


An invasive catfish Pterygoplichthys pardalis: A review on its distribution in India and impact on native ecosystem. 
ABSTRACT
[bookmark: _GoBack]Suckermouth catfishes have been exhibiting to be a threat in non-native ecosystems because they disrupt their new environment by bottom-up effect that change nutrition availability and native wild life interaction. Within the aquarium pet trade, the sailfin catfish (genus Pterygoplichthys) is widely available all over the world. Pterygoplichthys species were deliberately introduced by aquarium pet owners into areas outside of their native range and as a result, they have grown stable populations in a different freshwater environment. Pterygoplichthys pardalis has been recorded from multiple areas of India. it shows negative effect on socio-economic and environmental functions. Our paper provides the comprehensive list of records and distribution of this genus worldwide. Our paper mentions the impact of Pterygoplichthys species on ecosystem. Also, suggestions have been given that there is a need for a study on genetic level research and control of invasion strategy in the future.
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INTRODUCTION
As exotic fish have invaded aquatic system, they have become a major threat to biodiversity. All this is due to human intervention. It is Aquaculture and aquariums that introduce ornamental and economically important fish species into new environment. (Chavez et al., 2006). According to Rhyne et al., (2012) and Tlusty et al., (2013), the aquarium pet trade is a multibillion-dollar industry that is large and rich in biodiversity. More than 1800 marine and 5000 freshwater fish species are traded as aquarium pets globally, with 10% of the fish coming from captive breeding and the rest of these species coming from wild capture. (Raghavan et al., 2013; Rhyne et al., 2012; Olivier, 2001).  
The release of fish from home aquariums or commercial rearing ponds into the natural habitats, may lead to the invasion of exotic fishes. (Copp et al., 2005; Bijukumar et al., 2015; Hirsch et al., 2021). Which causes negative impression on native fish species and ecosystem health (Capps and Flecker 2013; Bijukumar et al., 2015; Capps et al., 2015; Hussan et al., 2016; Parvez et al., 2023). India has over 300 alien fish species introduced intentionally or unintentionally. About 291 of these 300 species are ornamental (Singh and Lakra, 2011). 
Loricariidae is the largest catfish family having about 957 species of 120 genera (Froese and Pauly, 2018; Nelson, 2006). These fishes are characterized by bony plate like body coverings and sucker mouth (Hussan et al., 2016). Pterygoplichthys species have been widely distributed and established in water resources of United States, Mexico, Philippines, Singapore, Thailand, Bangladesh, India, Indonesia, Taiwan and Japan (Ajithkumar et al., 1998; Liang et al., 2005; Chavez et al., 2006, Page and Robins, 2006; Hossain et al., 2008, Samat et al., 2008, Krishnakumar et al., 2009, Sinha et al., 2010, Chaichana et al., 2011).
Pterygoplichthys pardalis is a native to South America. It is a freshwater tropical fish belonging to the order Siluriformes and family Loricariidae. These fish are noted for the covering of bony overlapping plates and a sucker mouth therefore often called sucker mouth armoured catfish. Sailfin Catfish, Crocodile Catfish, Janitor fish and Devil fish. The members of the genus Pterygoplichthys (Siluriformes: Loricariidae), typically have nine or more dorsal-fin rays (Nelson, 2006; Weber, 1992; Ferraris, 2007; Fuller, et al., 1999). Four Pterygoplichthys species, Pterygoplichthys pardalis (Castelnau, 1855), Pterygoplichthys multiradiatus (Hancock, 1828), Pterygoplichthys disjunctivus (Weber, 1991), and Pterygoplichthys anisitsi (Eigenmann & Kennedy, 1903), are phylogenetically close and have very similar external morphology and biology (Weber, 1991, 1992; Armbruster, 2004).
Pterygoplichthys spp. were a successful global invader due to their high propagule pressure, high fecundity (Gibbs et al., 2008; Hoover et al., 2004), rapid growth rate (Gibbs et al., 2013; Liang et al., 2005), longer life span (Gibbs et al., 2013), enormous environmental tolerance and spines covering body. (Harter et al., 2014; Liang et al., 2005; Gibbs and Grof, 2014; Brion et al., 2013; Capps et al., 2011). P. pardalis found in polluted water and have ability to tolerate low water quality. As a fish food, they have no value, but as aquarium fish, they are in high demand (Hussan et al., 2016). It is very difficult to eradicate once they have established. 
The genus is also characterised by a complex taxonomic history which comprises a large number of specific and generic synonymies (Armbruster, 2004). Such taxonomic uncertainty might impede the method of searching through literature for past records of invasion and result in poorly though out management decisions. The fragmented traits of invasion records for Pterygoplichthys species further complicates control efforts to control it. There is no database exists that records the genus distribution in details. The Global Biodiversity Information Facility (GBIF) and the Global Invasive Species Database (GISD) provide online distribution database that are incomplete since they provide fragmented information and do not contain non established invasion records, which can be useful for predict and preventing future invasions (Kulhanek et al., 2011; GISD 2017). The absence of a broad and quantitative framework for possible dangers provided by these fishes to colonized habitats further complicates prospective possible control efforts. Giving priority to control eradication activities can benefit from the application of adaptable, quantitative and generic framework for impact assessment (Nentwig et al., 2010; van der Veer and Nentwig 2016).
Our study aims to address these gaps in knowledge and provide tool that will help future management work. Our study has 2 objectives: 
1) Review all relevant literature on the genus spread and compile a data of its distribution. 
2) To provide details about the impact on biodiversity.  In result, we propose recommendations for future research on this highly invasive genus. 
RECENT DATA AND UPDATE ON DISTRIBUTION IN INDIA
Genus Pterygoplichthys has 17 valid species reported (Fricke et al., 2020) that have been invaded 4 continents and 21 countries (Orfinger and Goodding, 2018) (Table 1). P. pardalis and P. multiradiatus are popular aquarium fish species in South India (Knight, 2010); however, as they grow bigger, traders and hobbyists face challenges in keeping them in tanks. As a result, they often release into natural drainage. In India some of the species of Pterygoplichthys have been reported. It includes P. anisitsi from Bihar (Sinha et al., 2010), P. multiradiatus from Kerala and Tamil Nadu (Ajithkumar et al., 1998; Daniels, 2006; Krishnakumar et al., 2009; Knight, 2010). P. disjunctivus and P. paradalis from Andhra Pradesh, West Bengal, Bihar, Uttar Pradesh Tamil Nadu and Maharashtra (Singh, 2014; Kumbhar et al., 2018; Seshagiri et al., 2021; Daniel et al., 2022). Hassan et al., 2019 have reported P. paradalis from East Kolkata wetlands. It has invasive nature (Smrithy Raj et al., 2020; Rajasekaran et al., 2025; Seshagiri et al., 2021).  Study of DNA barcoding of Pterygoplichthys Spp. was done in East Kolkata, West Bengal (Sahoo et al., 2022) Pterygoplichthys spp. feeds mainly on algae and detritus so have very high demand in ornamental aquarium fish trade and exported globally beyond their natural ranges (Fuller et al., 1999; Krishnakumar et al., 2009). In the Maharashtra, the fish P. pardalis has been recorded in the Bhima River and Nirmal Lake Palghar (Kumbhar et al., 2018; Avhad et al., 2025). Pterygoplichthys disjunctivus has been recorded in Gosekhurd Dam, Vainganga River, Maharashtra (Wanjaria et al., 2024) (Table 2)
Table 1. Invasion records of Pterygoplichthys species in the world
	Continent
	Country
	Reference

	Asia
	Bangladesh
	Hossain et al., 2008

	
	China
	Wei et al., 2017

	
	India

	Krishnakumar et al., 2009; Panikkar et al., 2015; Bijukumar et al., 2015; Mogalekar, 2017; Kumbhar et al., 2018

	
	Indonesia
	Kottelat, 1993, Page and Robins, 2006

	
	Israel 
	Golani and Snovsky, 2013

	
	Japan
	Golani and Snovsky, 2013

	
	Malaysia 
	Page and Robins, 2006; Samat, 2008

	
	Philippines
	Nakabo, 2002; Chavez, 2006

	
	Turkey
	Ozdilek, 2007

	
	Taiwan
	Liang, 2005; Wu, 2011

	
	Singapore
	Page and Robins, 2006

	
	Sri Lanka 
	Sumanasinghe and Amarasinghe, 2013

	
	Vietnam
	Levin, 2008; Zworykin and Budaev, 2013

	Europe
	Italy
Poland
	Piazzini, 2010 
Keszka, 2008

	North America
	Mexico

USA
Puerto Rico 
	Wakida-Kusonoki, 2007; Capps, 2011; Rodríguez-Santiago et al., 2016 
Capps, 2008; Gibbs, 2008; Pound, 2011
Bunkley-Williams, 1994

	South America
(Native range)
	Brazil & Peru
	Weber, 2003; Page and Robins, 2006
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Fig. 1 Showing extended distribution of Pterygoplichthys species in the India


Table 2. Pterygoplichthys species reported from different inland water bodies of India
	[bookmark: _Hlk211855015]Species
	Distribution
	Reference

	P. pardalis
	Manimuthar dam on river Tambaraparani in southern Tamil Nadu 
Cauvery river system of peninsular India
Freshwater tanks of Jangaon, Telangana 
Drainages of Thiruvananthapuram city, Kerala 
Vellayani lake, Kerala

Thalainayeru and Nagapattinam district ponds, Tamil Nadu
Kerala
Bhima river, Maharashtra 
Nirmal Lake Palghar, Maharashtra
	Mogalekar, 2017

Murlidharan, 2015
Rao and Sunchu, 2017
Bijukumar, 2015

Reenamole and Ambili, 2016
Shanmugam et al., 2022

Raj et al., 2020
Kumbhar et al., 2018
Avhad et al., 2025

	P. disjunctivus
	Cauvery river system of peninsular, Karnataka, India
 Gomti river, Uttar Pradesh 
Drainages of Thiruvananthapuram city, Kerala
Vellayani lake, Kerala

Parakkai Lake, Kanyakumari, Tamil Nadu
Gosekhurd Dam, Vainganga River, Maharashtra
Ganga River, West Bengal 
	Panikkar et al., 2015

NBFGR, 2009
Bijukumar, 2015

Reenamole and Ambili, 2016
Daniel et al., 2022
Wanjaria et al., 2024

Das et al., 2020

	P. multiradiatus
	Vembanad lake, Kerala 
Akkulam lake, Kerala 
Wetland of Chennai 
	Krishnakumar, 2009
Baiju, 2009
Knight, 2010

	P. anisisti
	Ganga River, Patna and Gomti near Lucknow, North India 
Ganga river Patna, Bihar
	Singh and Lakra, 2011

Rav et al., 2010

	Pterygoplichthys spp.
	Godavari River, Andhra Pradesh
East Kolkata Wetland, West Bengal
Cauvery and Vaigai, Tamil Nadu
Karamana and Neyyar River, drainage canals (Amayi zhanchan Thodu), Vellayani freshwater lake and Veli brackish-water lake, Kerala 
	Seshagiri et al., 2021
Sahoo et al., 2022
Rajasekaran et al., 2025
Biju Kumar et al., 2018



Impact and threats to biodiversity: 
Pterygoplichthys spp. are considered a severe ecologic and freshwater-fisheries threat in Eurasia (Singh and Lakra, 2011; Hossain et al., 2008; Liang et al., 2005; Chavez et al., 2006; Golani and Snovsky, 2013; Levin et al., 2008; Page and Robins, 2006; Keszka, et al., 2008) and North America (CEC, 2009; Hoover et al., 2004; Wakida-Kusunoki, 2007) for various reasons that should apply to aquatic ecosystems in India. P. pardalis have several anti-predatory adaptations (Fuller et al., 1999). Their external bony plates and deep bodies may protect them from native predators even in mainstem habitats (Liang et al., 2005; Ozdilek, 2007; Wakida-Kusunoki et al., 2007), so their abundance is not easily controlled where they invade rivers (CEC, 2009; Nico et al., 2012). They are also known to regenerate appendages like pectoral fins (Sinha et al., 2010), and despite these sedentary fishes. vulnerability to piscivorous birds, defensive erection of their dorsal and pectoral spines poses a mortal (asphyxiation) danger to such predators (CEC, 2009; Hoover et al., 2004; Bunkley-Williams et al., 1994). Where they introduced in natural water, they may change the amount of food availability as well as the physical cover available for aquatic insects that are consumed by other native fishes by grazing on benthic algae detritus (Mendoza et al., 2009). 
P. pardalis has an invasive nature and may become predator or competitor of native species (Hill and Lodge, 1999). It ultimately leads to decline in local biodiversity by eliminating local or native species (Chapin et al., 2000). It competes with native algae eating fishes for algae. It directly consumes bottom hatched eggs of other fishes causing eradication of fish species (Chaichana and Jongphadungkiet, 2012). It’s habit of burrowing for egg laying causes bank erosion and due to this there is chance of increase in water turbidity (Gibbs et al., 2010). It has spiny hard exoskeleton which causes tearing of nets and economic loss to fishermen community (Chavez et al., 2006; Nico, 2010). Pterygoplichthys spp. dose not have any market value, so when they found by local fisherman, they discard the species on the bank of river (Soundararajan et al., 2015) (figure 2).
	[image: ]Figure 2. Burrows made by P. pardalis in Bhima River, Maharashtra, India. 
	[image: ]Figure 3. Discarded P. pardalis on the banks of Bhima River, Maharashtra, India. 



Conclusion:
Our paper provides the comprehensive list of records and distribution of Pterygoplichthys genus worldwide. Our research emphasizes the invasive impact on ecosystems. We conclude by providing the following guidelines for collecting future data. Researchers should (1) collect voucher specimen and sample of tissue for genetic studies and identification. (2) publish clear collection and the identification remarks in methodology to better compare across research and indicate study limitations (3) submit collection material, such as high-resolution photos and voucher acceptance codes to online database like The Global Biodiversity Information Facility (GBIF) and the Global Invasive Species Database (GISD) (4) establish eradication or control strategies to prevent future invasions.
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