa were
consumed accidentally, representing small amounts, and being identified only in one of the habitats. Most of
the consumed preys are quite small but, of course, there are exceptions. For example, at Salard, a leech from
the Haemopis genus was consumed. Hirudineans were also identified but without reaching high amounts
(Covaciu — Marcov et al 2002 d). The largest prey that we’ve discovered is a Triturus vulgaris adult and it
occurred at Arpasel / Tulca. Thus, just like Triturus cristatus, Triturus dobrogicus sometimes consumes
smaller species of newts, too (Covaciu — Marcov et al 2001, Cicort — Lucaciu et al 2005).

The great majority of the consumed prey taxa are aquatic, a very predictable fact because Triturus
dobrogicus was in its mating period during the time of our study. However, terrestrial preys like Araneids or
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Coleopterans Carabicide were consumed, too. The situation is similar to the one of the crested newts in their
aquatic period. These too consumed mostly aquatic preys, but the big difference is that they did not eat any
terrestrial animals (Covaciu — Marcov et al 2002 c, d). Just like Triturus cristatus, Triturus dobrogicus hunts,
in its mating season, in the aquatic habitat that it populates. The consumption of terrestrial preys can only be
explained in two ways: either the prey accidentally reaches the aquatic habitat populated by the newt, or the
newts can exit their habitat at night or in the wet periods therefore having access to terrestrial preys.

DISCUSSIONS

There are big differences n the food composition of the 5 populations of Triturus dobrogicus that we
investigated. These differences are either caused by each habitat’s characteristics or by the period in which
we took the samples. Thus, the average number of preys / individual of Triturus dobrogicus is mostly
influenced by the time period. The lowest number is recorded in March (3 preys / newt) and the highest one,
in May (67.83 preys / newt at Girisul Negru and 29.91 at Arpasel / Tulca). A number of 14.86 preys / newt is
recorded in April while at Chesereu, where the samples are both from March and April, the average is
intermediary. In March, the low temperatures limit, as quantity and quality as well, the spectrum of prey
animals from the biotopes. The preys become more and more numerous as we close to the warm season. This
evolution can be noted at other species of amphibians, too (Covaciu — Marcov et al 2002 e). The samples
from Girisul Negru and from Arpasel / Tulca were taken the same day, the differences between the number
of preys / individual being caused by the characteristics of the two habitats. At Arpasel, the newts come from
a drain from the side of the road with almost no vegetation and almost dried-out in the time of our study. The
habitat from Girisul Negru is a more natural one, communicating with a rivulet, having its own vegetation
and a bigger depth. Thus, the trophic spectrum is more diversified as we get closer to the warm season, but in
the same time, the habitat has a crucial influence in establishing the food composition.

The number of consumed prey taxa varies with the season and the habitat. The smallest figure, 7,
was recorded at Chesereu while the biggest one, 13, at Resighea. Although the samples from Arpasel / Tulca
were taken in May, the newts consumed only 8 prey taxa, less than at Salard, where in March 9 prey taxa
were noted. The difference is caused by the size of the habitat from Arpésel / Tulca that determines the
existence of a smaller number of prey taxa, whereas at Sélard, the biotope is represented by a very large
swamp. At Arpasel / Tulca the number of prey taxa is quite small, due to the characteristics of the habitat, but
the number of preys is elevated because of the high temperatures at that time, which lead to a very high
increase in the number of the existing taxa (Cladocerans and Nematocera larvae which represent over 97% of
the total amount of preys).

The food of the Triturus dobrogicus populations that we studied highly resembles with the one of
the Triturus cristatus populations, fact which was previously investigated (Covaciu — Marcov et al 2001,
2002 a, b, ¢, d, Cicort — Lucaciu et al 2005). The resemblance is noticeable from two points of view: the one
of the consumed prey taxas and the one of the seasonal variations together with the habitat. This fact was
predictable, the two species being about the same size, living in similar biotopes, even if Triturus cristatus is
to be found in higher regions and Triturus dobrogicus in the plain (Cogélniceanu et al 2000). Both species eat
mostly smaller preys, with a gregarious life, preys that are abundant in the aquatic habitats populated by the
newts. Besides these types of preys, the two species also prefer Nematocera larvae and some Crustations.
With all that, Triturus cristatus, present in mountain habitats, has a wider trophic spectrum, consuming for
example Ephemeroptera larvae, too. The resemblance between the trophic spectrums of the two species is
grater when it comes to populations of Triturus cristatus that are situated at lower altitudes. These consume a
variety of preys much closer to the one of the Danube crested newt (Covaciu — Marcov et al 2002 d). Both
species consume spawns, shaded skin and vegetal remains, too. In some rare occasions, due to their large
size, the two species can also consume specimens from the small species: Triturus vulgaris.

Amphibians have two tactics of obtaining preys: “sit-and-wait” and “active foraging” (Toft 1980,
Huey & Pianka 1981). The species that use a “sit-and-wait” kind of strategy capture larger preys while the
species that use a “active forging” type of strategy capture smaller ones (Duellman & Trueb 1986). This last
kind consumes a larger number of preys but uses much more energy doing this (Anderson & Karasov 1981).
In the case of the investigated populations of Triturus dobrogicus the consumption of smaller preys, with a
gregarious way of life, indicates the usage of an “active foraging” type of strategy. The situation is similar to
one recorded at a Triturus cristatus population from Marghita (Covaciu — Marcov et al 2002 d). However, in
not all of its habitats Triturus dobrogicus eats only smaller preys; the type of the prey is normally a result of
the season and the habitat conditions. In the spring time Nematocera larvae and Copepods are missing, but
later on they become abundant and are consumed in large numbers. Thus, the feeding strategy of the Danube
crested newts is flexible, modifying itself after the trophic offer. Just like the sister species, Triturus
dobrogicus is an opportunist predator, too; its trophic spectrum is influenced by the type of habitat that it
occupies, in this case, the plain. In the plain areas the temperatures are higher (Stoenescu et al 1966) and in
these waters there is an abundance of smaller preys, largely consumed by the newts.
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