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Abstract

The demand for common carp in Indonesia is high, and the
success of seed production relies on the quality of the brood-
stock. However, freshwater aquaculture faces challenges from
diseases, particularly parasites like Argulus japonicus. This
study aimed to determine the prevalence, intensity, and de-
gree of infestation of A. japonicus on common carp. The re-
search method was a survey. The research was conducted in
October 2019 at Ngawi Fish Hatchery Center and in November
2023 at Tambakrejo Village, Waru, Sidoarjo, East Java, Indo-
nesia. There were 26 broodstock of common carp as samples.
A. japonicus were ectoparasites found to infest 10 common
carp (Cyprinus carpio) broodstock that was ready to spawn at
Fish Hatchery Center in Ngawi, East Java, and 16 common
carp (C. carpio) that were raised from Tambakrejo Village
farmer in Waru, Sidoarjo, East Java. The prevalence of the fish
infested with A. japonicus was the same in 100% of both re-
gions. However, there is a difference in the intensity of A. ja-
ponicus at Ngawi Fish Hatchery Center (29 individuals/head)
and Tambakrejo Village, Waru, Sidoarjo (42,5 individu-
als/head). However, the degree of infestation in both locations
was classified as severe. Attachment sites of A. japonicus were
in the fish body surface, fins, and mouth. During the research,
water quality is within normal limits that can be observed by
28°C temperature, 7.1 pH, and 2.6 mg/L DO. In conclusion,
common carp in Ngawi Fish Hatchery Center and Tambakrejo
Village, Waru, Sidoarjo, East Java, were infested with the
heavy category of A. japonicus.

In 2001, Indonesia's aquaculture in-
dustry produced 418,910 tons of common
carp, accounting for 63.5% of the national
production  (Ariyanto, 2022). This

popularity is due to its economic value,
widespread availability, and demand for
seeds. Common carp also contributes to
the fisheries sector, with a production of
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13,248 tons in 2021 (Ariyanto, 2022;
Rahimi et al., 2021; SEAFDEC, 2004).
However, it faces challenges such as dis-
eases caused by parasites, leading to a de-
cline in production. Nonetheless, common
carp remains important in Indonesia's ag-
uaculture and fisheries industries.

The future production of common
carp in Indonesia is at risk due to poor
broodstock quality. Most hatcheries in the
country are small-scale and rely on a lim-
ited number of broodstock, increasing the
risk of inbreeding (Ariyanto, 2022). Ob-
taining high-quality broodstock remains a
challenge for carp fish farmers (Wijaya et
al., 2021). The National Seed Agency has
established criteria for quality and produc-
tion techniques, but there has been a de-
cline in both the quality and volume of
carp seed production (Bondad-Reantaso,
2007). This decline can negatively impact
the growth performance of fish seeds used
in the industry. Prioritizing superior-qual-
ity carp broodstock is crucial for income
security in rural areas of Indonesia (Wi-
jaya et al., 2021).

According to the Central Bureau of
Statistics of East Java, the production and
value of cultured goldfish in Sidoarjo Re-
gency, East Java reached 24 tons with a
total value of Rp. 501,900,000. Mean-
while, in Ngawi Regency, the production
of goldfish reached 38 tons with a total
value of Rp. 751,000,000. This indicates
that the production and value of cultured
goldfish in both regencies are striving to
meet the high demand for carp (BPS,
2021). The most commonly found ecto-
parasite in carp farming in Indonesia is A.
japonicus, which causes infestation among
the carp population (Rustikawati et al.,
2004). The prevalence of A. japonicus in
carp in Indonesia ranges from 26.7% to
65.0%. Infested carp may experience
weight loss, weakness, hemorrhage, and
secondary infections. Synthetic insecti-
cides are used to control the infestation,
but their use can disrupt the aquatic envi-
ronment. The presence of A. japonicus can
have  significant  implications  for
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aquaculture, impacting fish health and
growth and leading to economic losses.
Careful consideration should be given to
the use of insecticides due to potential en-
vironmental disturbances (Farizqi and
Nugroho, 2021). This study's objective is
to investigate the prevalence, intensity,
and level of infestation of the ectoparasite
A. japonicus on carp broodstock in Ngawi
and Tambakrejo, Sidoarjo, East Java.

METHODOLOGY
Ethical Approval

This study follows international
standards for the use and care of lab ani-
mals, as outlined by the American Fisher-
ies Society and Canadian Council on Ani-
mal Care, which serve as an alternative to
Ethical Approval. It is important to note
that no treatments are being given to the
fish in this research, only the parasites are
being removed.

Place and Time

The research was conducted in Oc-
tober 2019 at Ngawi Fish Hatchery Center
and in November 2023 at Tambakrejo Vil-
lage, Waru, Sidoarjo, East Java, Indonesia.

Research Materials

The equipment used in this study is
magnifying glass (Joyko MFR-9), object
glass (One Lab 7101 Ground Edges), cover
glass (One Lab), binocular (Nikon Eclipse
E-1000), ruler, section set (DES-KIT-110),
and vial bottle sample (Mutiara Labsains,
IDN). The materials used in this study are
common carp broodstock samples, tissue,
aquades, absolute alcohol, and glycerin.

Research Design

The research design used in this
study is the observational method. The
way of determination and sampling using
a purposive sampling method.
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Work Procedure
Test Fish Preparation
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Figure 1. The collection site for research samples located at the Ngawi Fish Hatchery Cen-
ter and Tambakrejo Village in Waru, Sidoarjo, East Java, Indonesia.

The research started by collecting
common carp samples from Ngawi Fish
Hatchery Center in October 2019. Another
collection from Tambakrejo Village, Si-
doarjo is planned for November 2024.
Common carp samples collected from
Ngawi Fish Hatchery Center (7°29'25" S
111°26'33" E) and Tambakrejo Village
(7°21'12" S 112°47'17" E) can be seen in
Figure 1. The purposive sampling tech-
nique was used to select a sample of 10
common carp broodstock in the size of 29
cm from Ngawi Fish Hatchery Center in
East Java. In addition, 16 common carp
broodstock in the size of 28 cm were col-
lected from Tambakrejo Village, Waru, Si-
doarjo, also located in East Java. Direct ob-
servation of samples and measurement of
water quality are conducted on-site during
the sampling process.

Parasite Identification

The research conducted involved the
identification of Argulus specimens, which
was carried out after the collection of

samples. This was done to ensure that the
Argulus specimens remained in optimal
condition throughout the study. The iden-
tification process primarily relied on ob-
serving the shape of the respiratory area
and the presence of a spur on the 4™ leg.
In the case of A. japonicus, the respiratory
area is divided into two parts, namely
large and small. The identification of this
species is based on various characteristics
of its body, including the carapace, max-
illa, abdomen, respiratory area, and legs
(Cesare, 1986). To identify the parasite A.
japonicus, we compared the observed
characteristics under a binocular micro-
scope with the key identification provided
by Nagasawa (2021).

Determination of Prevalence

Prevalence is the percentage of fish
infected by parasites within a fish popula-
tion. The determination of the prevalence
rate refers to Dyer's (1998) study as pre-
sented in Table 1.
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Table 1.  The prevalence infestation parasite category refers to Dyer (1998).
No. Infestation Category Explanation Prevalence
1 Always Very severe infestation 100-99%
2 Almost always Severe infestation 98-90%

3 Usually Moderate infestation 89-70%

4 Very often Very often infestation 69-50%

5 Generally Common infestation 49-30%

6 Frequent Frequent infestation 29-10

7 Sometimes Sometimes infestation 9-1%

8 Rare Rare infestation 1-0.1%

9 Vary rare Very rare infestation 0.1-0.01%
10  Almost never Never infestation <0.01%

The calculation formula for preva-

lence (Kabata, 1985) is as follows:

, | %)= Y. Fish infested with parasites 100%
revalence(%)= Y Examined fish * ’

The intensity is defined as the num-
ber of parasites found living on the in-
fected fish host. The intensity level, as pre-
sented in Table 2.

Determination of Intensity

Table 2.  Level of infestation parasite category refers to Dyer (1998).

No. Level of Infestation Intensity (individual/head)

1 Very low <1

2 Low 1-5

3 Medium 6-55

4 Severe 51-100
5 Very severe >100
6 Super infestation >1000

The calculation of intensity is per-
formed using the Kabata formula (1985)
based on the data obtained from the ex-
amined samples as follows:

Intensity
individual __ ) Parasites discovered
( /) head) B Y Infested fish

Determination Degree of Infestation

parasites are found. Fish without any A. ja-
ponicus can be considered normal and
healthy.

Data Analysis

It was carried out by descriptive in
the form of tables, graphs, and descrip-
tions, and the results of data analysis are
adjusted with water quality standards and

Samples of carp fish obtained from
the Ngawi Fish Hatchery Center, East
Java, and Tambakrejo Village, Waru, Si-
doarjo, East Java, were separated into pos-
itive and negative samples infested with A.
japonicus. The positive samples were
counted for the number of parasites on
each fish to determine the degree of infes-
tation. The infested fish samples were then
grouped based on the degree of infesta-
tion. According to Kismiyati (2009), infes-
tation is classified as mild if 1-5 parasites
are found, moderate if 6-10 parasites are
found, and severe if more than 10

analysis regression.

Cite this document as Bahtiar, S.A., Kismiyati and Petchsupa, N., 2024. The Prevalence, Intensity and Degree of Infestation
Profile Argulus japonicus Ectoparasite in Common Carp (Cyprinus carpio) at Ngawi and Tambakrejo, Sidoarjo, East Java,
Indonesia. Journal of Aquaculture and Fish Health, 13(1), pp.134-143.

This article is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.

137



http://creativecommons.org/licenses/by-nc-sa/4.0/

Journal of Aquaculture and Fish Health Vol. 13(1) - February 2024

RESULTS AND DISCUSSION
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Figure 2. The result of microscopic anatomy observation of A. japonicus on carp body (40x

microscopy magnification).

Description: (a) antennule, (b) antenna, (c) maxilla I, (d) respiratory area, (e) maxilla II, (f) fourth

leg, (g) abdomen.

The documentation findings indi-
cate that the Argulus specimen being stud-
ied has two respiratory areas, located at
levels of maxilla sucker and second maxil-
lae to first legs, and the abdominal region
contains a divided lobe that is split in half.
The maxilla sucker is surrounded by seven
supporting rods, and the presence of three
spines on maxilla II suggests that the spe-
cies is A. japonicus. According to Naga-
sawa (2021), A. japonicus has paired res-
piratory areas consisting of a small oval
anterior area and a large reniform poste-
rior area. These areas are found at the lev-
els of the first maxillae, second maxillae,
and first legs. The first maxillae have cup-
like suckers with two membranes contain-
ing 50 and 52 supporting rods respec-
tively. Each rod is composed of six to seven
sclerites.

The first segment of maxilla II has
three blunt projections on the posterior
margin. The abdomen is divided into two
lobes and has an anal indentation that
measures 46.2% of its length (Nagasawa,
2021). Different from A. indicus has a
wide, acorn-shaped abdomen with
rounded and short posterior lobes that
have a slight split. The respiratory area is
divided into a small, round anterior part
and an extensive, elongated, rounded pos-
terior section. The maxilla sucker of A.

indicus has 67-76 supporting rods, each
consisting of three elongated sclerites
(Amriana et al., 2021).

A total of 26 common carp samples
were collected from two different loca-
tions for the study. Among these samples,
all 26 common carp were found to be in-
fested with A. japonicus. The infested com-
mon carp were then divided into three
groups based on the severity of infesta-
tion: mild, moderate, and severe. The re-
sults showed that all common carp from
the Fish Hatchery Center in Ngawi, Jawa
Timur, and Karangrejo Village in Waru, Si-
doarjo, Jawa Timur were heavily infested
with A. japonicus. This finding aligns with
a previous study by Iriansyah et al. (2020),
which found a 100% prevalence rate of ec-
toparasites in freshwater fish in Sukoharjo
District, Indonesia. The intensity of A. ja-
ponicus infestation was 29 individuals per
head at the Ngawi Fish Hatchery Center
and 42.5 individuals per head at Tam-
bakrejo Village, Waru, Sidoarjo. In cases of
severe infestation, more than 10 A. japon-
icus were found on each common carp, as
reported by Kismiyati (2009). The preva-
lence, intensity, and severity of infestation
in common carp infested with A. japonicus
from the two locations can be seen in Ta-
ble 3.
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Table 3.  The prevalence, intensity, and severity of infestation in common carp infested
with A. japonicus from the two locations.
Location Examined Infested Parasite Prevalence Mean Intensity Degree of
Fish Fish Collected (Individual/head) Infestation
Ngawi 10 10 290 100% 29 Severe
Sidoarjo 16 16 680 100% 42.5 Severe

Multiple factors contribute to the
high prevalence and severity in the degree
of A. japonicus infestation in common
carp. A. japonicus can infest a wide range
of hosts, including common carp, which
explains why it is so prevalent and intense
in various aquatic environments. In aqua-
culture farms, both traditional and inten-
sive, Argulosis caused by A. japonicus is
commonly encountered. The proximity of
fish in these settings allows for the rapid
spread of infestations, leading to a higher
prevalence and intensity of infestation. A.
japonicus infestation causes fin rots, scale
loss, anemic gills, and swollen inner or-
gans. Histopathological analysis revealed
severe alterations in the gills, liver, heart,
and gut morphology, which can be at-
tributed to the direct and indirect effects
of this highly invasive species, A. japonicus
(Mamun et al., 2021). The occurrence of
A. japonicus infestation can be influenced
by environmental factors such as water
quality, temperature, and seasonal
changes. Monthly variations in the preva-
lence, abundance, and intensity of infesta-
tion have been observed, with certain
months having higher levels. This indi-
cates that environmental factors play a sig-
nificant role in shaping the dynamics of in-
festation (Khan et al., 2017; Alom et al.,
2019).

Environmental factors such as
changes in temperature or poor water
quality can weaken the immune system of
fish and increase their vulnerability to A.
japonicus infestation (Riantono et al.,
2016). Water quality parameters such as
temperature and dissolved oxygen can af-
fect the level of parasite infestation in fish.
Extreme temperature changes and dis-
solved oxygen levels can increase the vul-
nerability of fish to A. japonicus infestation

(Mahanani et al., 2016). The availability
of suitable habitats for the development
and reproduction of parasites can also in-
fluence the level of infestation. An envi-
ronment that supports the development of
parasites can cause an increase in infesta-
tion in fish (Sari, 2014). Additionally, the
high population density of fish in aquacul-
ture systems can affect the level of infesta-
tion of A. japonicus. The stocking density
of carp in Fish Hatchery Center Ngawi was
10 fish/m?, while in Tambakrejo, Sidoarjo,
it reached 4 fish/m? This indicates that
the stocking density of fish in both loca-
tions has exceeded the operational stand-
ards for carp production. According to
BSN (1999), the standard stocking density
for carp broodstock production is 2
fish/m?. A high population density of fish
tends to increase the risk of A. japonicus
infestation (Juniarsih et al., 2017).
Numerous studies have focused on
the infestation of A. japonicus in common
carp, scientifically known as C. carpio. The
presence of A. japonicus in common carp
has been extensively documented in dif-
ferent geographical areas, highlighting its
significance in terms of fish health and
management. The infestation of A. japoni-
cus can cause stress in fish, which can lead
to the development of stress-related dis-
eases and reduced overall health. A. japon-
icus infestation can have detrimental ef-
fects on the host fish, such as stunted
growth, abnormal swimming patterns,
and physical damage to the skin and fins.
In cultured common carp, the high preva-
lence and intensity of infestation can lead
to reduced feed efficiency and the devel-
opment of anatomical abnormalities in the
affected fish (Rahmawati et al., 2022).
High prevalence and intensity of infesta-
tion can result in reduced feed efficiency
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and increased economic losses for fish
farmers, as they need to invest more re-
sources in treating and controlling the in-
festation (Pratiwi, 2014). The prevalence
and intensity values of different parasite
species indicate the presence of influenc-
ing factors, such as host size. This is sup-
ported by Putri and Fauziyah (2021), who
state that host size is an important and in-
fluential factor in determining the differ-
ences in prevalence and intensity values
for each parasite species.

During the research, water quality
was at normal limits with 28°C tempera-
ture, 7.1 pH, and 2.6 mg/L dissolved oxy-
gen level. The water quality measurement
results from the samples taken in the cul-
tivation pond indicate that the water qual-
ity is normal and suitable for common
carp. According to Fadlilah (2023), the
ideal dissolved oxygen (DO) content for
common carp cultivation is > 4 mg/1, the
pH level should be between 6.5 and 8.5,
and the temperature should be between
25-30°C. However, A. japonicus has a wide
temperature tolerance of up to 29°C. The
tested water temperature of 28°C falls
within the normal range but can affect the
reproductive ability of A. japonicus.
Changes in water pH can also impact the
parasite's availability and reproductive
ability. The level of dissolved oxygen in
the water can create suboptimal condi-
tions for common carp growth and health
(Wafer et al., 2015). This can lead to a
higher infestation rate of A. japonicus, re-
sulting in a severe infestation. Imbalances
in the environment, fish, and pathogens
can lead to diseases in the water body.
Poor cultivation practices can cause stress
in fish, weakening their immune system
and making them more susceptible to dis-
eases (Kriswijayanti et al., 2013).

CONCLUSION

The parasite found in common carp
at Karangrejo Village, Waru, Sidoarjo, East
Java, and at Ngawi Fish Hatchery Center,
East Java, is A. japonicus. The prevalence
of A. japonicus in common carp at both

doi : 10.20473/jath.v13i1.54102

locations is 100%, with an intensity of 29
individuals per head at Ngawi Fish Hatch-
ery Center, East Java, and 42.5 individuals
per head in the Karangrejo Village, Waru,
Sidoarjo, East Java. The infestation level
of A. japonicus in common carp at these
two locations in East Java is classified as
severe.
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