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Abstract

The guppy Poecilia reticulata (Peters, 1859), native to South America, is now an established invasive species in the
ecologically sensitive Western Ghats biodiversity hotspot in India, yet its invasion biology in the region remains poorly
understood. This study examines the dietary habits of invasive guppy populations in the Bonacaud Forest Range of the
Peppara Wildlife Sanctuary, southern Western Ghats, India. A total of 130 individuals (38 males, 92 females; 10-37.6 mm
in total length) were analysed. Their diet was dominated by midge fly larvae (34.18 %) and algae (32.15 %), followed by
miscellaneous items including fibres, sand, and mud (11.95 %). Insect remains (Hemiptera, Coleoptera) accounted for
9.09 % of the diet, with smaller contributions from detritus (5.94 %), zooplankton (2.49 %), nereid larvae (2.03 %), fish
remains (1.74 %), and arachnids (0.43 %). Frequency-of-occurrence analysis similarly identified Chironomidae larvae
(27.53 %) and algae (25.87 %) as the most common food items. Feeding intensity assessments indicated that none of
the fish had empty stomachs; most showed moderate (29 %) or good (28 %) fullness, with additional full (15 %), poor (17
%), and gorged (11 %) conditions. Larger individuals exhibited greater consumption, supported by gastrosomatic index
values. Microplastics - primarily polyamide (PA) and polyethylene (PE) fibres - were detected in the gut, with a mean
abundance of 1.03 + 0.42 items per fish, and scanning electron microscopy confirmed evidence of microplastic
degradation. These findings underscore the need for further research to evaluate the ecological impacts of invasive
guppy populations on freshwater biodiversity in the Western Ghats across spatial and temporal scales.
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Introduction

Invasive species, often transported by humans across
natural geographic barriers, are major drivers of global
environmental change and pose substantial threats to
biodiversity (Essl et al., 2020; IPBES, 2019; Sage,
2020). Bioinvasions frequently result in habitat
degradation, altered ecosystem functioning, and the
displacement of endemic species (Clavero & Garcia-
Berthou, 2005). Freshwater ecosystems are
particularly vulnerable (Clavero & Garcia-Berthou,
2008), with aquatic invasive species (AIS) significantly
impacting global freshwater biodiversity (Dudgeon et
al., 2006; Reid et al., 2019). Their spread in inland
waters is influenced by dispersal ability (Beisel, 2001),
anthropogenic disturbance (Ross et al., 2001), and

climatic suitability (Eaton & Scheller, 1996). Many AIS
degrade water quality, outcompete native biota, and
disrupt ecological communities through predation and
hybridisation (Moyle & Light, 1996; Pimentel, 2002).

In India, one of the major pathways for the introduction
of aquatic alien species is the release of larvivorous
fishes for mosquito control (Kumar, 2000), which has
contributed to the establishment of several non-native
populations in the southern Western Ghats (Raj et al.,
2021a), particularly following extreme climatic events or
floods (Raj et al., 2021b). The guppy Poecilia reticulata
(Peters, 1859), historically introduced worldwide for
mosquito control and as aquarium fish, is now among
the eight most widely translocated freshwater fishes
(Garcia-Berthou et al., 2005). In India, guppies were first
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introduced in 1908 for mosquito control (Deacon et al.,
2019; Food and Agriculture Organization [FAQ], 1997)
and later through the aquarium trade (Chandra et al.,
2008; Krishnakumar et al., 2009). Their exceptional
adaptability has facilitated their spread from their native
Caribbean-northern South American range to multiple
regions globally (Deacon et al., 2011; Magurran, 2005),
where they frequently become dominant (Walsh &
Reznick, 2011). Today, guppies are listed as potential
invasive speciesin the Global Invasive Species Database
(2021) and the Centre of Agriculture and Biosciences
International [CABI]database (2021).

Guppies possess a suite of physiological, behavioural,
and life-history traits associated with high adaptability
(Magurran, 2005) and invasion success (Hellmann et al.,
2008). They adapt rapidly to environmental change
(Reznick et al., 1997), establish in diverse habitats
(Chervinski, 1984; Chung, 20071; Gibson & Hirst, 1955), and
tolerate broad temperature (Chung, 2001; Reeve et al.,
2014) and salinity ranges (Chervinski, 1984). Even
introductions involving very few individuals can lead to
thriving populations (Deacon et al., 2011). Their global
distribution, including atypical habitats such as the
Moscow sewage works(Zhuikov, 1993) and the River Lee
in Essex, England (Wheeler, 1998), further demonstrates
their ecological flexibility (Magurran, 2005).

Invasive guppies can negatively affect native fish
assemblages through reduced fitness, competition,
and disease transmission, as documented in Hawaii,
where they halved native goby populations via invasive
nematode transmission (Gagne et al., 2015). They can
enhance primary productivity and alter nutrient
regimes (Holitzki et al., 2013), and their tolerance to
pollution(Ehlman et al., 2015; Kharat et al., 2003; Wagh
& Ghate, 2003), short gestation periods, high
reproductive output, and ability to store sperm for
months (Evans & Magurran, 2000; Zane et al., 1999)
enable rapid establishment and dispersal. Their
impacts elsewhere include predation, competition,
and acting as hosts for parasites (Courtenay & Meffe,
1989; Eldredge, 2000; Englund, 1999; Knight, 2010),
with broad dietary spectra documented across
multiple studies (Arthington, 1989; Dussault & Kramer,
1981; Ganassin et al., 2019; Lawal et al., 2012;
Rodriguez, 1997; Winemiller, 1993).

In India, research on microplastic (MP) contamination in
freshwater fishes remains limited, with only a few
studies reporting MP presence (Anandhan et al., 2022;
Boral et al., 2024; Devi et al., 2020; Nikki et al., 20271;
Pandey et al., 2023). Although MP assessment was not
originally planned for this species, the unexpected
discovery of microplastics in an otherwise pristine
stream prompted further investigation. Despite the
establishment of guppy populations across aquatic
systems in Kerala within the Western Ghats Biodiversity
Hotspot (Raj et al., 2021a), little is known about their
invasion biology in India. Similarly, studies on the
feeding ecology of other non-native fishes in the region
remain scarce, such as those on the red-bellied pacu
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(Piaractus brachypomus) (Anupama et al., 2021),
common carp (Cyprinus carpio), and the African sharp-
tooth catfish (Clarias gariepinus)(Raj et al., 2021c). This
study, therefore, aims to document the food and
feeding habits of the invasive guppy (Poecilia reticulata)
that has established viable populations in the natural
streams of Bonacaud, within the Peppara Wildlife
Sanctuary, southern Western Ghats, Kerala, India.

Materials and Methods
Ethical approval

Current national regulations in India explicitly state that
ethical clearance is not required for research involving
invasive pest fish species. In this specific case, as the
study was conducted inside a protected area, the
collection and examination of Poecilia reticulata were
initiated at the request of the government as part of
ongoing efforts to remove invasive fish from forests
rich in endemic species. Accordingly, Forests and
Wildlife Department, Government of Kerala, gave
permission to collect and study invasive guppies from
the reserved forests (Order No. WL.10-6145/2017, dated
06/02/2017). Further, the fish was not used for any
experimental work in this study.

Collection site

The invasive fish Poecilia reticulata was collected from
a natural stream at the Bonacaud forest range
(Thiruvananthapuram District), southern Western
Ghats (WGs), Kerala. This pristine perennial stream
(8°4011.5"N; 77°10"10.6"E) (Fig. 1), which originates from
the upper reaches of the Bonacaud region of the
Western Ghats, has a width of 1-2 m and maintains a
water level of about 300 mm in summer season and
drains into the Peppara Reservoir located inside the
Peppara Wildlife Sanctuary (8°34'30"N and 8°4125"N
latitude;  77°6B0'E  and  77°145°E  longitude),
Thiruvananthapuram District, southern Western
Ghats, Kerala, India. The stream is near human
settlements near estates, where cardamom, coconut,
pepper, and tea are grown.

Fish collection

The fish(n=130; males: 38; females: 92; size range: 10-
37.6 mm total length) were collected randomly from
the natural stream of Bonacaud from its upper reaches
during the 2019-2020 period using a mosquito net and
scoop nets (Fig. 2). The captured fish were initially
preserved in a 10 % buffered formalin solution and
transported to the laboratory. Subsequently, each
specimen's length (mm)and weight (g) were measured.
Following this, each fish was dissected, and the length
and weight of its gut were recorded. The gut contents
were then preserved in 5 % formalin and examined
using a stereomicroscope (EZ4D, Leica, Germany)and
a compound microscope (BX43, Olympus, Japan).
Various items within the gut contents were identified,
and points were assigned accordingly.



Fig. 1. A. Map of the collection site at Bonacaud forests, Thiruvananthapuram district, Kerala, India; B. Photograph of the natural
stream at Bonacaud, Kerala, India; C. Guppy in the natural stream shown inside circles.

Fig. 2. Male(a)and female(?) specimens of Poecilia reticulata collected from Bonacaud forests, southern Western Ghats, Kerala,

India(Total length male: 32 mm; female: 25 mm).

Gut content analysis

The method employed for this purpose was purely
qualitative. The gut was examined and based upon the
degree of distension, points were allotted, such as
gorged, full, good, moderate, poor, and empty for
estimation of feeding intensity and points were

assigned separately for each food item as very
abundant, plenty, common, few, little and rare by eye
and the diet was analysed. The methods suggested by
Hynes (1950), Pillay (1952), and Hyslop (1980) were used
to study the determine the contribution by points and
frequency of occurrence of each food item to the diet.
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Depending upon the fullness of the stomach (Windel &
Bowen, 1974) and for each prey item (Kow, 1950), points
were allotted, and the percentage composition of the
fooditemsin the stomach for each prey item of fish was
obtained (Points method). The percentage frequency of
occurrence (%0i) was calculated using the formula %0i
= Ni / N x 100, where Ni is the number of stomachs
containing a specific prey itemand N is the total number
of stomachs containing food (Hyslop, 1980).

The relative gut length (RGL) was determined from the
equation: RGL =GL/TL, where GL is the gut length, and
TL is the total length following Al-Hussaini (1949). The
gastrosomatic index (GaSl) was calculated as GaSl =
Weight of gut / Weight of fish x 100 (Khan et al., 1998).

Analysis of microplastics in gut
contents

Gut content analyses revealed several MP fibres,
hence an additional sample of P. reticulata individuals
(n = 50) was collected from the same stretch of river
and transported to the laboratory in an ice box for
microplastic analysis. Samples were thawed, cleaned
thoroughly and rinsed with double-distilled water to
remove debris. The total length and body weight (in
mm and g, respectively) of each fish were measured,
recorded, and their gastrointestinal tract (GIT) was
extracted using sterile steel scissors and forceps,
placed in different pre-cleaned glass containers for
further analysis. The GIT was very small and was
digested with 10 % KOH at 60 °C for 48 h, following the
method of Dehaut et al. (2016), until the solutions
became transparent.

Quality assurance

All protocols to minimise MP contamination were
followed, which included meticulous cleaning of
glassware and workplace with 75 % ethanol, using a
cotton coat and nitrile gloves, and running procedural
blanks(n=5)(Gurjar et al., 2021, 2023) at the laboratory.
The blanks were digested similarly to the samples,
filtered and examined for MPs, but failed to find any. In
order to preclude air-borne contamination, all
procedures were carried out in a laminar flow hood.

Identification and characterisation of
microplastics (MPs)

The clear digested material was filtered, dried, and
examined under a stereomicroscope (Leica EZ4D,
Germany), measured and micro-photographed using
image-capturing software (Leica LAS EZ, Germany).
These MP particles were classified as fibres (Free et
al., 2014). Subsequently, these MPs were subjected to
analysis using a spectrometer (Nicolet iS50 FTIR,
ThermoFisher Scientific, USA) of resolution 4 cm™,
with a scan range of 400-4000 cm™, for further
confirmation of microplastic presence at the Central
Laboratory for Instrumentation and Facilitation (CLIF)
(https://kusicc.ac.in/), University of Kerala, India. The

Asian Fisheries Science 39(2026):123-134 @® 126

scans were compared with samples from the Bruker
FTIR spectral library (Browne et al., 2011; Mecozzi et al.,
2016; Rummel et al., 2016), and spectra with more than
75 % similarity are considered for the study (Rayhan et
al., 2024). Finally, the surface morphology of the fibres
was examined using a scanning electron microscope
(Zeiss Evo 18, Carl Zeiss, Germany).

Results

The established guppy populationsin Bonacaud, based
on the colour patterns, may be considered as the
wildtype, as the females are grey in body colour, while
the males have splashes and stripes of orange and
black spots surrounded by iridescent blue; smaller
males with a short caudal fin. A total of 130 P.
reticulata, comprising 38 males and 92 females,
collected from the natural streams of Bonacaud
forests of the Western Ghats, were examined for gut
content analyses.

Percentage composition

After analysing the qut contents of P. reticulata (with
total length ranging from 10 to 37.6 mm), it was found
that their diet primarily consisted of insect larvae
(Class: Insecta; Order: Diptera; Family: Chironomidae),
predominantly midge fly larvae (34.18 %), and algae
(32.15 %), including species such as Oedogonium sp.,
Melosira sp. (Protista), cyanobacteria, Navicula sp.,
Nitzschia sp., and Pinnularia sp. (Fig. 3A). Additionally,
miscellaneous items(11.95 %) such as fibres, sand, and
mud, insect remains (9.09 %) from the Order
Hemiptera and Coleoptera, detritus (5.94 %),
zooplankton (2.49 %) including Daphnia, nereid larvae
(Class Polychaete; Order: Phyllodocida; Family:
Nereididae)(2.03 %), fish remains (1.74 %) comprising
scales and eqggs, and Hydrachna (Class: Arachnida,
ectoparasites of aquatic insects) (0.43 %) were also
observedinthe gut contents of the invasive guppy(Fig.
3A).

Similar results were obtained for different food items
in the stomach of P. reticulata for the frequency of
occurrence method with maximum percentage for
midge fly larvae (Chironomidae)(27.53 %)and minimum
with Hydrachna (Arachnida)(0.56 %)(Fig. 3B). Feeding
intensity showed that even though a gorged stomach
was noticed only for 11 % of the fish, none of them had
an empty gut, and most of the fishes had moderate (29
%)and good(28 %)stomachs, followed by full(15 %)and
poor (17 %) stomach fullness (Fig. 4A).

Regardless of size category, the primary dietary
preference of the fish was midge fly larvae (Fig. 4B). In
the larger size categories, where a higher percentage
of midge fly larvae, and algal matter was present,
miscellaneous items and fish remains were observed
in smaller quantities, with other items being absent
altogether, indicating a clear preference for midge fly
larvae and algal matter in the natural habitat (Fig. 4B).
Among the smaller-sized group fishes, various food
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Fig. 3. A. Percentage composition of various food items in the gut of Poecilia reticulata; B. Frequency of occurrence of different

food items in the gut of P. reticulata(n =130).

Fig. 4. A. Feedingintensity of Poecilia reticulatainhabiting the natural stream of Bonacaud; B. Percentage composition of various
food items in the gut of P. reticulata based on different size ranges.

items were consumed in differing amounts, except for
zooplankton and arachnids, but midge fly larvae
remained the preferred food item. The other food
items, such as fish remains, detritus, zooplankton,
nereid larvae, and arachnids, were represented in
varying proportions among the different size groups.

The relative gut length for different size ranges of fish
showed anincrease in length of the gut (Fig. 5A), which
canberelated to theincrease in the size of the fish and
cannot be related to the diet, as they consume both
insect matter and algal matter almost in equal
quantities. The GaSlI of fish shows higher values for the
larger size-grouped fishes, indicating that fully grown
ones consumed more food (Fig. 5B).

Analyses of microplastics

Examination of gut contents of the species revealed the
unexpected presence of microplastics in a forest
stream within the Western Ghats. Out of the 50 fish
analysed for MPs, ranging in total length from 18 to 32.4
mm, 42 MP fibres were obtained from the GIT. These
fibres exhibited a variety of colours, including red, pink,
blue, and black. The mean abundance of MPs in the guts
was 1.03 + 0.42 (SE) MPs.fish™. The mean fibre length
was 2.06 mm (£ 1.36), with a minimum length of 0.93 mm
and a maximum length of 4.89 mm. Notably, these fibres
were only observed in in the medium-sized length group
and the larger size categories, as no plastic fibres were
found in the GITs of fish measuring <21.5 mm.

Fig. 5. A. Gut length of
Poecilia reticulata
based on different size
groups (in cm); B.
Gastro-somatic index
(GaSl) of Poecilia
reticulata for different
size ranges(in cm).
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Identification of polymer types of
microplastics

Forty-two fibres in red (n =22), pink (n =13), blue (n =5)
and black (n = 2) colours were obtained from the gut
contents of P. reticulata from the Bonacaud stream,
and 28 of those could be identified to MP type (Fig. 6).
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ATR-FTIR analyses revealed, polyamide (PA) as the
predominant polymer type with 69.04 %, and
polyethylene (PE) with 30.95 % (Fig. 7). The scanning
electron micrographs (SEM) of microplastic fibres
obtained from the GITs of P. reticulata revealed flakes,
grooves and cracks due to severe environmental
weathering process (Fig. 8).

Fig. 6. Microplastics in varied
colours retrieved from the
gastrointestinal tract (GIT) of
Poecilia reticulata.

Fig. 7. ATR-FTIR spectra of the
microplastic fibres: a. Polyamide (PA),
b. Polyethylene (PE).



Fig. 8. A-D. SEM micrographs of fibres from gut contents of Poecilia reticulata.

Discussion

The primary purpose behind introducing P. reticulata
into India's natural water bodies is to control mosquito
larvae. Government-backed initiatives aimed at
combating malaria and other mosquito-borne
diseases often encourage the use of larvivorous fishes
like guppies, which can be easily bred locally (Chandra
et al., 2008; Ghosh et al., 2005; Suresh et al., 2021;
World Health Organization [WHO], 2003). The
presence of P. reticulata in the hill streams of
Bonacaud, located in the southern Western Ghats, as
reported in this study, may be attributed to their
release from home aquariums, given the proximity of
the collection site to settlements of tea estate workers
in the region. Surveys conducted with local residents
revealed that guppies are commonly kept as pets in
their homes. Originally native to the inland waters of
the Caribbean and northern South America, guppies
are now widespread worldwide in temperate and
tropical regions, introduced initially for mosquito
control and later for the aquarium trade (Welcomme,
1988). Based on colour patterns, the established guppy
populations in Bonacaud may be considered wild-type,
as females exhibit a grey body colour. At the same
time, males display splashes and stripes of orange and
black spots surrounded by iridescent blue, with no
long, colourful caudal fin(Gordon et al., 2011).

Understanding the basic feeding ecology is essential
for properly utilising species for cultural, ornamental,
and larvivorous purposes (Ndome & Victor, 2002).
While most members of the family Poeciliidae are
omnivores, feeding on invertebrates, detritus, algae,
and vascular plants, some are piscivorous, and
occasional cannibalism, such as consuming their
young, may also occur (Meffe & Snelson, 1989;
Shoemaker, 1944). The populations of P.reticulata
from the wild stream are categorised as opportunistic
benthopelagic feeders (Global Invasive Species
Database [GISD], 2021). The gut contents primarily
consisted of insect remains and midge fly larvae
(Chironomidae), followed by a significant presence of
various types of algae. Similar results were reported
for wild quppies from Trinidad, which foraged
benthically on algae and aquatic insect larvae and less
frequently on material drifting in the water column or
at the surface (Dussault & Kramer, 1981).

In this study, midge fly larvae were identified as the
dominant food item in the stomachs of P. reticulata,
consistent with observations by Zandona et al. (2011)
and Ganassin et al. (2019), indicating a preference for
chironomids despite the abundance of other insect
orders in the environment. Coleopterans and
hemipterans were also found in the gut contents,
although midge fly larvae remained the preferred food
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item (Chironomidae). Due to the benthopelagic nature
of the fish, small amounts of detritus, along with
miscellaneous items such as sand and mud, were also
found in the gut contents. Fishes occupying lower
trophic levels in the food web can assimilate into the
community, as detritus is abundant in aquatic
environments (Gido & Franssen, 2007; Winemiller &
Kelso-Winemiller, 2003). Additionally, detritivorous
habits are considered a food strategy for exotic fishes
(Gido & Franssen, 2007; Liew et al., 2016; Pazianoto et
al., 2016). The perennial forest streams of the Western
Ghats are rich in detritus derived from leaf litter,
forming a principal food item for the fish fauna
(Johnson & Arunachalam, 2012; Subramanian &
Sivaramakrishnan, 2005). Reports of P. reticulata diet
from natural water bodies in Australia include
zooplankton, small insect larvae, and detritus
(Arthington, 1989; Rodriguez, 1997). Other food items
such as algae, small crustaceans, tubifex worms, fish
eggs, and larvae, and various other items present in
their habitat were also documented (Arthington, 1989).

No empty guts were recorded during this study, and
most guts were in moderate condition, suggesting
ample food resources in the forest streams of the
Western Ghats where the fish were collected. Earlier
research onthe feeding ecology of fishesin the Kallada
River found a diverse range of items in their
gastrointestinal tracts, including chironomid larvae,
filamentous algae, terrestrial insects, benthic
microinvertebrates, insect larvae, adult insects,
macrophytes, and water mites (Arun, 1992). Analysis of
gut contents across different size groups revealed
that all size-ranged fishes consumed more than 40 %
midge fly larvae and smaller percentages of algae,
miscellaneous items, and detritus. Larger size group
fishes predominantly fed on the algal matter and midge
fly larvae in roughly equal quantities, with
miscellaneous items like sand and mud contributing
only a small percentage. This guppy demonstrates
dietary plasticity upon colonising and establishing in a
new habitat (Ganassin et al., 2019).

The gastro-somaticindex(GaSl)values reflected larger
values for larger fish, indicating a moderate to good
stomach condition. Additionally, the length of the gut
increased slightly with the size of the fish. Despite the
known predator pressure of P. reticulata invading
Western Ghats streams, our study reveals a generalist
feeding behaviour, with guppies consuming a range of
food items. This behaviour may be attributed to
guppies inhabiting streams under high predation
pressure (Walsh & Reznick, 2008, 2009), showcasing
the dietary plasticity of this invasive alien species in
the natural forest streams of the Western Ghats.

The diet spectrum of wild guppies comprises primarily
algal remains, diatoms, plant materials, insect larvae,
and sand particles. They are opportunistic feeders,
occasionally exhibiting cannibalistic behaviour, and
their diet may vary based on habitat conditions and
food availability (Dussault & Kramer, 1981). Competitive
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interactions among female guppies occur concerning
defendable food resources in natural populations
(Magurran & Seghers, 1991).

This study also documents the incidence of
microplastics (MPs) in the gut contents of small
invasive guppy P. reticulataresidingin a natural stream
for the first time. The mean abundance of MPs in P.
reticulata was 1.03 + 0.42 (SE).fish™ in the current
study, with PA and PE as polymers and red as the
dominant colour; the reason could be that these MPs
are consumed intentionally by being confused with
food, especially with the chironomid larvae, which are
red. The abundance of MPs in our study was higher
than that recorded from smaller fishes of India(Pandey
et al., 2023), with fibres as the common type and PE as
the polymer.

The red-bellied Pacu or pirapitinga Piaractus
brachypomus, an invasive alien fish from Vembanad
Lake in Kerala India, carried MPs polymers of
polyethylene (PE), nylon 6, polypropylene (PP),
polyethylene terephthalate (PET) and polybutylene
terephthalate (PBT), with fibres, foam and fragments
as the most common type (Devi et al., 2020). MPs
recovered from P. reticulata were all fibres made of PA
(n =29) and PE (n = 13), reaching the natural streams
from the nearby human settlements, especially
estates, in the Western Ghats. Polyvinyl chloride (PVC),
polyethylene (PE), polypropylene (PP) and polyester
were the polymers obtained from the spotted sea
catfish Arius maculatus, green chromide Etroplus
suratensis and orange chromide E.maculatus from
Vembanad Lake, with fibre as the most abundant type
with the highest load of (15 + 13 particles.fish™)(Nikki et
al., 2021).

A total of 15 MPs were isolated from 23 freshwater
fishes comprising five species from rivers of Tamil
Nadu, and fibres constituted the highest percentage
(85.7 %) (Anandhan et al., 2022). Borah et al. (2024)
recovered MPs from the fish of Loktak Lake, in Manipur
northeast India; polymers such as polyamide (PA),
polystyrene  (PS),  polycarbonate  (PC)  and
carboxymethyl cellulose (CMC), along with heavy
metals, were reported, with fragments being the most
common type. In the present study, the MPs were
photographed through SEM, which produced high-
resolution images revealing the cracks, grooves and
pits on their surface due to weathering and abrasion
due to mechanical and oxidative weathering,
demonstrating polymer ageing (Zbyszewski et al.,
2014).

The invasion success of P. reticulata could be
attributed to its naturally high reproductive potential
and tolerance to changes inwater quality. Researchers
have questioned the utility of P. reticulata for mosquito
larval control (see EI-Sabaawi et al., 2016), suggesting
the use of other indigenous larvivorous fish for larval
control. Further, the suitability of guppies for
mosquito control can only be established by studying



their impacts on the endemic fauna and the mosquito
larvae through gut content analysis (Paingankar &
Dahanukar, 2013). Considering the ecosystem
damages caused by non-native P. reticulata elsewhere
and the challenges in managing invaded populations,
preventive measures are necessary to prevent their
entry into biodiverse natural water bodies through
awareness and action plans. Furthermore, out of the
50 fish examined for MP contamination, 36 were found
to ingest 42 MP fibres, indicating plastic
contamination even within the forest streams of the
Western Ghats. This underscores the need for an in-
depth study on microplastic contamination in the fish
fauna of the Western Ghats and the potential chemical
contamination of fish through the ingestion of plastic
debris.

Future research on the invasion biology of guppies in
the Western Ghats biodiversity should focus on several
key areas to enhance our understanding and
management of this invasive species, including
ecological impact assessment, habitat suitability and
spread dynamics, genetic and phenotypic adaptations,
climate change and invasive potential, and innovative
methods for monitoring and management. By
addressing these research needs, we can improve our
understanding of guppy invasions in the Western
Ghats and develop effective strategies to mitigate
their ecological and socio-economic impacts while
promoting the conservation of native biodiversity.

Conclusion

The invasive quppy (Poecilia reticulata) has
successfully established self-sustaining populations
in the ecologically sensitive streams of the southern
Western Ghats, exhibiting an opportunistic feeding
strategy dominated by chironomid larvae and algae. Its
broad diet and dietary plasticity are likely to contribute
to its invasion success in these natural freshwater
ecosystems. The detection of degraded microplastic
fibres in the digestive tracts of wild guppies from a
forest stream further demonstrates that even
relatively pristine habitats are not free from
anthropogenic plastic contamination. Although the
ecological consequences require further
investigation, the combined evidence of successful
establishment, flexible feeding behaviour, and
microplastic ingestion highlights the need for long-
term studies on the impacts of P. reticulata on native
freshwater biodiversity and food webs, together with
effective measures to prevent further spread of this
invasive species.
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