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The article summarizes the state of research on the trophic spectrum and foraging mode of the common
newt in Europe in general and in Ukraine in particular. It is concluded that the level and diversity of such
studies abroad is high compared to Ukraine. The relevance of such studies in temporary ponds is deter-
mined.

The article analyzes the trophic spectrum and feeding mode of the common newt in temporary pond in
Rivne. The stomach contents samples of 46 individuals of L. vulgaris were obtained, in which 2309 trophic
objects were found. Food of animal origin prevails in the trophic spectrum of L. vulgaris and makes up 97%.
Food objects of plant origin make up only 1% and mineral particles — 2%.

It was found that the most abundant food items are the larvae of the lake flies (Chironomidae) — 53% and
crustaceans (Cladocera: Daphniidae; Chydoridae; Copepoda: Cyclopidae; Ostracoda) — 46%.

The diet of L. vulgaris is significantly dominated by objects originating from the aquatic environment —
98.2% of the total number. Individuals of this species will capture prey of quite different sizes. The smallest
food objects of the studied newts are planktonic crustaceans Chydoridae: 0.3—0.5 mm, the largest are earth-
worms Lumbricidae: 150-200 mm.

1t was found that the food spectrum of the newt changes during the season and depends on the life cycles
of prey. In spring, when the trophic resources of the temporary pond are limited, crustaceans, in particular
daphnia (Daphniidae) and shell crustaceans (Ostracoda), dominate in the diet of the newt. During this
period, the consumption of shed skin fragments, plant fragments, grains of sand is higher and larvae of the
lake flies (Chironomidae) are absent, but in the second decade of May they dominate (more than 70%) in
the diet.

It was found that L. vulgaris uses different foraging mode in different periods. The predominance of
crustaceans (daphnia, cyclopes) in the diet at the beginning of the season indicates that newts use active
foraging tactics. In late April-May, we observed a significant predominance of larvae of the lake flies, which
indicates that L. vulgaris uses sit-and-wait foraging. It was found that the foraging behavior of the newt in
temporary ponds in Rivne is labile and varies depending on environmental conditions and its trophic offer.

Key words: amphibians, temporary ponds, Lissotriton vulgaris, trophic objects, foraging mode.

Ilonenvnuyvka O. B. Tpoghiunuii cnexmp ma xapuosa nosedinka Lissotriton vulgaris y mumuacosii

60001imi m. Piene, Ykpaina

Y emammi y3azaneneno cmawn docniodcenb mpoghiuno2o cnekmpa ma KOpmoooOy8HOI NO8eOiHKU MPUIOHA
38uuainoco 6 €sponi 3azaiom ma 6 Yxpaini 30kpema. 3pobieHo UCHOBOK NPO 8UCOKULL Pi6eHb Ma PI3HONIA-
HOBICMb MAKUX 00CNI0NHCEHb 3a KOPOOHOM NOPIBHAHO 3 YKpainoto. Busnaueno akmyanbHicms maxkux 0oci-
0JICEHb Y MUMUACOBUX BOOOUMAX.

Y emammi npoananizoeano mpoghiunuii cnexmp ma xapuo8y no8edinKy mpumona 36udatinoco 6 mumyaco-
eux soootimax m. Piene. Ooepoicano emicm uinyukie 46 ocooun L. vulgaris, 6 sxux euasneno 2309 mpoghiunux
006 ’exkmis. Ixca meapuHHo20 NOX00XCeHHA nepesasxcae 8 mpoghiunomy cnekmpi L. vulgaris i cmanosume 97%.
Kopmosi 06 ’exmu pociunnoeo noxoodcenns cmanogiamo auwe 1 % 6i0 3a2anvhoi KitbKocmi, MiHepaivbHi
yacmouku — 2%.

Bcmanosneno, wjo Haudinbuw YucieHHUMU KOPMOBUMU 00 €EKMaMu € TUMUHKU Komapis-036inyie (Chironomi-
dae) — 53% ma paxonooioni (Cladocera: Daphniidae; Chydoridae; Copepoda: Cyclopidae; Ostracoda) — 46%.
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Y payioni L. vulgaris 3nauno nepesadxicaromv 00’ exmu nOX00ACEHHIAM 3 600HO20 cepedosuuia — 98,2% 6io
3aeanvHol ix kinbkocmi. OcoOUHU Yb02o 6UAY 3AXONIIOMb Q0O PI3HOPO3IMIPHY 3000uy. Haumernwumu kop-
MOBUMU 00 €KMamu OOCTIONCEHUX 0COOUH MPUMOHIE € NIAHKMOHHI pakonodioni Chydoridae: 0,3—0,5 mm,
Haubinbuwumu — oowyosi wepsu Lumbricidae: 150—200 mm.

Bcmanoeneno, wo xapuosuii cnekmp mpumona 36UYatiH020 3MIHIOEMbCA BNPOO0BHC CE30HY I 3aNeHCUMb
810 dicummesux yukie 3000uuyi. Hasecni, konu mpoghiuni pecypcu 6000UMuU € 0OMENCEHUMU, 8 KOPMOBOMY Payi-
OHI MPUMOHA 36UYATIHO20 NEPEBANCAIOMb PakonodioHni, 30kpema dapuii (Daphniidae) ma uepenawixosi pauxu
(Ostracoda). B yeil nepiod 6invuia 4acmka CROMCUBAHHSL (PpacMeHmie 3MUHALO0T WKIPU, POCTUHHUX (Dpacmen-
mie, NIWUHOK ma 8i0CymHI TUUUHKU Komapie-03einyie (Chironomidae), npome 6 Opyeiti 0exadi mpaeus 60HU
dominyroms (6invwe 70%) 8 KOpMo8OMY payioHi.

3’scosano, wo L. vulgaris y pizui nepioou suxopucmogye pizny Kopmooodyeny nogedinxy. llepesascanns
8 Xapuo8oMy payioni pakonodionux (Oapuii, Yukionig) Ha NOYAMKY Ce30Hy 6KA3YE HA BUKOPUCHIAHHS MPU-
MOHAMU MAKMUKY AKMUBHO20 KOPMOO0OY8anus («active foragingy). Hanpukinyi keimus—mpasHs cnocmepi-
2A€EMO 3HAYUHE NEPesadCants TUYUHOK KOMAPIB-036iHYI6, o c8i0uums npo euxopucmanus L. vulgaris euuixy-
BAILHO20 KOPMOO0OY6anHs («sit-and-wait foragingy»). Bcmanosneno, wo kopmododysua nogedinka mpumonda
36UUALIHO20 8 MUMYACOBUX 8000UMAX M. PigH020 € 1a0iNbHOI0 | 3MIHIOEMbCA 3ATEHCHO 8i0 YMO8 cepedosuiyd
ma tio2co mpoghiunoi nponosuyii.

Knrouosi crosa: 3emno600mi, mumuacosi eoooumu, Lissotriton vulgaris, mpoghiuni 06’ exmu, Kopmooo-

0y8HA NOBEJIHKA.

Introduction. The study of biotic diversity for
the purpose of its conservation is one of the most
important environmental issues. Amphibians deserve
special attention, as the decline in the number and
extinction of many of their species has been observed
in all ecosystems in recent decades [1; 2; 8]. To ensure
the long-term existence of amphibian populations in
nature, there is a need for large-scale research. The
study of trophic relationships of tailed amphibians
is of great importance for understanding the trophic
niche and role of these animals in both natural and
human modified ecosystems.

The common newt (Lissotriton vulgaris, L.,
1758) is widespread throughout most of Europe.
In Ukraine L. vulgaris occurs in western, central,
northern, and eastern regions [14]. The common
newt is most often associated with forest regions,
although it can also be found in other habitat types,
including in the place of logged forests (shrubbery,
parks, gardens, meadows) and even settlements.
Newts are also found in temporary ponds (puddles
in fields, road ditches) [14; 15].

Information on the nutrition of the common newt
is presented in the monograph by M.M. Shcherbak
and M.I. Shcherban (1980), which concerns the
Carpathian region [15]. With the emergence of a
bloodless method of extracting stomach contents,
such studies have become especially popular in
Europe [6; 7]. These articles consider both the
nutrition of individual species (7. vulgaris [3; 9], T
dobrogicus (3], T. cristatus [3; 6]), comparison of
their diets [5; 6], and comparison of newts’ trophic
spectra with the trophic offer of the environment they
inhabit [3; 5]. In Ukraine, the number of such studies
remains insignificant, and the available studies are
devoted to the Red Data Book species of newts [7;
11]. Along with the study of the trophic spectrum
of tailed amphibians, researchers are studying their

foraging mode [4; 6]. It is worth mentioning, that most
studies are conducted in natural reservoirs, and the
peculiarities of trophic spectra and foraging behavior
of newts in temporary reservoirs are not considered.

Thus, based on the analysis of the literature, we
can conclude that the level of research on the newt in
Europe is high and that the research itself is diverse.
In the European ecological literature, a significant
number of scientific papers are devoted to the
nutrition of the newt, while in Ukraine their number
remains insignificant. In the Rivne region, there are
no such studies at all.

The aim of the article is to study the trophic
spectrum and foraging mode of the common newt (L.
vulgaris) in temporary ponds of Rivne.

Materials and methods. Common newts were
captured from a temporary artificial pond in Taras
Shevchenko Park in Rivne. A total of 46 individuals
of L.vulgaris (163, 309) were captured and 46 tro-
phic samples were collected. All captured newts were
returned to the wild in accordance with all bioethi-
cal requirements. Food items were collected using
the lifetime stomach flushing method [12]. Trophic
samples were collected in 50 ml airtight containers
and fixed with 4% formalin solution. To analyze the
food composition, the contents of the container were
poured in parts into a Bogorov chamber, which was
placed under a binocular (KONUS Delta-plus 5831).
Smaller trophic objects were examined under a micro-
scope (MUKME]I-5). The taxonomic affiliation was
determined using specialized literature to the level of
genus and family, and, where possible, to the species
[10]. The variety, taxonomy, quantity, size and occur-
rences in samples of trophic objects captured by
newts were analyzed.

Results. After analyzing the stomach contents of
46 (309, 164) individuals of the common newt, we
identified 2309 trophic objects (Table 1).
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Trophic objects found in newt stomachs can be
divided into four groups: 1 — invertebrates; 2 — plants;
3 — skin fragments and amphibian eggs; 4 — mineral
objects. The stomachs of L. vulgaris are dominated by
food of animal origin (97%), including invertebrates
(92%) and skin fragments and amphibian eggs (5%).
Food objects of plant origin make up only 1% of
the total, mineral particles — 2%, which obviously
indicates that they are captured by chance when
collecting animal objects.

Among the objects of animal origin, four groups
can be distinguished: 1 — larvae of the lake flies
(Chironomidae); 2 — crustaceans (Crustacea); 3 —
insect adults; and 4 — larvae of other insects. The most
numerous food objects are the larvae of the lake flies
(Chironomidae) — 53% and crustaceans (Cladocera:
Daphniidae; Chydoridae; Copepoda: Cyclopidae;
Ostracoda) — 46% (Fig. 1).

Larvae of diptera (Diptera: Chironomidae) and
crustaceans predominate in the stomachs of newts.

Table 1
Trophic spectrum of L. vulgaris in temporary ponds (n = 46)
Quantity of
Tropchic objects trophicnobjects, g‘f)l;lfinct?)lg)?eﬁ,tf’l/i T;I:cflr:gl;?:z A)Of
Animals in general: 2180 92.51 100
Phylum Annelida
Oligohaeta: 2 0.09 4
Lumbricidae 2 0.09 4
Phylum Arthropoda
Crustacea: 824 35.69 100
Ostracoda 338 14.64 46
Cladocera 372 16.11 52
Daphniidae 345 14.94 48
Chydorydae 27 1.17 17
Copepoda 117 5.07 52
Cyclopidae 117 5.07 52
Arachnida 2 0.09 4
Aranei 1 0.04 2
Hydroacarina 1 0.04 2
Insecta: 1185 51.32 100
Odonata, larv. 2 0.09 4
Trichoptera, im. 3 0.13 4
Lepidoptera, larv. 2 0.09 4
Hemiptera 5 0.22 9
Notonectidae larv. 4 0.17 7
Cicadellidae, im. 1 0.04 2
Coleoptera, im. 2 0.09 2
Diptera 222 40.84 100
Chironomidae 942 40.80 59
— larv. 920 39.84 59
— pup. 22 0.95 20
Tipulidae, pup. 1 0.04 2
Unidentified insects 7 0.30 13
—im. 3 0.13 4
— larv. 2 0.09 4
— exuv. 2 0.09 4
Phylum Chordata
Amphibia 6 0.26 7
—eggs 6 0.26 7
— skin fragments 62 4.85 28
Plants (fragments) 25 1.08 22
Inorganic objects 36 1.56 28
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Fig. 1. Crustaceans found in trophic samples of L. vulgaris: A — shell crustaceans (Ostracoda);
B — daphnia (Daphniidae); C — cyclopes (Cyclopidae) (Scale 100.00 Pixel)

The proportion of insects captured by newts from the
water surface is insignificant, amounting to 13%, and
mineral particles to 26%. Other groups are less com-
mon in the samples.

On average, 50 food objects per individual were
found in the stomachs of newts, with a maximum
number of 130. No newts with empty stomachs were
found.

The diet of L. vulgaris is significantly dominated
by objects originating from the aquatic environment —
98.2%. Individuals of common newts capture prey of
quite different sizes. The smallest food objects of the
studied newts are planktonic crustaceans Chydoridae:
0.3—0.5 mm, the largest are earthworms Lumbricidae:
150-200 mm.

In general, it can be stated that the common newt
in temporary ponds is a predator and planktivore, the
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basis of its diet being crustaceans and larvae of the
lake flies.

The type of prey is usually also the result of sea-
sonal changes and environmental conditions, in par-
ticular, temperature. For example, in spring, when
trophic resources of the reservoir are limited, crus-
taceans, in particular daphnia (Daphniidae) and shell
crustaceans (Ostracoda), dominate the diet of the
newt (Fig. 2).

During this period, newts cannot be selective in
what they consume. This is indicated by a higher pro-
portion of consumption in the first period (I) of such
prey category as “other trophic objects”. This cate-
gory includes fragments of shed skin, plant fragments,
grains of sand, etc. The consumption of shed skin is
not random, as it occurs with high frequency, espe-
cially during periods of lack of significant amounts of

B Other triphical objects
m Dhaptera

B Cludoridae

B Ostracoda

B Cyclopidae

B Daplundae

B Cluronomidae

Fig. 2. Dynamics of the common newt’s (L. vulgaris) foraging diet Periods: I — 18.04; II — 26.04;
IIT - 20-21.05; IV — 28.05
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food. In addition, according to the researchers, shed
skin is consumed to reuse epidermal proteins that
have a high nutritional value. It is also worth noting
that the food spectrum of this period does not include
larvae of the lake flies (Chironomidae), but in the sec-
ond decade of May they dominate (more than 70%)
in the food diet. Feeding on such objects is more effi-
cient, as it does not require significant energy con-
sumption. Thus, it can be argued that the spectrum of
the common newt's diet is also influenced by the life
cycles of prey.

Amphibians have two behavioral mechanisms for
foraging: sit-and-wait foraging and active foraging
[13]. Species that use sit-and-wait behavior catch
larger prey, while species that actively forage catch
smaller and often more mobile prey. The latter
consume a larger amount of prey and at the same
time expend much more energy. According to their
ability to move, we divided all types of prey into
four groups: mobile, sedentary, conditionally mobile,
and immobile. The proportion of mobile prey, which
includes dragonfly and cyclops larvae, reaches 5%, the
proportion of sedentary prey (daphnia, chironomids,
caddisflies, chironomid larvae, and other dipterans) is
92%, the proportion of conditionally mobile objects
(dead insects on the water surface, earthworms that
can passively move due to water movement) is
1%, and immobile objects (amphibian eggs, plant
fragments) is 2%.

In the temporary ponds of Rivne, consumption
of small prey (Crustacea: Cladocera, Copepoda)
by L. vulgaris, which is available in sufficient
quantities, indicates that newts use active forag-
ing (gathering) behavior. The use of this behavior
by newts is somewhat conditional, since the main
share (92%) of trophic objects belongs to the group
of sedentary ones.

The diet of the common newt includes large prey:
insects, their larvae and pupae, earthworms, plant
fragments, shed skin, and amphibian eggs. Consump-
tion of large prey, in our opinion, indicates that newts
also use wait-and-see foraging mode to obtain food.

In addition to large-sized prey, small-sized food
objects were also found in the diet of the newt. Since
the consumption of small prey requires much more
effort, we believe that the predominance of crusta-
ceans in the stomach contents of newts should be con-
sidered as an indicator of the lack of trophic resources

in the respective environment. This is also pointed
out by other researchers [3].

Summarizing the results of the research, we can
say that the newt mainly consumes prey that is most
often found in the aquatic environment. In particular,
this applies to crustaceans and larvae of the lake flies,
which prevail in the newt’s diet both in terms of fre-
quency and quantity.

After analyzing the data on the diet of L. vulgaris,
we see that the newt uses different foraging tactics
in different periods. In the first period, crustaceans
(daphnia, cyclopes) prevail. In the second, third,
and fourth periods, we observe a significant pre-
dominance of the lake flies. This indicates that in late
April-May, the common newt uses a wait-and-see
foraging behavior.

Thus, we can conclude that the foraging mode of
the common newt in the urban hydroecosystem of
Rivne is labile and varies depending on environmen-
tal conditions and its trophic effer.

Conclusions. Summarizing the results of experi-
mental studies of the food spectrum and foraging
mode of the common newt (Lissotriton vulgaris, L.
1758) in temporary ponds of Rivne, we can draw the
following conclusions:

— The diet of the common newt is dominated by
food of animal origin (97%), which includes animals
from 3 phylums (4nnelida, Arthropoda, Chordata),
5 classes (Oligohaeta, Crustacea, Arachnida, Insecta,
Amphibia) and 17 families;

— The most abundant food items are crustaceans
(Cladocera: Daphniidae, Chydoridae; Copepoda:
Cyclopidae; Ostracoda) — 53% and larvae of the the
lake flies (Chironomidae) — 46%;

— The smallest food objects of L. vulgaris are
planktonic crustaceans Chydoridae: 0.3—0.5 mm, the
largest are earthworms Lumbricidae: 150-200 mm;

—The common newt is a predator, planktophagous,
and, to some extent, polyphagous in terms of its
feeding habits. Their diet is based on planktonic
crustaceans and insect larvae.

— The type of prey of the newt is the result of
seasonal changes and environmental conditions, in
particular, temperature. The dynamics of the diet is
influenced by the life cycles of trophic objects.

— The foraging behavior of the newt in temporary
ponds in Rivne is labile and varies depending on
environmental conditions and its trophic offer.
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