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Abstract. The decline in consumer diversity in freshwater ecosystems is accelerating. Being both prey and predator in these
ecosystems and dependent on aquatic habitats due to their complex life histories, amphibians are more vulnerable to pollution and
global warming than other vertebrates. The life cycle of anuran amphibians includes a specific larval stage - tadpole. During
metamorphosis, tadpoles undergo dramatic changes in morphology, behavior, and diet, primarily accompanied by a transition from
an aquatic to a terrestrial habitat. Consequently, anurans are important members of food webs and a link between these two habitats.
Despite that, there is insufficient data on their nutrition, and understanding the nutritional requirements of a specific species or its
developmental stage is essential for population survival. The primary aim of our study was to gather data on the nutritional types,
feeding behaviors, and diets of tadpoles from several localities in the Republic of Serbia. Rana temporaria, R. dalmatina, and R. graeca
are widely distributed in Serbia, occupying various habitats. We collected 572 tadpoles of these three species across 10 different
localities and analyzed their intestinal contents. The results indicated quite diverse diets within and among species. The dominant
food items were algae (especially diatoms), followed by detritus and pollen; some inorganic particles, such as microplastics, were also
found. Animal prey was rarely found but was present in the intestinal content of some samples. These results significantly enhance
understanding of tadpole nutrition and represent the first findings in our country with such a large sample size. Additionally, they
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provide an important foundation for future research.
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Introduction

Given the ongoing biodiversity crisis, there is a need for
quantitative data on trophic relationships and the ecological
functions of consumers. This is especially evident in
freshwater ecosystems, where the decline in consumer
diversity is occurring at a concerning pace (Schiesari et al.
2009). Estimates suggest that freshwater species exhibit
higher extinction rates than terrestrial species, with even
greater losses anticipated in the near future (Whiles et al.
2010). Amphibians are the most threatened class of
vertebrates worldwide; almost one-quarter of European
species are threatened with extinction (Blaustein & Wake
1990, Bishop et al. 2012, Petrovan & Schmidt, 2016, Lépez-de
Sancha et al. 2025).

Being highly diverse and numerous, and serving as prey,
consumers, and predators, amphibians are an important
component of the ecosystems they inhabit (Seale & Beckvar
1980, Ranvestel et al. 2004, McDiarmid & Altig 2009, Protazio
et al. 2020). Also, because they depend on aquatic habitats,
they are more vulnerable to pollution and climate warming
than some other vertebrate groups (Carey et al. 1999, 2001,
Carey & Alexander 2003).

Amphibians undergo a larval phase; the larvae of anuran
amphibians, tadpoles, exemplify this phenomenon. The life
cycle of anuran amphibians is intricate and encompasses the
transition from eggs laid in water to aquatic tadpoles, and
ultimately to terrestrial adults via metamorphosis (Duellman
& Trueb 1986, Altig & McDiarmid 1999).
metamorphosis, tadpoles undergo complete changes in
appearance, nutrition, and behavior. Throughout this phase,
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they consume a range of foods and inhabit several
microhabitats, i.e., the benthos, free water, or the water
surface (Kupferberg 1997, Ranvestel et al. 2004, Altig et al.
2007, Wells 2007). Post-hatching, tadpoles typically consume
their own embryonic fluid, which provides sufficient protein
and nourishment until they can find alternative food sources
(Huang et al. 2003, Wells 2007). Thereafter, they feed on algae
and other kinds of available food, mostly plant matter. At this
stage, tadpoles possess an elongated digestive system
characteristic of herbivores (Duellman & Trueb 1986, Altig &
McDiarmid 1999). Their dietary choices evolve in conjunction
with their growth and morphological transformations, and
the majority of tadpoles adopt an omnivorous diet. Tadpoles
utilize diverse techniques and bodily structures when
hunting, scavenging, and foraging. This encompasses filter-
feeding on plankton and various small organic particles from
the water, scraping algae and other aquatic flora, hunting
small insects and other fauna, etc. This results in significant
heterogeneity in the morphology of their buccopharyngeal
apparatus, which selectively retains food particles, as well as
the oral structures themselves (Altig et al. 2007, Wells 2007).
The diet of tadpoles may vary depending on their
environment or the region they occupy. At the end of their
larval stage, tadpoles predominantly switch to a carnivorous
diet that is characteristic of adult anurans (Trakimas et al.
2011, Ambrogio & Mezzadri 2014). Feeding is a crucial life
function that significantly impacts ecology and species
conservation (Huckembeck et al. 2014, Castro et al. 2017,
Antoniazzi et al. 2020); thus, understanding the nutritional
requirements of a specific species or its developmental stage
is essential for population survival (Vassilieva et al. 2017). The
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primary aim of our research was to gather data on the
nutritional types and diets of tadpoles from several localities
in Serbia. We hypothesized that a qualitative study would
reveal that these tadpoles, typically classified as generalized
grazers, exhibit significant omnivory and dietary plasticity in
their consumption and assimilation. We hope that this data
will enhance global understanding of anuran larval feeding.

Species distribution and description

Throughout its distribution range, which encompasses much
of Europe and portions of Asia, the common frog, Rana
temporaria (Linnaeus 1758), inhabits a diverse array of
environments. In the southern regions, which include our
country, its distribution is considered disjunct, occupying
non-contiguous or distinct geographic areas (Tiberti et al.
2015). The fragmented distribution of R. temporaria can be
attributed variables, including historical
occurrences, variations, topographical
obstructions. This species typically occupies relatively high
altitudes; however, in Serbia,
distributional restrictions and occurs across a broad range of
altitudes (Vukov et al. 2013). Common frog breeds in shallow
waters, encompassing a diverse range of stationary and slow-
moving aquatic environments, such as puddles, ponds,
ditches, lakes, stream and river overflows, flooded meadows,
and temporary ponds (Spybroeck et al. 2016). The benthic
composition of aquatic ecosystems is crucial for the feeding of
their tadpoles, as these settings represent their predominant
microhabitats (Skelly & Golon 2003, Wells 2007). However,
these tadpoles do not consume only benthic organisms; their
diet evolves as they mature, as in other tadpoles (Arnold
2002). They may also consume various aquatic organisms,
such as plankton, periphyton, surface bacteria, and the
remains and eggs of other species (Alford 1999, Spellerberg
2002).

In contrast to the common frog, the agile frog, Rana
dalmatina 1840), exhibits
distribution not only in Serbia but also throughout Europe,
particularly in central and eastern regions (Vences et al. 2013).
In its mature stage, R. dalmatina typically resides in glades and
open areas inside light deciduous forests, and less commonly
in meadows. It inhabits tiny wetlands, including pools,
ditches, fens, and marshes located inside and at the
peripheries of forests (IUCN 2023). The reproduction of this
species frequently coincides with that of other brown ranid
species, such as R. temporaria (Spybroeck et al. 2016).

The third species addressed in this research, the Greek
stream frog, Rana graeca (Boulenger 1891), is unique to the
Balkan Peninsula. Typically, it is found in hilly and
mountainous regions at altitudes ranging from 200 to 2,100
meters above sea level in the Mediterranean parts of the
Balkan Peninsula (Valakos et al. 2008). This species occupies
less than 50% of the region in Serbia (Vukov et al. 2013). The
Greek stream frog is an aquatic species predominantly linked
to environments characterized by permanent, cold, rapid
currents, a gravel substrate, and minimal vegetation. It also
inhabits springs, fountains, and small rivers. Nonetheless, it
may occasionally be located far from aquatic environments
(Crnobrnja-Isailovi¢ et al. 2024). Its reproductive season often
commences with the onset of spring, similar to the other two
aforementioned species (Spybroeck et al. 2016).
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Given their changing morphology, environment,
behavior, and dietary preferences, there is still no definitive
response to what tadpoles consume. Despite the ecological
significance of tadpoles and the extensive diversity of anuran
species with a tadpole stage, information regarding their
nutrition, trophic status, foraging methods, and trophic
interactions within aquatic food chains remains inadequate.
Research on tadpole diets has primarily concentrated on their
feeding behaviors (e.g., Kupferberg 1997, Arias et al. 2002,
Vera Candioti 2005), the impact of tadpole grazing on algal
community dynamics (Seale 1980, Loman 2001, Ranvestel et
al. 2004), and the effect of nutrition on individual tadpole
growth (Steinwascher & Travis 1983, Alvarez & Nicieza 2002,
Iwai & Kagaya 2005, Kloh et al. 2024). Limited research has
been undertaken regarding the nutritional and trophic status
of brown frog tadpoles. Only recently have some findings
regarding the brown frog tadpole in Serbia been published
(Cirkovi¢ & Ajti¢ 2022, Cirkovi¢ et al. 2023, 2024). Here, we
did not compare feeding across different localities in detail;
we aimed to present the generally diverse composition of
tadpole nutrition.

Materials and methods

Anuran larvae have been widely employed in model experimental
systems for over three decades (Schiesari et al. 2009). Since the three
given species require nearly identical environments for breeding and
early development across most of Serbia, their larvae were chosen as
a model system for this comparative diet study.

Using a typical net for anurans, we collected 572 brown frog
tadpoles (Table 1) from different locations in Serbia (Figure 1) during
May and June of 2021, 2022, 2023, and 2024. Eight of the ten selected
localities feature flowing waters, while two are ponds. The flowing
waters include Tresnjica, Kamenica, Golijska, Veliki Rzav, Nikoljska,
Lepenica, Lipovacka River, and Banjski Stream. The ponds are located
on Medvednik Mt. and Stara Planina Mt. In terms of altitude, we can
divide the localities into two categories: those at 200-600 m a.s.l.
(Kamenica R. 370 m, Lepenica R. 268 m, Banjski Stream 328 m,
Nikoljska R. 343 m, Lipovacka R. 528 m, Veliki Rzav R. 503 m) and
those above 1000 m (Golijska R. 1417 m, Tre$njica R. 1194 m,
Medvednik Mt. 1190 m, and Stara Planina Mt. 1002 m).

The tadpoles were immediately preserved in 96% ethanol. In the
laboratory, they were identified, and their developmental stages were
determined (Table 1).

Tadpoles of different species can be distinguished based on
several characteristics, such as general body proportions, spiraculum
position, arrangement of tooth rows, and mouthpart details. We used
the identification key (in preparation), based on the precise
arrangement of dental rows and other oral characteristics, to identify
the tadpoles in our samples.

As tadpoles’ diets change, their body size and developmental
stage must be considered when sampling. The size of a tadpole does
not consistently reflect its developmental stage. According to a simple
table for sizing anuran embryos and larvae (Gosner 1960), the
tadpoles in our samples fell between developmental stages 26 and 38
(Table 1), the phase when tadpoles feed actively. After that,
dissections were performed: a ventral longitudinal incision was made
to enable the removal of the intestine from each tadpole. The contents
of the intestines were stored in 96% ethanol and then sonicated for 40
seconds with a VORTEX mixer to further break up the material. We
prepared five permanent microscope slides from each intestinal
content sample: a drop of the sample and a fluoroshield mounting
medium were applied to each slide before covering it with a cover
slip. The slides were allowed to dry for 24 hours. Upon completion of
the procedure, the slides were examined under a microscope at 800x
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magnification (Motic Stellar 1-B, Motic China Group Co., Ltd., 1988).
We photographed twenty to thirty particles from each slide and, when
possible, identified them (adapted from Ranvestel et al. 2004). We
employed various identification keys based on particle type. The algae
found were grouped by genus using standard taxonomic references
(Krammer & Lange-Bertalot 1986, 1988, 1991, John et al. 2011, Juittner
et al. 2015, Wehr et al. 2015), as were the insect larvae particles
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(Rozkosny 1980). To identify pollen particles, studies by Halbritter et
al. (2021) and Auer (2021) were used. To prevent misclassification of
certain objects, we used only intact items in the content analysis. To
present the results and the abundance of specific particles in the
intestinal contents of tadpole samples and to enable comparability
with other studies, we applied the method described by Hershey et al.
(2007).

Table 1. The number of tadpole samples collected for each locality, with developmental stages

determined according to Gosner (1960).

Locality Number of individuals  Gosner’s stadium
Golijska River 51 34-35
Tresnjica River 147 26
Rana temporaria Banjski Stream 66 27-34
Nikoljska River 35 27-30
Stara Planina Mountain 42 35
Total: 341
Golijska River 8 34-35
Medvednik Mountain 29 27
Rana dalmatina Kamenica River 22 32
Lepenica River 8 26-33
Stara Planina Mountain 148 28-33
Total: 215
Veliki Rzav River 6 37-38
Rana graeca
Lipovacka River 10 38
Total: 16
X 572

1. Tresnjica R.
2. Medvednik Mt.
3. KamenicaR.
4. Banjski Stream
5. Veliki Rzav R.

6. Golijska R.
7. Nikoljska R. é‘%;
8. LepenicaR.
9. Lipovacka R. \ /

10. Stara planina Mt. 100 km

Figure 1. Localities from which tadpoles were collected.

Results

In all samples, the most dominant food items were algae
(Table 2), especially diatoms (Division Heterokontophyta,
class Bacillariophyceae, Table 3). In the samples from Stara
Planina Mt., pollen dominated in the intestinal contents of R.
temporaria tadpoles, in contrast to R. dalmatina from the same
locality, detritus
predominant (Table 2). These two species are conspecific, and
their feeding depends on the microhabitat in which they are
found (either the benthos or the water surface). On the other
hand, a dietary comparison of these two species from the
Golijska River has shown that, in both taxa, diatoms were
predominant, followed by detritus and inorganic particles
(Table 2, Figure 2). Also, in other samples from flowing waters
(streams or rivers), the intestinal contents had much more
material than in samples from stagnant waters, but the taxa
identified did not differ from those in samples collected in
ponds.

In all samples, animal remains were the least abundant in
intestinal contents, but this does not necessarily mean that
tadpoles do not consume animal prey. Actually, animal prey
is an important part of tadpoles’ nutrition, but it is rarely
found in intestinal content because of the high degree of
digestion. In our samples, only the parts of the exoskeleton or
some mouth parts of insect larvae were detected (Table 3;
Figure 3).

in whose intestinal contents was
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Table 2. Abundance of certain particles in the intestinal contents of analyzed tadpoles.

Localities Rana temporaria
Algae Pollen Detritus Protozoa Animal Other
Golijska reka River ox * * * * *
Tresnjica River * * > * * b
Banjski potok Stream i * * * * *
Nikoljska reka River ** * bl * * *
Stara Planina Mt. * bl ** * * *
Rana dalmatina
Golijska reka River * * * * * *
Medvednik Mt. ok ** * * * **
Kamenica River bl * ** * * **
Lepenica River * * o * * *
Stara Planina Mt. * * o * * *
Rana graeca
Veliki Rzav River i * ** * * *
Lipovacka reka River * * ik * * *
Table 3. Recorded items in tadpoles’ intestinal contents
Algae Pollen
Bacillariophyceae Xanthophyceae | Pinacae
Achnanthes Hannaea Tribonema Pinus
Achnanthidium Hantzschia Cyanobacteria Abies
Amphipleura Luticola Oscilatoria Poacae
Amphora Melosira Phormidium Poa
Anomoeoneis Meridion Charophyta
Cocconeis Navicula Closterium Protozoa
Cymatopleura Navicymbula Mougeotia
Cymbella Nitzschia Chlorophyta Animal prey
Cymbopleura Odontidium Coelastrum Chironomidae
Denticula Pinnularia Microspora Prodiamesa
Diatoma Placoneis Oedogonium Baetidae
Diploneis Planothidium Pediastrum
Encyonema Pleurosigma Scenedesmus
Entomoneis Reimeria Ulothrix Detritus
Epithemia Rhoicosphenia  Euglenophyta Amorphous
Eunotia Rhopalodia Euglena Plant
Fragilaria Stauroneis Lepocinclis
Frustulia Staurosira Phacus
Gomphonella Sellaphora Trachelomonas Other
Gomphonema Surirella Rhodophyta MPs
Gyrosigma Ulnaria Chantransia Sand

D,

Figure 2. Algae in the intestinal content of analyzed tadpoles.
a) Closterium, b) Phacus, c) Melosira, d) Aneumastus, e) Surirella,

f) Pinnularia.
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Figure 3. Insect, pollen, and MPs in the intestinal content of
analyzed tadpoles. a) Insect larvae - Prodiamesa, b) pollen
Poacae, c) pollen Pinacae, d,e,f) microplastic particles.
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Considering each frog species as a whole, we aggregated
all algal taxa found in that species’ localities to assess which
major algal groups are represented and in what proportion.

In summary, the compiled data show that R. dalmatina
(Figure 4) supports the greatest algal genus richness and a
wide range of algal groups, including many green algae and
even desmids, thanks to varied habitat types (rivers vs.
ponds). R. temporaria (Figure 4) also hosts all major algal
groups but is somewhat less rich, with diatoms heavily
prevailing and only one or two representatives of the minor
groups. R. graeca (Figure 4) is depauperate in algae, being
almost entirely diatom communities with negligible
representation from other groups. Its tadpole samples did not
contain algae from the divisions Chlorophyta, Cyanobacteria,

Rana temporaria

Cyanobacteria

T
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Bacillariophyceae
79%
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and Charophyta, or the class Xanthophyceae (Figure 4).

The bar charts (richness by locality and by species) (Figure
5) highlight within-species variability (e.g., Kamenica vs.
Lepenica for R. dalmatina) as well as between-species contrasts
(e.g., the much lower overall diversity for R. graeca relative to
the others, and the broader group spectrum for R. temporaria).
The dominance of diatoms in all cases forms a unifying
theme. In contrast, the presence or absence of groups such as
Cyanobacteria, Chlorophyta, Charophyta, and Rhodophyta
serves as a distinguishing fingerprint of each frog’s preferred
habitat.

The findings of our research indicate that altitude, the
Gosner stage of tadpoles, and the type of habitat do not
influence tadpole dietary preferences.

Bacillariophyceae
T7%

Rana graeca

Rhedophyta
5%

Bacillariophyceae
90%

Figure 4. Algal diet composition per species.
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Figure 5. Algal diet composition per species and localities.
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Discussion

Tadpoles’ habitat - the freshwater realm - is complex and
varied, making it challenging to ascertain their feeding habits.
However, based on our findings, which align with those of
other researchers (Duellman & Trueb 1986, Huang et al. 2003,
Skelly & Golon 2003, Altig et al. 2007, Ambrogio & Mezzadri
2014, Pryor 2014, Kloh et al. 2024), it is evident that their diet
is notably diverse.

Studies indicate that diatoms (Bacillariophyceae) are
typically the most numerically significant components of the
diets of most examined tadpoles (Baffico & Ubeda 2006,
Santos et al. 2016, Kloh et al. 2019, Protazio et al. 2020), which
is consistent with our results. Additionally, as in the results of
our study, different authors have shown that tadpoles can
ingest other dietary items, but in smaller quantities (Harrison
1987, Dutra & Callisto 2005, Vera Candioti 2005, 2007, Sabagh
et al. 2012, Kloh et al. 2018, 2019, Pollo et al. 2019, Protéazio et
al. 2020).

Numerous studies analyzing the contents of the entire
digestive tract may inflate the estimated diatom proportions
in tadpole diets. Diatom capsules remain identifiable even
after digestion, allowing them to be counted, whereas other
fully digested food items are not visible in the posterior
intestinal region (Kloh et al. 2018). Several studies have
examined only the first third of the intestine (Bionda et al.
2013, Babini et al. 2017, Kloh et al. 2018), thereby allowing
them to assess how much food is eaten with minimal
digestion. These studies identified diatoms as a primary,
though not exclusive, dietary component for various species.
Our analyses of the intestinal contents have shown the same:
the diatoms are primary, but not exclusive, dietary
components in all samples.

Some authors (Alvarez & Nicieza 2002) suggested that
developmental stages may influence larval feeding. However,
in our samples, the developmental stages corresponded to
periods of active feeding in tadpoles (Altig & McDiarmid
1999), and we observed no impact on the type of food
consumed by the tadpoles. The results indicate that samples
from flowing waters exhibited richer intestinal content.
According to Lowe and LaLiberte (2007), tadpoles may need
to eat more food and primarily benthic particles, which
contain greater algal diversity. In stagnant waters, the
conditions for microbiota are more favorable, resulting in
greater diversity.

Numerous studies (Hu et al. 2018, Da Costa Aratjo et al.
2019, Karaoglu & Giil 2020, Kolenda et al. 2020, Pastorino et
al. 2022, Cirkovi¢ & Ajti¢ 2023) indicated that tadpoles ingest
microplastics (MPs). This was confirmed by our research,
which detected MP particles in samples from all localities in
Serbia. There is an increasing necessity for research on MPs in
tadpoles, as it represents a significant environmental issue
today (Souza-Ferreira et al. 2025).

Previously, tadpoles were considered predominantly
non-selective  herbivores, exhibiting minimal dietary
differentiation. Compared with adults, tadpoles have a
distinct digestive system (McDiarmid & Altig 2009), leading
some authors to classify them as highly specialized
herbivores that filter phytoplankton and periphyton. Recent
studies (Dutra & Callisto 2005, Parlato & Mott 2023) have
indicated that certain species exhibit trophic selectivity,
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including the consumption of animal-based food sources.
Nonetheless, significant gaps remain in our understanding of
the trophic ecology of many species, as only a limited number
of studies (Dickman 1968, Seale 1980, Whiles et al. 2006) have
examined food selection in relation to food availability.
Feeding habits of tadpoles from various species exhibit both
selectivity and non-selectivity. The limited number of studies
can be attributed, in part, to the challenges associated with
accurately food
According to our results, tadpoles can be classified as

assessing environmental availability.
omnivores.

Tadpoles exhibit significant sensitivity to fluctuations in
environmental conditions. Various physical factors, including
proximity to the shore, temperature, oxygen concentration,
substrate quality, water depth, and flow velocity, alongside
biological factors such as species characteristics, population
density, presence of tadpoles from other anuran species,
vegetation arrangement, and nutrient resource availability,
influence the spatial and temporal distribution of tadpoles in
microhabitats (Pujol-Buxé et al. 2017).

Some freshwater habitats provide stable environmental
conditions, whereas others are more prone to fluctuations,
especially in temperature and oxygen levels. These variations
can affect tadpoles in those habitats, influencing their
behavior and feeding patterns (Pujol-Bux6 et al. 2017).
Tadpoles inhabit diverse microhabitats within aquatic
ecosystems, microhabitats their
development in food availability
(Gongalves et al. 2023), as demonstrated by results from Stara
Planina Mt. for the two analyzed species. The type and
method of feeding change during tadpole development. The
diverse diet of most tadpoles is presumed to indicate

and these influence

through variations

indiscriminate feeding behavior. The dynamics of tadpole
nutrition are influenced by the structure and morphology of
the oral apparatus (Altig et al. 2007), as well as the availability
and diversity of nutritional resources at the moment in their
metamorphic habitats (Huang et al. 2003). Although the
habitats of our samples differ (in terms of oxygen levels,
temperature, altitude, etc.), our findings indicate that none of
these features notably influences tadpole dietary preferences.
The diverse diet of tadpoles, as indicated by our findings
(algae, detritus, pollen, insect larvae, protozoans, inorganic
material), highlights the varying nutritional values of these
resources, reflecting the distinctions between plant and
animal tissues. Plant tissues typically contain higher levels of
carbohydrates and lower levels of lipids and proteins
compared to (Kupferberg 1997). A
straightforward count of contents yields limited insights into
the relative significance of a specific diet type that facilitates
accelerated growth and development (Whiles & Altig 2009).
likely
underestimates both the biomass consumed and the diversity
of dietary components. This underestimation arises from the
possibility that certain dietary items may go unnoticed, be
decomposed beyond recognition, or consist exclusively of
unidentifiable soft components. This method provides only a

animal tissues

The analysis of tadpole intestinal content

minimal estimate of the diet volume and variety. Consumer
diets can vary significantly due to seasonal food availability,
growth stages, and daily nutritional requirements (Altig et al.
2007, Whiles & Altig 2009). Consequently, a long-term,
comprehensive study is essential to characterize tadpole diet
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items thoroughly. Furthermore, identifying ingested material
can pose challenges. Analysis of intestinal content may
overlook critical information, including bacteria that require
specific preparation for detection despite their numerical and
nutritional significance. These analyses provide valuable
information regarding the ingested material. It is essential to
recognize that not all ingested material is assimilated
effectively. The efficiency of assimilation can vary across
different types of ingested materials. On the other hand, more
sophisticated research on the trophic status of tadpoles using
fatty acid analysis (Altig et al. 2007, Whiles et al. 2010,
Dgebuadze et al. 2017) primarily identifies the food source,
distinguishing between plant and animal origins, without
detailing specific dietary intake. However, it is not an
effective indicator of trophic status because of the varying
degrees of material assimilation (Whiles & Altig 2009). The
present study employed a fundamental technique to detect
identify ingested food and nutrient particles.
Nonetheless, we assert that this basic research method

and

remains significant for understanding the ecology of species
and ecosystems, particularly in the context of ongoing
changes driven by human activities and climate variation at
both macro- and microscales. This method can also indirectly
assess the qualitative composition and dynamics of various
groups of organisms in specific habitats. Despite certain
limitations, analyses of intestinal contents may help construct
food web diagrams illustrating relationships among various
components. Intestinal contents obtained via crude sampling
methods that account for spatial and temporal variation serve
as reliable indicators of the feeding methods and functional
roles of amphibian larvae. This study is significant because it
contributes to understanding tadpole feeding in Serbia,
where data are currently limited.
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