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Introduction 

 

Indonesia is the second largest fish producer in the world 

after China, with capture fisheries and aquaculture 

production, estimated at 6.5 and 14.4 million tons, 

respectively in 2014. The fisheries sector plays an important 

role in Indonesia's economy through income generation, 

livelihoods diversification, supply of animal proteins, and 

foreign exchange earnings. In addition, fish supply in 

Indonesia has been growing at a steady rate over the past 50 

years, from 0.8 million tons in 1960 to 10.7 million tons in 

2014 (1). Nilem fish (Osteochilus hasseltii) is a type of 

freshwater fish native to Indonesia and belongs to the 

Cyprinid family which has the potential to be developed as a 

superior aquaculture product in Indonesia (2). This fish is 

often cultivated in traditional ponds to intensive systems 

based on concrete ponds (3). Nilem fish is often used by 

people in West Java as processed food products (2). Nilem 

fish eggs can also be developed as an export commodity (4). 

Nilem fish has fatty acids of saturated fatty acid (11.86%), 

monounsaturated fatty acids (15.36%), and polyunsaturated 

fatty acids (9.38%) and fatty acids content of nilem fish in 

the form of dodecanoic acid, pentadecanoic acid, 9-

hexadecenoic acid, 9,9-octadecadienoic acid, 9-

octadecenoic acid, and 9,9,15-octane acid close to the 

linolenic acid (5). Seeing the high content of fatty acids from 

the fish nilem fish is very good to be consumed as a daily 

food supplement. Based on the nutrition of the nilem fish, 

farmers try to increase stocking density to get high 

production yields to meet market needs. However, the 

application of nilem fish culture with high stocking density 

can increase the risk of stress due to the high sensitivity of 

nilem fish to environmental stress (6-8). Nilem fish are often 

cultivated semi-intensive in traditional ponds and are often 

combined with other types of fish such as tilapia, carp, koi, 

and tawes (9). Decreased production of nilem fish can be 

caused by parasitic, bacterial, and fungal infections (2). Until 

now, research on the types of ectoparasites that infect nilem 
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fish fingerlings cultivated in traditional ponds is still not 

widely known. Ectoparasite infestation is one of the main 

problems associated with fish farming in ponds. 

Ectoparasites including protozoa, monogenetic trematodes, 

and crustaceans have a life cycle that is directly translocated 

from the host and is capable of causing mass death due to its 

development (10). Parasitic infections that occur can cause a 

decrease in the production of nilem fish fingerlings so that it 

has an impact on the decline in aquaculture production.  

Based on this, this study aims to monitor the type, 

prevalence level, and intensity of ectoparasites as well as 

treatment efforts on the seeds of nilem fish infected by 

parasites. 

 

Materials and methods 

 

Fish sampling location 

This study was conducted in the rainy season in early 

2019 for 2 months (January to February 2019). Sampling 

was carried out in a traditional pond with an area of 2×3 m 

with a depth of 50 cm. The number of seeds of nilem fish is 

15 fingerlings (length 3.68±0.88 cm) collected from ponds 

in Sukabumi, West Java and put into plastic containers 

equipped with ice and then transported to the Aquatic 

Animal Health Laboratory, Main Center of Freshwater 

Aquaculture, Sukabumi, West Java, Indonesia (6°55′05″S 

106°55′53″E) (Figure 1). 

 

 
 

Figure 1: Location of sampling for nilem fish (O. hasseltii) 

in Sukabumi, West Java, Indonesia. 

 

Ectoparasites preparation and examination 

Sample preparation was done by separating the gills 

organs of the nilem fish fingerlings. Ectoparasites were 

carried out by the native method (11). The tool used for 

scrapping was a sterile scalpel by scraping slowly on the 

surface of the body from the anterior end of the head to the 

posterior caudal fins. The scrapping results were placed on 

the Petri dish and dropped with distilled water which was 

then microscopically examined. Gill examination was done 

by cutting the gills using surgical scissors and the gills were 

placed on a Petri dish to be dropped with distilled water and 

then microscopically examined. Preparations that had been 

made are then observed using a stereomicroscope at 40-100x 

magnification (SZX10, Olympus) and documented using an 

Optilab camera. The results obtained were identified based 

on instructions (12). Water quality parameters observed in 

this study include dissolved oxygen (DO) using a DO meter 

(YSI model 550 A), water temperature using digital 

thermometer, pH using a pH meter (Eutech pHTestr 20), 

salinity using a refractometer (Atago 2473 MASTER-

S10M), and NH3 using the Ammonia Test Kit (Salifert 

Ammonia Marine Test Kit). 

 

Data analysis  

The data obtained in the form of pictures, tables, and 

graphs were then analyzed descriptively by analysis to 

determine the prevalence (P) value and mean intensity (MI) 

of the ectoparasites that had been found. P and MI level 

calculations are based on through the following formula, 

prevalence (%)= number of infected fish/number of fish 

examined*100, and the intensity= number of parasites found 

in the sample/number of fish infested with parasites. The 

infection status that occurs in nilem fish can be determined 

after qualitatively categorizing based on method as shown in 

table 1 and 2 (12,13). 

 

Table 1: Categories of ectoparasite prevalence levels 

according to (12) 

 

Rate of infection Prevalence 

Always 100-99% 

Almost always 98-90% 

Usually 89-70% 

Very often 69-50% 

Generally 49-30% 

Often 29-10% 

Sometimes 9-1% 

Rarely <1-0.1% 

Very rarely <0.1-0.01% 

Almost never <0.01% 

  

Table 2: The intensity level of ectoparasitic infection 

according to (12) 

 

Infection rate Intensity (ind/fish) 

Very low 1 

Low 1-5 

Medium 6-55 

Severe 51-100 

Awfully >100 

Super infection >1000 
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Results 

 

The results of this study are that two types of 

ectoparasites infect nilem fish fingerlings during 

observation, namely Trichodina sp. and Dactylogyrus sp. 

with prevalence respectively (86.67%/6.67%) and with the 

MI category is medium for Trichodina sp. and low MI 

for Dactylogyrus sp. (Table 3). 

The results from ponds water quality showed a dissolved 

oxygen (DO) value of 8.0 mg/L, a temperature of 25.5 °C, a 

pH of 7.9, and NH3 ranging from 0.05-0.10 ppm (Table 4). 

 

Table 3: Prevalence Level (P) and Mean Intensity (MI) in 

nilem fish fingerlings cultivated in ponds 

 

Parasite 
Gill

s 

Body 

surfac

e 

P (%) 
MI 

(ind/fish) 

Trichodina 50 50 86.67 7.69 

Dactylogyru

s 
1 - 6.67 1 

Total 
51 50 

46.67±56.5

6 

4.34±4.7

3 

Notes: P: Prevalence; MI: Mean Intensity. 

 

Table 4: Results of measurements of water quality in nilem 

ponds in Sukabumi, West Java, Indonesia 

 

Parameter Result 

Temperature 25.5 °C 

pH 7.9 

DO (Dissolve oxygen) 8.0 mg/L 

Salinity 0 ppt 

NH3 0.05-0.10 ppm 

 

Discussion 

 

The prevalence and intensity values of ectoparasites 

which reached 89-70% and <6-55 ind/fish showed that the 

level of parasitic infections in nilem fish fingerlings was 

classified as usually and moderate infection and medium 

(13). The moderate infection and medium level of prevalence 

and intensity from Trichodina sp. caused by parasites ability 

to multiply rapidly and are always actively engaged in 

movement (14). Trichodina sp. is found in the skin and gills 

of fish. The parasite has an adhesive part that functions to 

stick to the host. This parasite is also equipped with cilia 

around the surface of the body and teeth on the inside that 

can be used to attach to host tissue. The intensity value of 

Trichodina sp. in the nilem fish fingerlings belonging to the 

Kutasari Purbalingga Fish Seed Center was 16.08 

individuals/fish and it is included in the medium category 

(<6-55 ind/fish), and the morphological identification of 

Trichodina sp. found included in the species T. acuta, T. 

heterodentata, and T. nobilis. Moreover, Trichodina spp 

species was more dominant to infect Cyprinidae fish groups 

such as nilem fish (15). Fries and fingerlings are very 

susceptible to parasites due to changes in the aquatic 

environment. Water quality parameters such as water 

temperature, DO, pH, and hardness are the four main water 

quality parameters associated with disease infections 

because they can fluctuate rapidly. In addition, the 

fingerlings phase requires more O2 levels and because of 

decreased O2 levels can make nilem fish more susceptible to 

infection. Increased tear density can also allow ectoparasite 

contamination from one fish to another so that it can be seen 

that water quality has a large impact on the abundance of 

pathogens and their ability to develop on hosts. 

 It could be seen that the number of Trichodina sp. 

found in this study was lower than gourami seeds that had 

been found before (16,17). The intensity of the infection 

attack was Trichodina sp. on the seeds of nilem fish that were 

cultivated in Kutasari Purbalingga; Central Java had a value 

of 16.08 ind/each (15). Environmental factors and stocking 

density of fish greatly influence the number of infections on 

Trichodina sp. (18). Fish physiology can be disturbed due to 

high stocking density, nutritional deficiencies, and decreased 

water quality, which causes fish to become stressed and 

easily infected by pathogens (19). The existence of 

Trichodina sp. with a number of little or less than five 

organisms are not at risk for mortality of nilem fish, but if 

the fingerlings are kept in ponds with high stocking densities 

and poor water quality, these parasites will develop rapidly 

to cause increased mortality in fry (9). The influence of 

season is very influential on the prevalence of parasites. 

Prevalence data indicate that ectoparasitic infections will 

increase during winter and rain (October-January) so 

maintaining water quality during this season is very 

important. 

The next parasite detected in this study was Dactylogyrus 

sp, which is a specific parasite that develops on the gills and 

skin of fish. The parasite has a pair of hooks that can be 

hooked to the fish body surface, causing irritation, excessive 

mucus production, and creating open sores as an entry point 

for bacteria and other pathogens (20). The main target organ 

of this parasite is the gills so that many refer to this parasite 

as gill fluke in fish from the Cyprinidae family.  

The presence of these parasites in healthy adult fish 

usually does not show significant infectious symptoms. 

However, if the increase in parasites occurs in fingerlings, it 

can cause very high mortality (21,22). Nilem fish fingerlings 

that are more resistant to parasitic infections Dactylogyrus 

sp. when compared to carp and koi fingerlings (8). Efforts to 

overcome this parasite infestation can be done through the 

quarantine system by transferring infected fish or showing 

clinical symptoms into a special pond so as to prevent or 

break the chain of spread to other healthy fish (23,24). 

Furthermore, using formalin and potassium permanganate 

can effectively control parasite infestations in freshwater 

fish. Dactylogyrus population is often found in the egg layer. 
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Eggs that are sustainably given these chemicals, are more 

likely to be able to avoid the parasites (25). 

Low pond temperatures can increase the prevalence of 

parasites in fish. Otherwise, if the temperature increases 

gradually (27-32 °C), it will be able to reduce the risk of 

increased parasitic prevalence. Shallow and stagnant water 

can support the development of Trichodina. The existence of 

Trichodina sp. is always followed by Dactylogyrus sp. Both 

types of parasites are also found in carp farming in Malaysia, 

Sri Lanka, and Bangladesh. Thus, stocking density and water 

quality must be maintained to avoid infestation from these 

parasites, especially in nurseries. 

 

Conclusion 

 

The observation of the sample showed the presence of 

ectoparasites such as Trichodina sp. (P: 86.67%; MI: 7.69 

ind/fish) and Dactylogyrus sp. (P: 6.67%; MI: 1 ind/fish). 

Based on the level of prevalence and intensity of the 

ectoparasites, this infestation can be categorized in usually 

and moderate infection and medium. This parasite also 

indicates no risk of zoonosis or transmission to different 

hosts including humans. 
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 جرد الطفيليات الخارجية في اصبعيات اسماك النيلم

 المستزرعة في االحواض األرضية في سوكابوماي،

 اندونيسيا غرب جافا،
 

فيرا، بي أي ويرادانا، أي إن أنسوري، آر جي سوسيلو، إي كي دي 

 سابدونينكروم

 

 الخالصة

 

نوع من اسماك المياه العذبة  (Osteochilus hasselti) اسماك النيلم

المستوطنة في اندونيسيا من ضمن عائلة الشبوطيات ولها أهمية إنتاجية 

الدراسة الى جرد فائقة في االستزراع المائي في اندونيسيا. هدفت هذه 

مستوى الطفيليات الخارجية في اصبعيات اسماك النيلم المستزرعة في 

االحواض األرضية في سوكابوماي،غرب جافا،اندونيسيا.اخذ المخاط 

من سطح جلد وغالصم اسماك النيلم للتحري عن الطفيليات الخارجية 

ليل .تم تحضير العينات ومالحظتها باستخدام المجهر التشريحي. تم تح

مستويات انتشار وشدة اإلصابة بالتحليل الوصفي. اظهر فحص العينات 

وجود الطفيليات الخارجية مثل توع الترايكودينيا )بنسبة انتشار 

فرد/سمكة( وطفيلي نوع  7.69ومتوسط الشدة   86.67%

فرد/سمكة(.  1ومتوسط الشدة  %6.67داكتيلوكايرص )بنسبة انتشار 

االنتشار والشدة متضمنة في الفئة متوسطة  في االستنتاجات، ان مستوى

 .اإلصابة وال يشكل كال الطفيليين خطرا حيواني المنشأ

 

 


