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Abstract  Article Info 

Mosquito-borne diseases such as malaria, dengue, chikungunya, and filariasis remain 

significant public health challenges in tropical countries, including India. Biological 

control using larvivorous fishes has been implemented worldwide for over a century as 

an alternative to chemical insecticides. Among these, the mosquito-fish (Gambusia 

affinis) and guppy (Poecilia reticulata) are the most widely introduced species. This 

review examines their effectiveness in mosquito larval control, ecological 

consequences, and implications for biodiversity and public health. Evidence 

demonstrates that while these species significantly reduce mosquito larvae in 

controlled and semi-natural environments, their invasive nature has led to severe 

ecological disruption, including predation on native fish and amphibians, alteration of 

aquatic food webs, and transmission of parasites. The World Health Organization 

discontinued its recommendation for Gambusia in 1982 due to ecological risks. 

Alternative strategies, including the use of indigenous larvivorous fishes and 

invertebrate predators, may offer safer and more sustainable solutions. This review 

highlights the urgent need for stricter policies to prevent further introduction of 

invasive fish species and to promote indigenous alternatives for integrated vector 

management. 

 

 Received: 20 September 2023 

Accepted: 10 December 2023 

Available Online: 20 January 2024 

Keywords 

Mosquito control, Larvivorous fish, 

Gambusia affinis, Poecilia 

reticulata, Invasive species, 

Biodiversity, India 

 
Introduction 

 

Mosquitoes are spreading diseases at an accelerating rate 

due to climate change. Rising temperatures and increased 

humidity have created ideal conditions for mosquito 

breeding and survival. According to the World Health 

Organization (WHO, 2024), more than 500 million 

people are affected by mosquito-borne diseases each year 

globally. In India, mosquito bites lead to illness in 

approximately 40 million people annually (Golechha, 

2015). 

 

In response to this growing public health concern, 

biological methods of mosquito control have gained 

attention. One such method involves the use of 

larvivorous fish species, including Gambusia affinis 

(mosquito fish) and Poecilia reticulata (guppy fish). 

Gambusia affinis, native to the southeastern United 
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States, was first introduced to India by the British in 

1928 as a component of malaria control strategies. 

Similarly, P. reticulata, native to regions in South 

America and the Caribbean, has been widely used for 

mosquito control around the world for over a century, 

including in India through initiatives like the Urban 

Malaria Scheme (WHO, 2009). 

 

These fish are deployed primarily in stagnant water 

bodies—such as drains, ponds, and rice fields—where 

they feed on mosquito larvae. Several Indian states, 

including Karnataka, Assam, Arunachal Pradesh, 

Gujarat, Maharashtra, Rajasthan, Tamil Nadu, Uttar 

Pradesh, Andhra Pradesh, Odisha, and Punjab, have 

adopted this method as part of vector control programs. 

However, while the use of Gambusia and Poecilia was 

initially well-intentioned, their introduction has raised 

serious ecological concerns. According to Pritchard 

Cairns et al. (2024), these species have caused 

significant disruptions to aquatic ecosystems. Gambusia 

is now listed by the International Union for Conservation 

of Nature (IUCN) as one of the world’s 100 worst 

invasive alien species (Lowe et al., 2000). 

 

Larvivorous Fish in Malaria Control 

 

The use of larvivorous fish has been an integral part of 

mosquito and malaria control programs in many 

countries since the early 20th century (Gratz and Pal, 

1988). Research has confirmed the efficacy of Gambusia 

in significantly reducing mosquito larvae populations in 

rice fields and stagnant water (Menon and Rajagopalan, 

1978; Chandra et al., 2008; Haq and Yadav, 2003). 

Prasad et al. (1993) reported over 87% reduction in 

mosquito larvae following the introduction of Gambusia 

in paddy fields. 

 

Globally, the introduction of Gambusia began in 1905 in 

Camden, England (Singh and Gupta, 2016), and spread 

across Europe by 1921. In India, there are varying 

accounts of its introduction—some report its arrival in 

1914 from Italy and again in 1930 from Siam, while 

others cite a 1928 introduction by B. A. Rao under the 

Urban Malaria Scheme (Ghosh et al., 2012; Singh and 

Gupta, 2016). 

 

In Karnataka, Ghosh et al. (2012) observed a notable 

reduction in malaria cases where Gambusia and Poecilia 

were introduced. However, studies have also shown that 

running water and agricultural runoff reduce the efficacy 

of Gambusia as a mosquito predator (Reddy and 

Pandian, 1974). Insecticides like profenofos and 

chlorpyrifos further compromise their survival (Rao et 

al., 2005; 2006), while dense aquatic vegetation limits 

their access to larvae. 

 

Ecological Impacts of Invasive Species 

 

Both Gambusia affinis and Poecilia reticulata are 

considered invasive species in India. Their introduction 

has resulted in significant ecological imbalances, 

primarily due to their aggressive feeding and 

reproductive behavior (Deacon et al., 2011). These 

species disrupt native food webs and outcompete 

indigenous aquatic fauna. 

 

In Australia, mosquito fish contributed to the extinction 

of native species such as the red-finned blue-eye 

(Kerezsy et al., 2013). Similar ecological impacts have 

been reported in New Zealand. In India, native 

amphibians like Microhyla tadpoles have declined in 

habitats where Gambusia was introduced (Raja and 

Ravikanth, 2020). Several experimental studies have 

documented reductions in rotifers, crustaceans, odonate 

larvae, and native fish in the presence of Gambusia 

(White and Pyke, 2011; Rowe et al., 2008). 

 

In some cases, Gambusia have injured native fish 

through fin-nipping, increasing their susceptibility to 

infections and eventual death (Raghavan et al., 2008). 

They also feed on zooplankton, causing phytoplankton 

blooms by disrupting ecological balance (Pyke, 2008). 

Their presence in Nainital Lake was found to 

significantly alter planktonic communities, leading 

researchers to recommend their removal (Singh, 2013). 

 

Human Health Concerns 

 

If consumed, mosquito fish contaminated by 

environmental pollutants can pose a risk to human 

health. Gambusia can bioaccumulate toxins such as 

heavy metals, pesticides, and microplastics in their 

tissues, which may then enter the human food chain 

(Jakšić et al., 2008; Annabi et al., 2011). These 

pollutants are known to cause serious health issues, 

highlighting the potential unintended consequences of 

using such species for biological control. 

 

Vector-Borne Diseases and Biological Control 

 

Vector-borne diseases like malaria, dengue, 

chikungunya, Japanese encephalitis, kala-azar, and 

filariasis continue to pose major public health threats in 

India. Climate change is expected to increase the 
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incidence of these diseases. Biological methods, 

especially those involving mosquito larvae predators, are 

being promoted to reduce mosquito populations and 

interrupt disease transmission cycles. 

 

Effectiveness of Guppy Fish 

 

Poecilia reticulata, also known as guppy fish, is widely 

recognized for its adaptability and resilience. Originating 

from Central and South America, guppies are now 

common in Indian water bodies. They thrive in various 

environments, reproduce rapidly, and are easy to 

transport and release. Female guppies can store sperm 

and produce offspring without repeated mating, making 

them effective colonizers. 

 

Although guppies consume up to 100 mosquito larvae 

per day, their overall mosquito control efficacy is lower 

than that of Gambusia. Guppies prefer the water surface 

and may require vegetation for juvenile survival due to 

their cannibalistic tendencies. Laboratory studies show 

promise (Seng et al., 2008), but field results vary. Their 

effectiveness can be influenced by alternative prey 

availability and environmental conditions (Saha et al., 

2020). 

 

The study conducted by Rajnikant et al. (2019) through a 

series of experiments, showed that the G. affinis was the 

best predator of the larvae of Anopheles stephensi 

breeding in overhead tanks. Control of mosquito 

breeding in rice fields through fish seemed to be 

promising. According to Tabibzadeh et. al., (1970), 

when rice fields had been stocked with 250 to 750 G. 

affinis per hectare, there was a 95% and a 40% reduction 

in the immature density of An. freeborni and An. 

pulcherrimus respectively. In similar experimental 

conditions, Das & Prasad (1991) evaluated the mosquito 

control potential of G. affinis in the rice fields in 

Shahjahanpur district of Uttar Pradesh, India with the 

stocking rate of 5 fish/sq.m. In a study performed by 

Prasad et. al., (2003) reported that the G. affinis survived 

well in submerged rice fields and provided 87.8% 

mosquito larval control in Shahajahanpur district, Uttar 

Pradesh. 

 

Using biological control agents is preferable to chemical 

insecticides for mosquito reduction in wetlands, 

temporary pools and rice fields, as it minimizes harm to 

aquatic life and biodiversity. Several aquatic insects 

including dytiscid beetles (like Colymbetes and Rhantus 

species) (Lundkvist et. al., 2003; Von Kögel, 1987; 

Aditya et. al., 2006; Aditya and Saha, 2006), odonate 

naiads (Chatterjee et. al., 2007; Mandal et. al., 2008), 

and hemipteran bugs (Aditya et. al., 2004, Saha et. al., 

2007a, Saha et. al., 2007b), show promise as biological 

mosquito control agents (Kumar and Hwang, 2006; 

Mogi, 2007; Voyadjoglou et. al., 2007). While 

larvivorous fish like Gambusia affinis (mosquito fish) 

and Poecilia reticulata (guppy) are also effective, their 

invasive nature can negatively impact native fish 

populations and even affect the abundance of other 

mosquito predators and food sources (Rehage et. al., 

2005; Manna et. al., 2008). This potential for ecological 

disruption necessitates careful consideration when 

introducing these fish (Hurlbert et. al., 1972; Hurlbert 

and Mulla, 1981; Bence, 1988; Blaustein and Karban, 

1990; Blaustein, 1992). 

 

However, many studies have challenged the 

effectiveness of using guppies to control mosquitoes (El-

Sabaawi et. al., 2016). While laboratory studies show 

their effectiveness in controlling mosquito larvae, these 

are done under controlled conditions and may not reflect 

the reality about the efficiency of guppies in controlling 

mosquito larvae in actual conditions. Laboratory studies 

are undertaken under certain preconditions that include 

starving the animals before any feeding experiment 

which can lead to an artificial increase in their mosquito 

control efficiency. 

 

In a multi prey system, guppies do not show preference 

for mosquito larvae, sometimes preferring other prey 

items over the larvae. Hence their introduction would 

become conditional on where they are released. Indian 

researchers have also shown that the rate of consuming 

the larvae can alter based on its body size besides 

alternative prey items (Saha et. al., 2020). 

 

Despite their benefits, guppies pose ecological risks. 

They are aggressive, invasive, and feed on various native 

species, leading to biodiversity loss (Sasanami et. al., 

2021). Some unpublished observations from Maharashtra 

suggest a decline in microcrustacean diversity in water 

bodies where guppies are present. Their ability to survive 

in polluted waters and reproduce rapidly makes them a 

high-risk species for freshwater ecosystems (Deacon and 

Magurran, 2016). 

 

Comparative Analysis of Larvivorous Fish 

 

The advantages and disadvantages of exotic (Gambusia, 

Poecilia) and indigenous larvivorous fish are 

summarized in Table 1.  
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Table.1 Comparison of Larvivorous Fish Species Used in Mosquito Control 

 

Feature Gambusia affinis 

(Mosquito fish) 

Poecilia reticulata 

(Guppy fish) 

Indigenous species (e.g., Aplocheilus 

spp., Puntius spp., Colisa spp., Anabas 

testudineus, Clarias batrachus) 

Origin Southeastern USA South America & 

Caribbean 

Native to India 

Larval 

consumption 

100–300 larvae/day 

(field-dependent) 

~100 larvae/day 

(lab); lower in field 

Variable; effective in local habitats 

Habitat 

preference 

Stagnant/slow-

moving waters 

Surface waters; 

tolerate varied 

environments 

Wetlands, rice fields, irrigation canals, 

ponds 

Reproduction Live-bearer; prolific 

breeder 

Live-bearer; females 

store sperm, rapid 

colonization 

Seasonal, moderate reproduction 

Advantages Highly effective 

larval predator; hardy 

Adaptable; easy to 

breed and transport 

Ecologically compatible; maintain food 

web balance 

Limitations Poor efficacy in 

running water; 

sensitive to 

insecticides; 

cannibalistic 

Variable field 

success; 

cannibalistic; prefers 

surface 

Some species seasonal; need habitat-

specific selection 

Ecological 

impact 

Highly invasive; 

outcompetes natives; 

fin-nipping; alters 

plankton 

communities 

Invasive; reduces 

microcrustaceans; 

biodiversity loss 

Low risk; sustain ecosystem integrity 

Conservation 

concern 

Listed as one of 

world’s 100 worst 

invasive species 

(IUCN) 

Considered invasive 

in India 

Support biodiversity; safer for 

ecosystems 

 
Alternative Approaches 

 
Given the ecological risks associated with Gambusia and 

Poecilia, scientists recommend using indigenous 

larvivorous fish such as Aplocheilus spp., Puntius spp., 

and Colisa spp., which naturally inhabit Indian wetlands, 

rice fields, and irrigation canals (Chandra et al., 2008). 

Other natural mosquito predators—such as aquatic bugs, 

beetles, odonate nymphs, and crustaceans like Triops—
also show promise (Mogi, 2007). These native species 

pose less ecological threat and maintain the balance of 

freshwater ecosystems. 

 

Indigenous fish species have been employed for 

mosquito control in various parts of the world (Morton 

et. al., 1988; Neng et. al., 1987; Wu et. al., 1991; Yu, 

1986; Yu and Kim, 1993; Kim et. al., 1994; Martinez-

Ibarra et. al., 2002; Hurst et. al., 2006; Marti et. al., 

2006). These fish often offer the dual benefit of reducing 

mosquito populations while simultaneously contributing 

to aquaculture (Menon, 1991; Sharma and Ghosh, 1994; 

Walton, 2007; Chandra et. al., 2008). Genera like 

Puntius, Ambylopharyngodon, and Colisa commonly 

found in irrigation canals and rice fields (Bambaradeniya 

et. al., 2004; Chandra et. al., 2008), naturally feed on 

mosquito larvae, making them ideal candidates for 

mosquito control and rice paddy fish culture. 

Furthermore, these indigenous fish often exhibit superior 

predatory capabilities compared to insect predators in 

larger larval habitats (Aditya et. al., 2004; Aditya and 

Saha, 2006; Chandra et. al., 2008).  

 

Experimental studies have also explored the mosquito 

control potential of indigenous air-breathing fish such as 

Anabas testudineus (climbing perch), Clarias batrachus 

(walking catfish), and Heteropneustes fossilis (stinging 

catfish). These species are hardy, tolerate low oxygen 

levels, and are suitable for use in rice paddies and 



Int.J.Curr.Res.Aca.Rev.2024; 12(1): 88-96 

  
 

92 

temporary pools (Talwar and Jhingran, 1991; Daniels, 

2000). Their use could offer a sustainable and 

ecologically safer approach to mosquito control. 

 

Conclusion and Recommendations 

 
Despite being officially listed as invasive by the National 

Biodiversity Authority (Sadilyan, 2018), Gambusia 

continues to be introduced into Indian water bodies 

without sufficient ecological risk assessment. Its 

widespread presence and unregulated use have raised 

concerns about long-term ecological damage. Immediate 

action is needed to stop further introductions, monitor 

affected ecosystems, and develop national policies for 

ecological restoration.  

 

Promoting the use of native larvivorous species could 

offer a balanced solution—combining mosquito control 

with biodiversity conservation. Comprehensive studies 

and coordinated policy implementation are essential to 

ensure sustainable, effective, and ecologically 

responsible mosquito management strategies in India. 
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