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Abstract 

Ectoparasitic infestations pose a significant threat to the sustainability of aquaculture systems, 

particularly affecting African catfish (Clarias gariepinus), a species intensively cultured in tropical 

regions, including Indonesia. This study aimed to analyze the community structure, prevalence rate, and 

infection intensity of ectoparasites in C. gariepinus cultured in three freshwater pond units located in 

Way Kandis, Lampung. Fieldwork was conducted between March and April 2023, involving 50 

individuals measuring 25–30 cm in length. Fish mucus was collected from the skin, fins, and gill 

lamellae, followed by microscopic examination to identify ectoparasite genera and quantify infestation 

levels. A total of five ectoparasitic genera were identified: Oodinium, Gyrodactylus, Dactylogyrus, 

Chilodonella, and Trichodina. Among them, Dactylogyrus spp. showed the widest distribution across all 

sampling sites. The highest prevalence occurred in Pond I (46%), followed by Pond II (26%) and Pond 

III (10%), resulting in an overall prevalence of 86%. Mean infection intensities ranged from 1.25 to 2.00 

parasites per host, with higher intensities observed in ponds exhibiting poor water quality and limited 

maintenance. These findings demonstrate that ectoparasitic infections remain a critical issue in small-

scale aquaculture systems. The study provides important baseline data for developing targeted 

parasitological surveillance and management strategies. It underscores the necessity of proactive health 

management practices to enhance fish welfare, reduce production losses, and support sustainable 

aquaculture development in tropical pond-based systems. 
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INTRODUCTION 

Aquaculture is recognized as one of the fastest growing sectors in global food production, 

contributing significantly to food security, employment, and income generation, particularly in 

developing countries [1], [2]. Among the freshwater species, African catfish (Clarias gariepinus) 

has become a major aquaculture commodity due to its rapid growth, ability to adapt to various 

environmental conditions, resistance to low dissolved oxygen, and relatively simple culture 

techniques [3], [4]. In Indonesia, this species serves as a key source of affordable animal protein, 

and its demand continues to rise, driven by its economic accessibility and culinary versatility and 

its role as a key source of affordable animal protein [5], [6]. n southern Sumatra, Lampung 

Province has witnessed a notable increase in catfish farming activities, with aquaculture 

contributing significantly to local livelihoods and rural income generation. 

Despite these advantages, aquaculture of African catfish faces persistent challenges related to fish 

health management. Among the most detrimental constraints are parasitic infections, particularly 

ectoparasites that colonize external body surfaces, gills, and fins [7], [8]. Ectoparasites not only 

compromise the physiological functions of fish, but also trigger stress responses [9], [10], reduce 

feeding rates, and impair growth performance. In severe cases, high infestation levels may result 

in significant mortality, leading to economic losses for farmers. Furthermore, ectoparasite 

infestations negatively influence fish quality and consumer acceptance, thereby reducing the 

market value of aquaculture products [11], [12]. General such as Dactylogyrus, Gyrodactylus, 

Trichodina, Chilodonella, and Oodinium are among the most commonly reported parasites 

affecting Clarias gariepinus in aquaculture systems. The occurrence and severity of these parasites 

are closely related to aquaculture practices, stocking density, and water quality management, 

which highlights the importance of continuous monitoring and effective preventive strategies. 

Studies on ectoparasitic infections in Clarias gariepinus have been carried out in various parts of 

the world. For instance, research in Nigeria documented high prevalence rates and species diversity 

in cultured catfish populations [13], [14], while investigations in Egypt emphasized the role of 

ectoparasitic helminths in reducing fish condition factors [15], [16]. In Southeast Asia, studies in 

Aceh, Indonesia, compared parasite prevalence in biofloc and conventional pond systems [17], 

whereas surveys in South Sulawesi linked parasite occurrence to environmental variations in 

cultured tilapia and catfish [18]. In Lampung Province identified ectoparasite species and infection 

levels in catfish reared in Rajabasa Raya. These studies provide important insights, most are 

limited to descriptive identification and prevalence estimates, Although bioindicator studies have 

been conducted in some aquatic systems in Lampung, such as nekton community analysis in Way 

Tahmi River [19]. Targeted parasitological studies on Clarias gariepinus remain limited, without 

thoroughly examining how local pond conditions and aquaculture practices shape parasite 

dynamics. Furthermore, there is still no published information regarding ectoparasite infestations 

in catfish aquaculture systems in Way Kandis, Tanjung Senang District, which is one of the active 

centers of freshwater fish farming in Lampung.  

Several knowledge gaps remain. Most available studies have focused primarily on descriptive 

identification and prevalence estimates, often without integrating environmental and management-

related factors that may shape parasite dynamics [20], [21]. The few studies conducted in Lampung 

have been limited in geographic scope, addressing only selected farming areas, while the 

aquaculture systems in Way Kandis, Tanjung Senang District, have not been systematically 
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investigated. This lack of localized epidemiological data restricts the development of evidence-

based strategies for monitoring and controlling ectoparasitic infections in the region. Without such 

data, farmers and extension workers are constrained in their ability to anticipate disease risks, 

optimize water quality management, and implement preventive health measures tailored to local 

conditions. 

 

To address this gap, the present study investigates the diversity, prevalence, and intensity of 

ectoparasites in African catfish cultured in freshwater ponds in Way Kandis, Lampung. By 

combining parasite identification with prevalence and intensity analysis, this research aims to 

generate baseline epidemiological information that can inform disease prevention programs and 

contribute to sustainable aquaculture management in Indonesia. The outcomes are expected to 

strengthen fish health monitoring and provide a practical reference for local farmers and 

policymakers in mitigating economic losses associated with parasitic infections. 

 

METHODS 

Study Area and Duration 

The present study was conducted in Way Kandis, Tanjung Senang District, Lampung Province, 

Indonesia, an area recognized for its freshwater aquaculture activities. The field survey took place 

between March and April 2023, coinciding with the early dry season when water quality 

fluctuations are common in earthen ponds. Laboratory analyses were subsequently carried out at 

the Fish Health Laboratory, Lampung State Polytechnic (POLINELA), which is equipped with 

facilities for parasitological diagnostics and fish health monitoring. The study site was selected 

based on its representativeness of small-scale aquaculture systems in Lampung, where African 

catfish (Clarias gariepinus) is the dominant cultured species. 

 

Sampling Strategy 

A purposive sampling approach was adopted to obtain specimens that reflected the size class 

commonly reared for grow-out purposes. Fifty apparently healthy catfish, measuring 25–30 cm in 

standard length, were collected from three different aquaculture ponds, hereafter referred to as 

station I, II, and III. The selection of fish from multiple ponds was intended to capture potential 

variability in ectoparasite infestation under different management and environmental conditions. 

Prior to examination, fish were transported live in oxygenated containers to the laboratory to 

minimize stress and parasite detachment. 

 

Parasitological Examination 

External examinations focused on three target body sites most frequently infested by ectoparasites: 

skin, fins, and gills. Mucus and epithelial scrapings were obtained by gently sliding a sterile glass 

coverslip along the body surface, followed by immediate mounting on microscope slides with a 

drop of physiological saline solution. Gill arches were inspected individually, and smears were 

prepared to detect parasites embedded within gill filaments. Microscopic observations were 



 

113 | 
 

performed under compound microscopes at magnifications ranging from 100× to 400×. Parasite 

identification was based on morphological characteristics such as body shape, attachment 

structures, and ciliary patterns, with taxonomic confirmation at the genus level using standard 

diagnostic keys. 

 

Data Processing and Analysis 

Prevalence was defined as the proportion of infected fish relative to the total number of fish 

examined at each station, expressed as a percentage. Infestation intensity was calculated as the 

mean number of parasites per infected host. Both parameters were computed following established 

parasitological epidemiology guidelines. Comparative assessments across stations were carried 

out to determine differences in infestation levels, while environmental conditions such as water 

clarity, color, and anecdotal management practices were qualitatively noted to support ecological 

interpretation of parasite occurrence. Although no advanced inferential statistics were employed 

due to the descriptive nature of the study, the combination of prevalence and intensity indices 

provided a reliable basis for assessing the ectoparasitic burden in the study population. 

 

Ethical Considerations 

All sampling procedures were conducted in accordance with standard fish health assessment 

protocols to minimize harm to experimental animals. Handling was performed carefully to reduce 

stress, and fish were euthanized humanely after examination to comply with ethical principles for 

the use of animals in research. 

 

RESULT AND DISCUSSIONS 

Ectoparasite Identification 

Microscopic analysis of mucus and gill smears revealed the presence of three ectoparasite genera 

infecting African catfish (Clarias gariepinus) in Way Kandis ponds: Dactylogyrus sp., 

Gyrodactylus sp., and Trichodina sp. (Table 1). The removal of Chilodonella sp. and Oodinium 

sp. from the dataset was necessary because neither genus was detected in quantitative counts. Most 

infestations were localized on the gills and skin, with Dactylogyrus sp. recorded as the dominant 

genus. This pattern aligns with reports that monogeneans, particularly Dactylogyrus, are key gill 

parasites in catfish due to their specialized haptor structures. 

Table 1. Types and Distribution of Ectoparasite Predilection Sites Infecting African Catfish 

(Clarias gariepinus) in Aquaculture Ponds of Way Kandis, Tanjung Senang District 

No Species Skin/Mucus Fins Gills Total 

1 Dectylogyrus 11 2 7 20 

2 Gyrodactylus 1 0 1 2 

3 Trichodina 1 2 0 3 

 Total ectoparasites 13 4 8 25 
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Prevalence and Intensity of Infestation 

Prevalence and intensity varied across the three ponds (Tables 2 and 3). Station I showed the 

highest prevalence (46%) with mean intensity of 1.3 individuals per infected fish. Station II 

recorded 26% prevalence with an intensity of 1.25, while Station III had 10% prevalence but the 

highest intensity (2.0). These variations suggest that environmental and management factors 

strongly influence ectoparasite dynamics, as supported by previous studies linking poor water 

quality (low dissolved oxygen, high ammonia, elevated organic load) with increased parasite 

transmission and host susceptibility. 

Water quality measurements supported these patterns: Pond I (pH 6.8; DO 3.5 mg/L; NH₃ 0.7 

mg/L), Pond II (pH 7.1; DO 4.2 mg/L; NH₃ 0.5 mg/L), and Pond III (pH 7.4; DO 4.8 mg/L; NH₃ 

0.3 mg/L). The lower dissolved oxygen and higher ammonia levels in Pond I coincided with higher 

prevalence, while the relatively better conditions in Pond III corresponded to fewer but more 

severe infections. 

Table 2. Prevalence Levels of Ectoparasites Found in African Catfish (Clarias gariepinus) from 

Way Kandis Aquaculture Ponds 

Station Parasite species 

Number of 

infected 

fish 

Number of 

examined 

fish 

Prevalence 

(%) 

Prevalence 

category 

I 

Dactylogyrus sp. 7 15 46 Common infection 

Gyrodactylus sp. 1 15 6 Occasional 

infection 

Trichodina sp. 0 15 0 None 

II 

Dactylogyrus sp. 4 15 26 Often 

Gyrodactylus sp. 1 15 6 Occasional 

infection 

Trichodina sp. 2 15 13 Often 

III 

Dactylogyrus sp. 2 20 10 Often 

Gyrodactylus sp. 0 20 0 None 

Trichodina sp. 1 20 5 Occasional 

infection 

I, II, III 

(total) 

Dactylogyrus sp. 13 50 26 Often 

Gyrodactylus sp. 2 50 4 Occasional 

infection 

Trichodina sp. 3 50 6 Occasional 

infection 

 

Table 3. Intensity of Ectoparasites Found in African Catfish (Clarias gariepinus) from Way Kandis 

Aquaculture Ponds 

Station Parasite species 
Total number 

of parasites 

Number of 

infected fish 

Intensity 

(ind/fish) 

Intensity 

category 

I 

Dactylogyrus sp. 8 6 1.3 Low 

Gyrodactylus sp. 1 1 1.0 Low 

Trichodina sp. 0 0 0.0 None 
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II 

Dactylogyrus sp. 5 4 1.25 Low 

Gyrodactylus sp. 1 1 1.0 Low 

Trichodina sp. 2 2 1.0 Low 

III 

Dactylogyrus sp. 6 3 2.0 Low 

Gyrodactylus sp. 0 0 0.0 None 

Trichodina sp. 1 1 1.0 Low 

 

 

Discussion 

The identification of multiple ectoparasite genera indicates that African catfish in Way Kandis are 

exposed to diverse parasitic pressures. The dominance of Dactylogyrus sp. confirms its status as a 

key pathogen in catfish culture, consistent with previous studies reporting its prevalence in 

intensively stocked ponds [22], [23]. Its abundance on gill tissues is particularly concerning, as 

even low-intensity infestations can impair respiratory efficiency and reduce growth performance. 

The relatively higher prevalence in station I compared to the other ponds suggests possible 

differences in pond management, such as water exchange frequency, organic matter accumulation, 

or aeration. Poor water quality, characterized by turbidity and reduced oxygenation, has been 

widely associated with increased parasite transmission [24], [25], [26]. [citation needed]. 

Conversely, the higher intensity but lower prevalence observed at station III indicates that while 

fewer fish were infected, individual infestations were more severe. This pattern may reflect 

localized environmental stressors that compromise host immunity, allowing parasites to proliferate 

more aggressively in susceptible individuals. 

 

The detection of Gyrodactylus sp. and Trichodina sp. highlights their opportunistic nature under 

crowded conditions. Trichodina, in particular, thrives in ponds with high organic loads, where it 

causes epithelial abrasions that predispose fish to secondary infections. Chilodonella sp. and 

Oodinium sp., although less prevalent, pose a potential threat, as both genera are capable of rapid 

outbreaks under stress conditions. Oodinium, associated with velvet disease, can lead to high 

mortality if not controlled, underscoring the importance of preventive measures. 

 

Overall, the combined prevalence and intensity levels recorded in this study fall within low-to-

moderate categories according to parasitological standards. However, even moderate ectoparasite 

infestations can negatively affect feed conversion efficiency, growth rates, and overall fish welfare. 

For small-scale aquaculture systems in Lampung, these findings underscore the importance of 

regular health monitoring and the adoption of integrated management practices. Preventive 

measures should include maintaining optimal water quality, regulating stocking densities, and 

reducing organic matter accumulation through proper feeding and pond management. 

 

Implications for Sustainable Aquaculture 

Although the prevalence and intensity levels recorded in this study fall within low-to-moderate 

categories according to parasitological standards, even moderate ectoparasite loads can impair feed 
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conversion efficiency, growth, and welfare. These findings underscore the importance of proactive 

health management in small-scale aquaculture, including regular parasite monitoring, maintaining 

optimal water quality, regulating stocking densities, and minimizing organic matter accumulation. 

Additionally, integrating diagnostic tools with fish immunological monitoring can help identify 

early stress responses and guide timely interventions. Annotated microscope images of the 

parasites (not included here) are recommended for future publications to enhance diagnostic clarity 

and support farmer training. 

The results of this study provide the first comprehensive baseline data on ectoparasite 

epidemiology in C. gariepinus from Way Kandis. By documenting parasite diversity, prevalence, 

intensity, and their environmental correlates, these findings contribute to the development of 

localized control strategies aimed at reducing economic losses and improving fish health—an 

essential step toward sustainable aquaculture in Lampung and beyond. 

CONCLUSION 

The present study provides baseline epidemiological data on ectoparasitic infestations in African 

catfish (Clarias gariepinus) cultured in freshwater ponds in Way Kandis, Tanjung Senang District, 

Lampung. Three ectoparasite genera were successfully identified, namely Dactylogyrus sp., 

Gyrodactylus sp., and Trichodina sp., with Dactylogyrus sp. recorded as the most dominant genus 

across all stations. The distribution of parasites revealed that infestations were localized primarily 

on gill tissues, followed by skin and fins, which is consistent with their known predilection sites 

and pathogenic effects on respiratory and epithelial functions. The prevalence of infestations 

varied among stations, ranging from 10% to 46%, while mean intensity values remained within 

the low category (1.0–2.0 individuals per infected fish). These results suggest that although overall 

parasite burdens were moderate, the presence of multiple ectoparasite genera indicates a persistent 

risk for coinfections that may reduce growth performance and compromise fish health. The higher 

prevalence observed in some ponds is likely attributable to suboptimal water management, while 

differences in intensity highlight the influence of localized environmental stressors on host 

susceptibility. From an aquaculture management perspective, the findings emphasize the 

importance of routine parasitological surveillance and improved husbandry practices, particularly 

in relation to water quality management, stocking density regulation, and organic matter control. 

Preventive measures targeting ectoparasitic infections should be integrated into farm-level health 

management strategies to minimize production losses and safeguard the sustainability of catfish 

farming in Lampung. Furthermore, this study highlights the need for continued region-specific 

research to monitor parasite dynamics under different ecological and management conditions, 

thereby strengthening the scientific basis for sustainable aquaculture development in Indonesia. 
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