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Abstract. The feeding of three newt species from western Romania is different in the aquatic period 
regarding both the composition and the time needed. Thus, Mesotriton alpestris spends shorter time 
in the water compared to Triturus cristatus and Lissotriton vulgaris, having the weakest feeding habit 
in this environment. This is probably a consequence of its relationship with mountainous and 
harsher climate areas that shortens its aquatic environment period, which also affects the species in a 
lower altitude habitat. The difference in the food of the three species results from their different sizes 
and hunting territories. L. vulgaris mainly hunts near puddle banks, in areas with lower and warmer 
water and the other two species hunt near the bottom, in the deeper areas. The crested newts have 
the longest aquatic period and the highest affiliation for hunting in this habitat. This species 
consumes larger sized preys while the common newts consume numerous reduced sized preys, 
having an intensive feeding and high food diversity. Meanwhile, differences between the food 
ingested by male and female individuals are not significant in  any newt  species.  
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Introduction 
 
The food preference differences of some 
syntopic amphibian species are caused by their 
size, their microhabitat range and their activity 
periods (Van Sluys & Rocha 1998). Their dif-
ferent hunting microhabitats range prevents 
food competition (Lima & Magnusson 1998). 
Thus, the knowledge regarding the feeding 
ecology of syntopic species is important in 
understanding the organization of their res-
pective communities (Juncá & Eterovick 2007). 
The reproduction of several species (up to five) 
in the same habitat is characteristic to the 
newts from Europe (Arntzen & De Wijer 1989). 
Therefore, a lot of feeding studies of syntopic 

newt species were conducted in Europe (e.g. 
Dolmen & Koksvik 1983, Griffiths & Mylotte 
1987, Joly & Giacoma 1992, Griffiths 1986, 1987, 
Fasola 1993). There are five newt species in 
Romania (Cogălniceanu et al. 2000a), but a 
maximum of four can be encountered in the 
same habitat. In western Romania, in the high-
er altitude sectors, three newt species (Triturus 
cristatus, Mesotriton alpestris and Lissotriton 
vulgaris) reproduce in the same place.The feed-
ing studies of these newts were only recently 
started in Romania, most of which are descrip-
tive, focused on a single species, on limited 
periods and on few individuals (e.g. Covaciu-
Marcov et al. 2002a,b,c, 2003, Cicort-Lucaciu et 
al. 2004, 2005a,b, 2006a,b, 2007, David et al 
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2007, 2008a,b). Only two studies compared the 
feeding of two newt species, T. cristatus and L. 
vulgaris (Cicort-Lucaciu et al. 2007, David et al 
2009).  

In this context, the aim of the study was to 
compare the feeding of three syntopic newt 
species (T. cristatus – the crested newt, M. 
alpestris – the Alpine newt, and L. vulgaris – the 
common newt) from the western part of Roma-
nia. The food diversity is an indicator of the 
quality of the environment where the amphi-
bians live (Kovács et al. 2007). Theoretically, in 
a small or average habitat, it is difficult for the 
newts to avoid competition and to be able to 
exploit the different hunting microhabitats. 
The objectives of the study are: i.) establishing 
the food composition of the three species; ii.) 
comparing analytically the evolution in time of 
the feeding; and iii.) establishing food prefe-
rences difference of the three species and of 
different sexes in those species.   

 
 

Materials and Methods 
 
The study took place between April and June 2006, in the 
area of Mădrigeşti locality, Arad County, western 
Romania. The locality lies in the Zărand Mountain from 
the Occidental Carpathians. The habitat is situated at 450 
m altitude. It is a quasi-permanent pond, supplied by a 
low-flow spring and mostly from precipitation. In the 
droughty summers, the water level highly decreases, but 
never drains. The habitat lies at the basis of a slope 
covered with beech forests. It is approximately 3 m wide 
and 15 m long, and the maximum depth of the water is 1 
m. The substratum of the puddle is covered with silt, in 
the centre there is a group of reeds, and the bank areas 
are teemed with pewter. The habitat is situated several 
kilometers from a village, the nearby country road is 
poorly circulated and the anthropic impact is relatively 
low. However, forest cutting takes place in the area, and 
there is a household with several horned cattles in the 
vicinity, which drink from the pond. 

The stomach contents of 449 newts were drawn (123 
of M. alpestris, 164 of T. cristatus and 162 of L. vulgaris). 
The samples were drawn at four dates (9 April, 6 May, 20 
May, 17 June) with the exception of M. alpestris which 
became the first species to step out of the water, thus on 
the last date no individual was found (Table 1). The 

newts were captured using round nets set onto long 
metallic handles. The drawing of the contents was done 
immediately after the capturing, the samples being 
obtained by using the stomach flushing method (Solé et 
al. 2005). Afterwards, the newts were released back into 
their habitat. The samples were preserved in airtight test 
tubes containing formaldehyde and were analysed in the 
laboratory. The food composition was evaluated by 
percentage abundance (%A) and frequency of occurrence 
(%f). The Kruskal-Wallis test was applied to compare 
the data sets for a particular species, for their males or 
females, and for different sampling events. The Mann-
Whitney U-test was used to compare the males-females 
or species-species feeding differences. To determine 
differences in the frequency of occurrence of vegetal 
remains, shed skin, and anuran eggs consumed; the 
Chi-square test was used. Dietary diversity was esti-
mated with the Shannon-Wiener (1949) diversity index 
(H), and the similarity with Sorrensen index. All the 
analyses were assessed with a 95% confidence interval. 
 
 
Results 
 
The three newt species presented a wide varie-
ty of stomach contents. First of all, animal 
preys were found (Table 2-4). Together with 
these, vegetal remains, amphibian shed-skin 
fragments (determined in many cases as being 
newt shed-skin), amphibian eggs and some-
times inorganic elements were identified 
(Table 1). Although the majority of the newts 
consumed all of these elements, there were also 
individuals without any stomach contents. The 
individuals without food belonged to M. 
alpestris and L. vulgaris species (Table 1). On 
May 20, most of the M. alpestris individuals 
had empty stomach. In the case of the crested 
newts, all of the individuals’ stomach contain-
ed food, but some did not contain animal prey. 
The phenomenon was noted in the first period, 
during which in the other two species indivi-
duals without food were found. The stomachs 
without contents had the highest frequency at 
the beginning of the aquatic period; and a 
second increase, less pronounced, appeared at 
the end of it. This evolution is the most obvi-
ously expressed at M. alpestris. 
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Table 1. The number of analyzed individuals. The frequency of occurence of  empty stomachs; and of  stomachs with 
vegetal remains, shed skin, and amphibian eggs. (Lv – Lissotriton vulgaris, Tc – Triturus cristatus, Ma – Mesotriton 
alpestris, m- males, f- females). 

 

  9 April 2006 6 May 2006 20 May 2006 17 June 2006 

  Lv Tc Ma Lv Tc Ma Lv Tc Ma Lv Tc 

m= 21 15 20 20 14 20 20 13 22 21 23 Number of 
stomachs f= 20 26 20 20 23 20 20 13 21 20 26 

m= 4.76 60.00 50.00 5.00 - 20.00 10.00 - 50.00 9.52 - % of empty 
stomachs f= - 20.00 2.56 20.00 - 19.57 25.00 4.76 76.19 30.00 - 

m= 85.71 60.00 65.00 60.00 20.00 30.00 30.00 17.40 36.36 76.19 65.00 % of vegetal 
remains f= 75.00 70.00 60.00 70.00 30.00 75.00 75.00 23.80 38.10 55.00 75.00 

m= 38.10 65.00 65.00 20.00 15.00 45.00 15.00 4.35 50.00 9.52 5.00 % of shed skin 
f= 30.00 65.00 60.00 10.00 10.00 20.00 5.00 4.76 52.38 25.00 10.00 

m= - 85.00 5.00 50.00 - 5.00 10.00 8.7 9.09 4.76 5.00 % of anuran 
eggs f= 10.00 90.00 15.00 75.00 10.00 35.00 40.00 14.3 4.76 25.00 - 
 
 
Table 2. The number of consumed prey items, the mean and maximum number of preys/individuals, the percentage 

abundance of the aquatic and terrestrial preys, the feeding diversity according to the Shannon-Wiener H, and the 
feeding similarity according to the Sorrensen index (S). (Lv – Lissotriton vulgaris, Tc – Triturus cristatus, Ma – 
Mesotriton alpestris, m- males, f- females). 

 

  9 April 2006 6 May 2006 20 May 2006 17 June 2006 

  Lv Tc Ma Lv Tc Ma Lv Tc Ma Lv Tc 

m= 162 30 22 402 116 40 212 121 29 211 172 Number of 
preys f= 75 77 78 270 220 46 70 115 5 114 247 

m= 7.71 1.50 1.10 20.10 5.80 2.00 10.60 5.26 1.32 10.04 8.60 Mean No. 
of preys f= 3.75 3.85 3.90 13.50 11.00 2.30 3.50 5.47 0.24 5.70 12.40 

m= 24 15 6 52 14 13 36 13 5 29 23 Maxim No. 
of preys f= 11 26 19 46 23 22 18 13 1 29 26 

m= 97.5 100.00 100.00 98.50 97.41 82.50 97.16 93.40 79.31 71.56 97.09 % of aquatic 
preys f= 100.00 94.8 96.15 98.88 100.00 91.30 97.14 100.00 60.00 85.08 98.80 

m= 2.5 - - 1.5 2.59 17.50 2.84 6.60 20.69 28.44 2.91 % of terrest-
rial preys f= - 5.20 3.85 1.12 - 8.70 2.86 - 40.00 14.92 1.20 

m= 1.201 .714 1.135 .452 .488 1.482 .774 .657 .506 1.101 .744 Prey 
diversity (H) f= 1.460 1.035 1.288 .359 .148 .908 1.053 .265 .878 1.511 .737 

m= .224 .100 .111 .318 .713 .076 .228 .649 .147 .354 .442 Mean food 
similarity (S) f= .312 .278 .317 .217 .808 .087 .135 .737 .011 .115 .570 

 
 
 

Both the maximum and average number of 
preys/individual have the highest values in  L. 
vulgaris,  as opposed to M. alpestris (Table 2). In 
T. cristatus the feeding by the females was 
more intense in all dates, as they constantly 

consumed a higher number of preys than the 
males. The same aspect was also true in M. 
alpestris, with the exception of the last period in 
which the newts fed very poorly after leaving 
the aquatic environment. Unexpectedly, in L. 
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vulgaris the average number of preys/ indivi-
dual was always higher in males (Table 2). 

The majority of the consumed preys were 
aquatic animals and only a few were 
terrestrials. However, there are also great prey 
differences between these three species. Thus, 
in M. alpestris the abundance of the terrestrial 
preys percentage was high (%A=40). Gene-
rally, this percentage increases through the end 
of the aquatic period, when the newts leave the 
water. This evolution was not noted in T. 
cristatus, where the terrestrial preys accidental-
ly appear in reduced abundance during the 
entire aquatic period. 

The vegetales were present in all species, at 
both the sexes and on all of the dates (Table 1), 

without significant differences (p>0.05). The 
shed-skins were also constantly consumed. 
With the exception of M. alpestris, where the 
shed-skin consumption frequencies remained 
relatively homogenous during the aquatic 
period, in the other two species the shed-skin 
consumption gradually decreases as the warm 
season approaches (Chi-square, p>0.05). The 
amphibian eggs were also constantly found in 
the food of the newts, but the peak of their 
consumption differs between the species. T. 
cristatus consumed eggs the most often in the 
first period, but in the case of the other two 
species the eggs consumption registered higher 
frequencies at the later dates (Chi-square, 
p<0.05).  

 
 

Table 3.  The percentage abundance (%A) of the consumed prey items. (Lv – Lissotriton vulgaris, Tc – Triturus cristatus, 
Ma – Mesotriton alpestris, m- males, f- females, aq- aquatic, t- terrestrial, L- larvae). 

 

  9 April 2006 6 May 2006 20 May 2006 17 June 2006 

  Lv Tc Ma Lv Tc Ma Lv Tc Ma Lv Tc 

Oligocheta-Lumbricidae m= - - - - - - - - - - - 

 f= - - 2.56 - - - - - - - - 

Gasteropoda (aq.) m= 6.79 3.33 13.64 .49 - 12.50 - .82 - - 3.48 

 f= 22.66 - 62.82 .74 - 2.17 1.43 - - 25.44 9.30 

Gasteropoda (t.) m= - - - - .86 - - 1.65 - - - 

 f= - 1.29 - .37 - 4.35 - - - .87 - 

Bivalva m= 15.43 - 4.55 3.48 - 45.00 13.68 5.78 79.31 1.89 83.72 

 f= 8.00 - 2.56 - - 76.09 5.71 - 20.00 2.63 81.37 

Ostracoda m= - 43.33 13.64 - - - - - - - 1.74 

 f= - 16.88 - - - - - - - - - 

Copepoda m= 17.28 - - 1.49 - - - - - - - 

 f= 18.67 - - - - - - - - 2.63 4.04 

Cladocera m= 52.47 - - 90.55 - - 77.83 - - 48.82 - 

 f= - - - 91.85 - - 67.14 - - 25.44 - 

Isopoda (t) m= - - - - - - - - - - - 

 f= - 1.29 - - - - - - - - - 

Aranea m= - - - .25 1.72 - - .82 - - - 

 f= - - - - - - 1.42 - - - .40 

Miriapoda-Chilopoda m= - - - - - - - - - - - 

 f= - 2.59 - - - - - - - - - 

Collembola m= - - - - - - - - - - - 

 f= - - - - - - - - 20.00 - - 

Efemeroptera (L.) m= - - - - - - - - - - - 

 f= - - - - - - - - - 2.63 - 
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Table 3.  (Continued). 
 

  9 April 2006 6 May 2006 20 May 2006 17 June 2006 

  Lv Tc Ma Lv Tc Ma Lv Tc Ma Lv Tc 

Efemeroptera m= - - - - - - .47 - - - - 

 f= - - - - - - - - - - - 

Odonata (L.) m= - - - .50 .86 - - - - - .58 

 f= - - 1.28 - - - - 1.73 - - .80 

Odonata m= - - - - - - - - - - .58 

 f= - - - - - - - - - - - 

Plecoptera m= - - - - - - - - - - .58 

 f= - - - - - - - - - - - 

Heteroptera (aq.) m= - - - - - - - - - .47 1.16 

 f= - - - - - - - - - - - 

Heteroptera (t.) m= - - - - - 2.50 - .82 - - - 

 f= - - - - - - - - - - - 

Homoptera-Aphididae m= - - - - - 2.50 - - - 27.49 - 

 f= - - - - - - - - - 12.28 - 

Homoptera-Cicadellidae m= - - - - - - .47 - - - - 

 f= - - - - - - - - - - - 

Coleoptera-Dytiscidae (l.) m= .61 - - - .86 2.50 .94 - - 1.42 1.16 

 f= - - - - - - 11.43 3.47 - 2.63 .40 

Coleoptera-Dytiscidae m= - - - - - 2.50 - - - - - 

 f= - - - - - - - - - - - 

Coleoptera (L.aq.) m= - - - - - - - - - - - 

 f= - - - 1.85 - - - - - - - 

Coleoptera (t.) m= 1.23 - - .50 - 5.00 .47 1.65 3.45 .94 1.74 

 f= - - 1.28 .74 - 2.17 - - - 1.75 .40 

Lepidoptera (L.) m= - - - .50 - - .47 1.65 17.24 - - 

 f= - - - - - 2.17 1.43 - 20.00 - .40 

Trichoptera (L.) m= 4.93 46.66 45.45 - 8.62 7.50 - 3.30 - - - 

 f= 12.00 35.06 19.23 - 3.63 4.35 2.85 - - - - 

Diptera-Nematocera (L.) m= - 6.66 18.18 1.74 - 12.50 3.77 - - 18.01 4.06 

 f= 37.33 41.55 10.26 4.07 - 4.35 7.14 .86 - 23.68 2.02 

Diptera-Nematocera m= - - - - - 7.50 .94 - - - - 

 f= - - - - -  - - - - - 

Diptera-Brahicera (L.,aq.) m= - - 4.55 - - - - - - - 1.16 

 f= 1.33 1.29 - - - - 1.43 - - - - 

Hymenoptera m= 1.23 - - .25 - - - - - - - 

 f= - - - - - - - - - - - 

Amphibia-Urodela (L.) m= - - - - - - - .82 - .47 - 

 f= - - - - - - -  - - .80 

Amphibia-Anura (L.) m= - - - .25 87.06 - .94 82.64 - .47 - 

 f= - - - .37 96.36 4.35 - 93.91 40.00 - - 

 
 
As a total, the three newt species consumed 

2844 preys. L. vulgaris consumed the highest 
number of preys (1526), while M. alpestris con-
sumed the lowest number (just 220). Despite 

having the biggest stature, T. cristatus occupied 
a middle position, consuming 1098 preys 
(Table 2). With the number of the consumed 
prey taxa, the situation is similar. L. vulgaris 
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occupying the first place, while M. alpestris the 
last. M. alpestris consumed the most taxa at the 
middle of the aquatic period, while the other 
two species towards the end of it. The global 
changes in the consumption of prey types 
during the study were not significant for the 
three newt species (Kruskal-Wallis H=2.22, 
P=.329), neither for males nor females (for all 
comparison Kruskal-Wallis-test, P>0.05). As for 
the species-species, males-females differences, 
there were no significant changes (for all 
comparison U-test, P>0.05). The only signi-
ficant differences found were for the males of 
T. cristatus between the first-last (Z=2.31, 
P=.02) and second-last periods (Z=2.14, P=.03). 

In the case of L. vulgaris the Cladocera 
crustacean preys register the highest percent-
age abundance (%A) followed by the Nemato-
cera larvae, smaller-sized preys responsible for 
the large number of preys/ individual. In T. 
cristatus there was no dominating groups on all 
of the four dates. On the first date, the Trichop-
tera larvae register the highest percentage 
abundance, on the following two dates the 
tadpoles, and at the end the shells become a 
majority. M. alpestris consumes high percent-
age abundance of Trichoptera larvae and snails 
in the beginning, followed by shells. In the case 
of all three species, the groups that have high 
percentage abundance were in general con-
sumed with high frequency of occurrence 
(Table 3-4). L. vulgaris, the species with the 
smallest stature has the highest trophic diversi-
ty (Table 2). On the contrary, the maximum 
similarity between the preys from the stomach 
contents was noticed at the other two species. 
Also, regarding the food diversity, there were 
differences between the periods (Table 2). 

 
 

Discussions 
 
Although the habitat has relatively reduced 
sizes, there is however a portioning between 
the three newt species, which is noticed ever 

since L. vulgaris was spotted and captured from 
the bank of the water, while T. cristatus mainly 
stayed in the deeper areas at the substratum 
level. M. alpestris was caught from the water 
mass, but also in the deeper areas and previ-
ously it signalled the adults’ preference for 
open areas without vegetation (Denoël & 
Andreone 2003). T. cristatus was sometimes 
noticed near the banks, but M. alpestris had 
always avoided this area. The differences of 
these newts’ hunting territories were also 
previously described, i.e. T. cristatus is conside-
red prevalently benthonic and L. vulgaris pre-
valently nektonic (Dolmen & Koksvik 1983). 
Differences of the microhabitat in a smaller 
spatial scale were also indicated in the case of 
other amphibian species (Santos et al 2004). 
The consumed food denotes that while T. 
cristatus hunts at the substratum level, L. 
vulgaris hunts both in the water mass and at 
the substratum level, but near the banks. The 
stomach contents indicate that M. alpestris also 
hunts at the substratum level, and its presence 
in the water mass probably just for the nuptial 
parade. Thus, the trophic niche of T. cristatus 
and M. alpestris is similar, while L. vulgaris’ 
niche is clearly different. The first two species 
can exploit the same hunting territory probably 
because of a high trophic accessibility, a fact 
that was previously remarked by Griffiths 
(1986).   

The establishing of L. vulgaris’ hunting 
territory near the banks, in areas with lower 
and warmer waters, is also revealed by the 
massive consumption of microcrustacean, 
which forms great agglomerations in the 
respective areas of the ponds. Proof that T. 
cristatus and M. alpestris hunt at the substratum 
level of the deeper areas is shown by the 
consumption of trichopteran larvae and shells. 
The fact the M. alpestris and L. vulgaris hunt in 
different areas of the puddle is confirmed by 
their microcrustacean consumption. In other 
cases, the Alpine newts massively consume 
microcrustaceans  (Schebetsberger  et  al. 1995),  
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Table 4.  The frequency of occurrence (%f) of the consumed prey items. (Lv – Lissotriton vulgaris, Tc – Triturus cristatus, 

Ma – Mesotriton alpestris, m- males, f- females, aq- aquatic, t- terrestrial, L- larvae). 
 

  9 April 2006 6 May 2006 20 May 2006 17 June 2006 

  Lv Tc Ma Lv Tc Ma Lv Tc Ma Lv Tc 

Oligocheta-Lumbricidae m= - - - - - - - - - - - 

 f= - - 5.00 - - - - - - - - 

Gasteropoda (aq.) m= 28.57 5.00 10.00 5.00 5.00 15.00 - 4.35 - - 20.00 

 f= 45.00 - 65.00 10.00 - 5.00 5.00 - - 35.00 35.00 

Gasteropoda (t.) m= - - - - 5.00 - - - - - - 

 f= - 5.00 - 5.00 - 10.00 - 4.35 - 5.00 - 

Bivalva m= 19.05 - 5.00 15.00 - 25.00 40.00 4.35 31.82 9.52 85.00 

 f= 10.00 - 5.00 - - 30.00 10.00 - 4.76 10.00 95.00 

Ostracoda m= - 5.00 5.00 - - - - - - - 5.00 

 f= - 15.00 - - - - - - - - - 

Copepoda m= 19.05 - - 10.00 - - - - - - - 

 f= 20.00 - - - - - - - - 5.00 15.00 

Cladocera m= 42.86 - - 70.00 - - 45.00 - - 47.62 - 

 f= - - - 50.00 - - 25.00 - - 10.00 - 

Isopoda (t) m= - - - - - - - - - - - 

 f= - 5.00 - - - - - - - - - 

Aranea m= - - - 5.00 10.00 - - 4.35 - - - 

 f= - - - - - - 5.00 - - - 5.00 

Miriapoda-Chilopoda m= - - - - - - - - - - - 

 f= - 10.00 - - - - - - - - - 

Collembola m= - - - - - - - - - - - 

 f= - - - - - - - - 4.76 - - 

Efemeroptera (L.) m= - - - - - - - - - - - 

 f= - - - - - - - - - 15.00 - 

Efemeroptera m= - - - - - - 5.00 - - - - 

 f= - - - - - - - - - - - 

Odonata (L.) m= - - - 10.00 5.00 - - - - - 5.00 

 f= - - - - - - - 9.52 - - 10.00 

Odonata m= - - - - - - - - - - 5.00 

 f= - - - - - - - - - - - 

Plecoptera m= - - - - - - - - - - 5.00 

 f= - - - - - - - - - - - 

Heteroptera (aq.) m= - - - - - - - - - 4.76 10.00 

 f= - - - - - - - - - - - 

Heteroptera (t.) m= - - - - - 5.00 - 4.35 - - - 

 f= - - - - - - - - - - - 

Homoptera-Aphididae m= - - - - - 5.00 - - - 28.57 - 

 f= - - - - - - - - - 20.00 - 

Homoptera-Cicadellidae m= - - - - - - 5.00 - - - - 

 f= - - - - - - - - - - - 

Coleoptera-Dytiscidae (l.) m= 4.76 - - - 5.00 5.00 10.00 - - 14.29 10.00 

 f= - - - - - - 40.00 19.00 - 15.00 5.00 

Coleoptera-Dytiscidae m= - - - - - 5.00 - - - - - 

 f= - - - - - - - - - - - 
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Table 4.  (Continued). 
 

  9 April 2006 6 May 2006 20 May 2006 17 June 2006 

  Lv Tc Ma Lv Tc Ma Lv Tc Ma Lv Tc 

Coleoptera (L.aq.) m= - - - - - - - - - - - 

 f= - - - 5.00 - - - - - - - 

Coleoptera (t.) m= 9.52 - - 10.00 - 5.00 5.00 8.70 4.55 9.52 10.00 

 f= - - 5.00 10.00 - 5.00 - - - 5.00 5.00 

Lepidoptera (L.) m= - - - 10.00 - - 5.00 4.35 18.18 - - 

 f= - - - - - 5.00 5.00 - 4.76 - 5.00 

Trichoptera (L.) m= 38.10 30.00 35.00 - 40.00 15.00 - 17.4 - - - 

 f= 45.00 60.00 55.00 - 25.00 10.00 10.00 - - - - 

Diptera-Nematocera (L.) m= - 10.00 10.00 20.00 - 15.00 30.00 - - 57.14 25.00 

 f= 45.00 20.00 10.00 15.00 - 10.00 15.00 4.76 - 30.00 10.00 

Diptera-Nematocera m= - - - - - 5.00 10.00 - - - - 

 f= - - - - - - - - - - - 

Diptera-Brahicera (L.,aq.) m= - - 5.00 - - - - - - - 10.00 

 f= 5.00 5.00 - - - - 5.00 - - - - 

Hymenoptera m= 9.52 - - 5.00 - - - - - - - 

 f= - - - - - - - - - - - 

Amphibia-Urodela (L.) m= - - - - - - - 4.35 - 4.76 - 

 f= - - - - - - - - - - 10.00 

Amphibia-Anura (L.) m= - - - 5.00 95.00 - 10.00 91.30 - 4.76 - 

 f= - - - 5.00 95.00 5.00 - 95.20 9.52 - - 

 
 

but at Mădrigeşti this does not occur. It 
appears  that the Alpine newts hunt in areas 
where  the microcrustacean habitats are very 
limited or lacking. Habitat sharing between T. 
cristatus and L. vulgaris and the avoidance of 
the other species’ area are also the result of the 
reduced number of common newts consumed 
by the crested ones, a fact that happens more 
frequently in other habitats (Cicort-Lucaciu et 
al. 2005a). These results confirm the previous 
postulate which states that food composition 
might provide the basis of the ecological and 
behavioral studies (Santos et al. 2004). 

M. alpestris has the most reduced feeding, 
which is demonstrated by the high number of 
individuals without food, by the reduced 
number of preys and by the high and constant 
shed-skin consumption. The feeding of M. 
alpestris indicates that the newt has short 
aquatic period, with maximum intensity at the 
middle of it, followed by a sudden decrease. 

The low feeding intensity of the Alpine newts 
could be a consequence of the lack of the dorsal 
crest, which could affect their capacity to hunt 
in the water. However, neither females of the 
two other species has dorsal crest, and at least 
T. cristatus females feed more intensely than 
the males. The differences between males’ and 
females’ food are not significant (U-test, 
P>0.05) at species in which the males have 
dorsal crests. In other newt species, weaker 
feeding of the females was not observed, since 
the females either eats larger and slower preys 
(Dobre et al 2007, Ferenţi et al. 2008) or has no 
significant food differences with the males 
(Ovlachi et la 2007). Thus, the lack of the dorsal 
crest is not the cause of the less intensive 
feeding of the Alpine newts.  

The differences between the food of the 
newt species are mainly the result of their 
relationship with the aquatic environment. The 
most distinct species from this point of view is 
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M. alpestris. It stays the least in the water and it 
seems that, in comparison to the other two 
species, it is the least adapted to hunting in the 
water. Thus, M. alpestris rarely hunts in the 
water regarding the time and the food diver-
sity, consuming just the essential in its egg-
laying period. The behavior of M. alpestris 
probably should be connected to the adjust-
ment to areas with high altitude and cold cli-
mate, where the advantageous period is short, 
thus the eggs must be rapidly deposited so the 
larvae would develop. Even at Mădrigeşti, 
when the Alpine newts stay under the lower 
altitudinal limit (Covaciu-Marcov et al. 2009), 
the species behaves according to the remained 
program from the period with a cold and hos-
tile climate. Therefore, between the three spe-
cies, M. alpestris is the most different due to 
certain acts that belong to its past evolution, its 
formation and its adjustment to specific clima-
tic requirements. The feeding is a consequence, 
modified by the species’ evolutionary history. 
The fact is remarkable, since especially in Ro-
mania, it was thought that the Alpine newts 
spend a lot of their time in water, being a spe-
cies attached to the aquatic environment (Co-
gălniceanu et al. 2000a). Here, on the contrary, 
it seems that M. alpestris is the least connected 
species, being the first to leave the aquatic 
environment and having lower abilities to feed 
in the water.  

The differences between T. cristatus and L. 
vulgaris are a consequence of their distinctive 
sizes and hunting territories, although gene-
rally in amphibians the larger species consume 
higher prey diversity (Cogălniceanu et al 
2000b). L. vulgaris consumed an extra taxa, 
having the highest trophic diversity (Table 2). 
Some of the consumed taxa are not found in 
the food of the other newt species vice versa. 
The additional taxa consumed by the L. 
vulgaris have reduced sizes, and are terrestrial, 
being accidentally consumed. On the contrary, 
T. cristatus has, due to its size, access to larger 
preys, sometimes even consuming L. vulgaris 

individuals (eg. Cicort-Lucaciu et al. 2007, or 
even M. alpestris see in: Burlacu et al. 2009). 
This fact is obvious in the case of the tadpoles, 
which have larger dimensions and are almost 
exclusively consumed by T. cristatus. Among 
amphibians, the connections between the size 
of the preys and the predator is established: the 
size of the consumer determines the size of the 
consumed preys (Arroyo et al. 2008).  

When the end of the aquatic period is near, 
the percentage abundance of the terrestrial 
preys grows. This phenomena is the most 
obvious at M. alpestris. The consumption of the 
terrestrial preys by the newts in the aquatic 
period is considered a consequence of the 
preys’ accidental presence in the aquatic habi-
tat (Denoël et al. 1999, Denoël & Joly 2001, 
Kutrup et al. 2005). This fact is acceptable 
especially in the case of the flying preys, such 
as the mosquitoes, but it is difficult for ter-
restrial preys such as caterpillars to accidental-
ly fall in the water in large number. Their con-
sumption pattern seems to suggest that at least 
at the end of the aquatic period, the Alpine 
newts also hunt in the terrestrial environment, 
probably at night. Similar situations were also 
previously observed (Kuzmin 1990). This kind 
of evolution is most distinctly observed in T. 
cristatus, species for which the terrestrial preys 
as a whole have the lowest values. However, in 
exceptional situations these terrestrial preys 
are the most consumed (Covaciu-Marcov et al. 
2002b, Cicort-Lucaciu et al. 2007). The reduced 
abundance of the terrestrial preys of T. cristatus 
in the last period may have two explanations. 
Either the crested newt was yet to finish its 
aquatic period, which means that it is a species 
with the longest aquatic period, or T. cristatus 
is probably the most adapted species in hunt-
ing in the aquatic environment. The improved 
adaptation in hunting in the water can be 
deduced from the species’ morphology and 
dimensions, and the development of a longer 
tail to increase its swimming speed into maxi-
mum (Gvoždík & Van Damme 2006). If in M. 
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alpestris and in other cases, the feeding in the 
aquatic environment is reduced (Covaciu-
Marcov et al. 2003), in L. vulgaris this fact does 
not usually happen (Ovlachi et al. 2007, David 
et al. 2008b). Anyhow, T. cristatus still normally 
feeds in the water in the middle of June.  

The caterpillars are a group of terrestrial 
preys consumed by the newts from Mădrigeşti. 
All of the three species consumed them, but 
they were important only for M. alpestris in the 
last date. Although terrestrial, caterpillars were 
also identified in a large number in the food of 
other newts species, such as T. cristatus for 
which in some cases the caterpillar is the most 
important trophic element (Cicort-Lucaciu et 
al. 2007). However, at Mădrigeşti the crested 
newts consumed very few caterpillars. This 
might be the consequence of the abundance of 
tadpoles, prey that is equally large but easier to 
catch and lives in the water, thus need not be 
hunted on the banks. Also there were cases 
when the caterpillars were the most abundant 
and there were other preys in the water, but 
they were microcrustacean (Cicort-Lucaciu et 
al. 2007). These are small-sized preys and do 
not interest T. cristatus, which although some-
times it massively consumes them (Covaciu-
Marcov et al. 2002c), but when there are 
choices, the newt will avoid them (Covaciu-
Marcov et al. 2002a). As the crested newts have 
the possibility to feed easily in the water, they  
do not have to leave this habitat to hunt in the 
vegetation near the banks. In contrast, M. 
alpestris is somehow preparing to leave the 
water, therefore it naturally hunts in the ter-
restrial environment, which is advantaged by 
the presence of the caterpillars on the banks. 
With M. alpestris it has been demonstrated in 
the laboratory that the adults captured large-
sized terrestrial preys more efficiently (Denoël 
2004). In L. vulgaris the caterpillars found are 
very few, since this species is more aquatic  
and of small size,  which makes it  hard for the 
newt to swallow large sized caterpillars.   

At the beginning of T. cristatus activity pe-
riod, an obviously weak feeding was obseved 
on males. This happens as a consequence of the 
low temperatures, as it does in other amphi-
bians, i.e. the thermic regime affects the feed-
ing, which is lower in the beginning of the 
activity period (Hirai & Matsui 2000, Kovács et 
al. 2007). However, at the beginning, L. vulgaris 
feeds intensively, a behaviour that can be 
explained since the habit of the average newts 
is to stay in the low-water areas near the banks, 
where the maximum depth is 10 cm. In these 
zones the water warms up faster, allowing an 
increased activity of both the preys and the 
predators. A very intense feeding was observ-
ed for T. cristatus, species resides near the sub-
stratum, in deep and colder areas, where the 
low temperatures changed both the predators 
and especially the preys (Guidali et al. 1999, 
Sas et al. 2003). Although M. alpestris was also 
present in the same areas, it fed better, probab-
ly because of the adjustment to a more reduced 
thermic regime.    

The number of preys/individual is the 
highest in L. vulgaris, because it consumes 
small-sized preys, while T. cristatus, which has 
the largest size, registers a lower amount of 
preys/individual, since its preys are also larg-
er. In M. alpestris the number of preys consum-
ed is the lowest. The general evolution of the 
feeding intensity in the aquatic period is the 
most easily observed at this species, with two 
minimums at the beginning and the end of the 
aquatic period and an intermediary maximum.   

The high percentage abundance and con-
sumption frequencies of the same prey taxa 
indicate a homogenous trophic offerings in the 
hunting territory of each of the three species 
and a homogenous distribution of these in the 
respective territory. There were also excep-
tions, such as in the last period of female M. 
alpestris, when the tadpoles had high percent-
age abundance but the frequency of consump-
tion  was much lower.  Probably  some females  
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encountered tadpoles, but for them these preys 
were not important. Differences of the food 
composition between periods are conspicuous 
as a consequence of the preys’ accessibility in 
the habitats, a result of their life cycles (Fasola 
& Canova 1992). The consumptions frequen-
cies’ time of the prey taxa also fluctuates, like 
those observed in other newt species (Kutrup 
et al. 2005, David et al. 2008b).  

From the three species, only the stomach of 
all T. cristatus individuals were found to 
contiously contain food. This is an indicator of 
the existence of optimum feeding, since in 
amphibians individuals without food is asso-
ciated with its trophic conditions (Sas et al. 
2009). However, in the first period of this 
species, many individuals did not consume 
animal preys; only vegetales, shed skins or 
eggs. Those with empty stomachs or with 
stomach contents other than the usual preys 
might have faced with less favorable feeding 
conditions, at the beginning and the end of 
their activity periods (Covaciu-Marcov et al. 
2005). At Mădrigeşti this evolution is most 
obvious in M. alpestris and L. vulgaris, but not 
in T. cristatus, which continues to remain in the 
water. 

There are feeding differences between the 
periods in all three species. These differences 
are not only dependent on the life cycle of the 
newts,  but also on the life cycle of the potential 
preys and as a consequence of prey abundance 
in the environment (Fasola & Canova 1992, 
Denoël & Andreone 2003). The first pheno-
menon is observable in M. alpestris, which 
feeds extremely weak in the last period, 
although at that time the trophic offer was rich, 
as shown by the extremely intensive feeding of 
the other two newt species. Thus, although the 
food was sufficient, M. alpestris did not feed 
itself because its aquatic stage ended just after 
egg-laying and then moves into terrestrial 
environment. With the other two species, 
which are more aquatically pronounced, the 
chronological distinctions of the food compo-

sitions are firstly a consequence of the prey 
reserve in the habitat.  

The fact that at least T. cristatus is an op-
portunistic predator is already known (Ferenţi 
et al. 2008). Still, the crested newts opt for a 
certain selection from the most abundant preys 
in the habitat depending on their size and their 
facility to be captured (Covaciu-Marcov et al. 
2002a, Cicort-Lucaciu et al. 2005). Thus, the 
crested newts constantly consume the most 
numerous and easy to catch preys, as it was 
evident by their tadpole consumption. Copious 
amount of Rana temporaria eggs were present in 
the pond at the beginning of the study. The 
eggs were found in low water areas, but 
situated towards the forest where the bank was 
steeper and therefore were accessible to the 
crested newts. Once they appeared, the 
tadpoles with the diameter of approximately 1 
- 1.5 cm were the food basis for the crested 
newts. After these larvae grew out of their 
proper feeding size, the next food option was 
placed on the shells, easy to capture preys 
which concurrently present at the substratum 
level with T. cristatus.  

The differences between the sexes are not 
significant in either of the species (for all 
comparison U-test, P>0.05). However, the 
distinctive differences between the feeding 
behaviours of the three species are present. 
With the exception of L. vulgaris, in general  the 
female amphibians’ feeding is more intense, 
they consume even larger preys, due to the 
increased energetic consumption necessary for 
the formation of the eggs (Biavatti et al. 2004, 
Ferenţi et al. 2007). Thus, it is difficult to 
explain why in the case of L. vulgaris the situ-
ation is exactly the opposite, although in labo-
ratory conditions the males of this species, in-
cluding the hungry ones, were less interested 
in the food than the females, being absorbed by 
the nuptial parade (Ranta et al. 1987). How-
ever, the situation is probably less highlighted. 
Even if the males consume more preys, they 
are focused on reduced sized preys such as 
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microcrustacean, while the females consume 
larger sized preys such as gastropods. Thus, 
even if the males swallow more preys, the con-
sumed preys of the females can be more 
consistent and energetically richer. The males 
can hunt easier preys such as daphnias, which 
form floating agglomerations with their dorsal 
crest. The females, heavier, are situated at the 
level of the substratum, where therefore have 
easier access to the snails from the bottom of 
the water. These differences between the males 
and females are observable in the other two 
species, although less pronounced.  
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