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Abstract. Parasites are a major problem on biota survival or green mussels because parasites are organisms
that live in other organisms. Parasites can harm the host they live in because these organisms will absorb
nutrients from the host they live on, damage tissues, and cause infection. This study aims to examine the
types of ectoparasites and to determine the prevalence and intensity values of cultivated green mussels
(Perna Viridis L.) in the Alue Naga reservoir, Banda Aceh. The study was conducted in July 2020,
identification of parasites was carried out at the Fish Quarantine Station, Quality Control and Safety of Class
1 Fishery Products in Aceh. The research method was a survey method with a sampling technique using
random sampling. Observations were made visually and using a microscope on the target organs in the shell,
gills, and mantle. Furthermore, the parasites found in green mussels were identified using the Kabata book
(1984). Based on the research results found 4 types of ectoparasites, namely cysts perkinsus sp. (Protozoa)
on the coat, Balanus sp. (Crustacea) on the shell, Monogenea (Platyhelminthes) on the gills, Copepoda
(Crustacea) on the gills, and it is known that the highest intensity value is 1.16 and the highest prevalence
value is 74%. parasite barnacles (Balanus sp.), while the lowest intensity value is 1 and the prevalence value
is 1% cysts perkinsus sp. The water quality values were pH 8.7, temperature 29 C, dissolved oxygen 4.8
Ppm, salinity 31 Ppt, depth 1.53 m, brightness 70 cm, and current 17 m / s. The value of water quality
parameters in Alue Naga waters is still in the optimum range for the growth of green mussels.
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Introduction

The presence of green mussels (Perna Viridis L.)
(Bilvavia Phylum Mollusca Class) is widespread in
Indonesian waters and it is abundantly found in coastal
waters, reservoirs, mangroves, and river estuaries.
Therefore, many coastal communities grow green
mussels as a side income in their free time [1]. This
statement is also supported by [2], that green mussels
have potential value to be cultivated, considering the
availability of green mussels in nature will having a
decrease due to the increased capture.
Aceh waters are one of the waters that have high
diversity. One of the organisms that have high diversity
is in the bilvavia phylum mollusks class. The organisms
categorized to the bivalve’s class are green mussels
(Perna viridis L.). Alue Naga waters, Banda Aceh is one
of the waters in Aceh that green mussels are available.
Green mussel (Perna viridis L.) is a type of aquatic
organism that lives on the bottom substrate of the waters
and attaches to a hard substrate. Green mussels (Perna
viridis L.) are shellfish that have high economic value
and it is favorite food by the public because of their high
nutrients content.

Parasites are a major problem in the biota survival or
green mussels because parasites are organisms that live
on the bodies of other organisms. Parasites can harm the
host they live in because these organisms will absorb
nutrients from the host they are attaching to, damage
tissues, and cause infection. Parasites can be protozoa,
worms, bacteria, viruses, and fungi [3].
The environment of shellfish resources is a place for
shellfish to live includes biota and natural factors
surrounding it. One of the often diseases attack green
mussels (Perna viridis L.) is a parasitic disease. The
parasites are divided into two groups, there are groups
of ectoparasites and endoparasites group. Ectoparasites
are parasites that live attaching to the outside of the
host’s body, endoparasites are parasites that live inside
of the host’s body. The types of ectoparasites attacking
green mussels are Balanus sp., Perkinsus sp. and
Nematodes [4].
The cultivated green mussels in Alue Naga need to
be examined for parasites to determine the type of
parasite that infects green mussels. Because the
appearance of disease attacks is caused by many things,
one of them is the inappropriate result of the interactions
to the environmental conditions that cause disease. In
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2.2 Experimental Design

the appropriate interactions, it is strongly influenced by
the survival of shellfish. Because the mechanisms of
defense of the shell's body do not work optimally so that
the infectious disease is easy attacking the body shells.
Management of shrimp ponds that are not
environmentally friendly can cause poor quality of
marine waters, this can be seen from the existence of
ponds that do not have water treatment ponds, where the
waste products are directly discharged into the sea. In
research [5], in terms of sea water quality, the coastal
waters of Probolinggo Regency are categorized as
moderate pollution. The results of the study of COD in
the sea obtained an average of 17.9 mg/l presented in
table 1. This COD value is still in the range of
environmental quality standards, namely < 20 mg/l [6].
High levels of COD reflect high concentrations of
organic compounds in the waters or a decrease in the
health of aquatic ecosystems. The COD (KMnO4)
concentration should be below 3 mg/l on the coast and
for aquaculture. The COD level in this study, found to
be almost the same as that conducted by [7] (14.7-58.9
mg/l) in different areas, because the field of research
results is strongly influenced by shrimp pond waste as
well as urban pollution and household waste disposal.
Therefore, it is important that this study was
conducted with the aim of assessing the types of
ectoparasites and to determine the prevalence and
intensity values of green mussels (Perna viridis L.) from
aquaculture in the Alue Naga reservoir, Banda Aceh.
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2.2.1

Determination Observation Station

The method in the research used the survey method and
samples were taken by random sampling technique, the
sampling techniques are random, which each population
has a similar chance to be selected as the sample. The
sampling was conducted on cultivated green mussel
containers and the samples used about 100 mussels, with
an average long 4 - 7 cm and an average weight of 5– 6
g. The mussels taken are filled into a plastic containing
a bit of water and oxygen on it and then it is brought to
a laboratory for ectoparasite examination and
microscopically examined
2.2.2

Capturing and Sample Treatment

Green mussels sampling was catching by hand then
recording the, observing clinical symptoms (the
presence of organisms attached to the shell and pale gill
color), measuring the length and weight of green
mussels, and making range preparations by cutting the
target organs, such as the shell and gills. The results of
targets organ pieces are placed on the top of slide glass,
then the observation would be performed using a
microscope. Furthermore, the parasites found in green
mussels were identified using the kabata book (1984).
The data collected in this study include the value of the
prevalence and intensity values, besides, it also retrieved
data from the measurement quality of water such as,
oxygen dissolved (DO), pH, and temperature of the
water.
In this study, efforts to engineer containers and green
mussel cultivation technology in the waters of the Alue
Naga reservoir were carried out, this is reinforced in
References [8], by taking into account the construction
of the container properly and correctly, a fish culture
container that has a long service life will be obtained.
The technical requirements that must be considered in
choosing the location of a fish farming business in
floating net cages include: Currents, tides, water fertility
levels, free from pollution. After obtaining a location
that meets technical and socio-economic requirements,
planning must be carried out.

Research Method

2.1 Time and Place
This research is conducted in Alue Naga Reservoir,
Banda Aceh, Aceh Province. The research Time
performed in July 2020 and the identification will be
conducted at stations Quarantine Fish, Control of
Quality and Safety Results Fishing Class 1 Aceh. The
Research map at Alue Naga Reservoir, Banda Aceh can
be seen in Figure 3.1 as follows:

Fig 1. Research location Map

Fig 2. Cultivation Container Illustration
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2.3 Data Analysis
2.3.1

complete parasite on green mussels can be seen in
Figure 4.1.

Parameters were observed in the study
3.2 Green Mussel Ectoparasites (Perna viridis)
Based on Microhabitat

The parameter observed in the study about prevalence
of the ectoparasites in green mussels (Perna viridis L.)
in Alue Naga, Banda Aceh is the prevalence of
ectoparasites. The prevalence of parasites was
calculated by using the formula as follows:

Based on the results of the research that has been done,
the type and number of parasites that are found by
microhabitat is presented in Table 4.1.1. as follows:

΄͑ΒΞΡΝΖΤ͑ΠΗ͑ΚΟΗΖΔΥΖΕ͑
prevalenc
e (%)

ΤΙΖΝΝΗΚΤΙ
͑ΖΩΒΞΚΟΖΕ͑ΤΙΖΝΝΗΚΤΙ͑

x 100 %

ΤΒΞΡΝΖΤ

͑ΡΒΣΒΤΚΥΖΤ͑ΗΠΦΟΕ
intensity (ind/seed)

͑ΚΟΗΖΔΥΖΕ͑
ΤΙΖΝΝΗΚΤΙ

(a)
(b)

Prevalence and Intensity category table
Table 1. Prevalence Category

(b)
(d)
Fig 3. Parasites infect green mussels (P. viridis) (a)
Perkinsus sp. (Protozoa); (b) Balanus sp (Crustacea) (c)
Monogenea
(Platyhelminthes)
(d)
Copepods
(Crustacea).
Table 3. Types and Numbers of Green Mussel

Table 2. Intensity category table

Ectoparasites (P. viridis)
No.
1
2
3
4

Name parasite
Perkinsuscyst sp.
Balanus sp.
Monogenea
Copepods
Total

The number parasite
Gill
Coat
Shell
1
86
21
5
12
2

Total
1
86
26
14
127

Table 3 shows that the most common parasite found
was Balanus sp. (figure 4.1b) while the least parasite
infecting the green mussels was Perkinsus sp. cyst,
Balanus sp. that found in the shells of green mussels.

3

Results and Discussion
3.3 Intensity and prevalence Value of
ectoparasites in green mussels (Perna viridis)

3.1 Type of parasite that infects green mussels
(Perna viridis L.)

Based on table 4, it showed that the highest intensity
value is 1.16 and the highest prevalence value is
barnacle parasite (Balanus sp.) about 74, while the
lowest intensity value is 1 and the prevalence value is
Perkinsus sp cyst about 1%.

Based on the results of the research on ectoparasites in
cultivated green mussels (Perna viridis) in the Alue
Naga Reservoir, Banda Aceh, there were four types of
ectoparasites were found, there are Perkinsus sp cysts.
(Protozoa), Balanus sp. (Crustacea), Monogenea
(Platyhelminthes) and Copepoda (Crustacea). The

3

E3S Web of Conferences 339, 01002 (2022)
10 t hICMR-2 nd INSAEF 2021

https://doi.org/10.1051/e3sconf/202233901002

Tabel 4. Intensity and prevalence Value of ectoparasites in
green mussels (Perna viridis)

environmental conditions so that when the water
changes just a bit from the environment then it can lead
to shellfish stress because the stress mussels will be
easier attacked by the disease.
Balanus sp. parasites engaging parasitic organisms
has a body that is made from a substance limestone and
has a body size of about 1-1.5 cm. According to Jensen
[12] said that the Balanus sp. has a body size less than 1
cm and a maximum of 2 cm. According to [13], the body
of Balanus sp. has a calcareous structure. Balanus sp.
were found attached on the mussel of the examined
green mussel samples. This is supported and in line with
[13] statement. They said the body of Balanus sp. is
attached to a host (shell or carapace). In previous
research, Balanus sp. has been reported to infect blood
clams [14]. Barnacles (Balanus sp.) live in the tidal
zone, ranging from tidal highs up to the average tide
receded. The economic impact of barnacles tends to lead
to negative to all types of the substrate on which it is
attached.
During the identification, the Balanus sp. is found a
lot in the shell of green mussels because barnacles like
a rough substrate and are easy to stick to, even Balanus
sp. not only attached to the shell but also to the hinge of
the shell, so that it is difficult for the shell to open and
close its shell valve. How the barnacles (Balanus sp.)
works is by drilling into the inside of the clamshell so
that it can cause death to the clam. These sticking
organisms' barnacles (Balanus sp.) attacked the shells
indirectly due to its damaging and food competition so
that the mussels are slowly impaired growth or broken
shells and at end die.
Monogenea parasite (figure 4.1c.) is one of the
parasites that often infect fish and invertebrates. It is
usually found in external organs by plugging haptors.
This parasite easily infects aquatic biota because of its
direct life cycle, high reproduction, and high
pathogenicity, so it often causes death in fish and other
biotas.
Monogenean parasites are generally
ectoparasites and rarely endoparasites. Monogenea is
one of the most common parasites that attack the part of
the outside body (ectoparasites), seldom attack a part in
the body (endoparasites), and usually affects the skin
and gills [15]. Monogenea is a flatworm with a length of
0.15 to 20 mm and the body is fusiform, haptor (organs
part like hooks) in its posterior and the cycle of central
hooks pair and a number of hooks marginal.
Parasitic copepods (figure 4.1d.) is a group of shrimp
organism that often invades the body of fish and
invertebrates as ectoparasites in outer part. In this
research, copepods are found in organ gill that is
conducted microscopic. This parasite lives in fresh
water and seawater and it is quite difficult to control.
Most copepod parasites eat by clawing the surface of the
host’s body using the mandible [16]. They eat mucus,
blood tissue of their host, and their attachment and its
feeding activity can lead to the primary disease [17].
Several species are major pests in commercial Bilvavian
aquaculture such as Ostrincola koe (Myicolidae) lives in
the mussel’s mantle and causes disease in mussels in
China (Boxshall, 2005).

3.4 Water quality parameter results
The results of water quality measurements (pH,
temperature, dissolved oxygen, salinity, depth,
brightness and current) were carried out at the time of
the research and these are fully presented in table 5.
Table 5. Water Quality Parameter Results
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Discussion

4.1 The Type of Parasite Infects Green Mussels
(P. viridis L.)
Perkinsus sp. cyst parasite. (Figure 4.1a) is a parasite of
the phylum Protozoa. The results were obtained during
the study’s cyst perkinsus sp. That attacks the mantle
which shows clinical symptoms, namely the coat shrinks
and pale. It refers to the research conducted by [9] who
found the same parasites in the green mussel. However,
Elston found it in Manila clams (V. philippinarum) and
stated that Perkinsus sp. including protozoa that are
usually found on the gills and mantel. This parasite is
often found or attacks oysters and shellfish.
The number of the cysts perkinsus sp. which is found
in the coat scallops green is only one. The number of
parasitic cysts perkinsus sp. which is found in the coat is
influenced by environmental factors such as temperature
and salinity. This statement is also supported by [10]
which states that environmental factors affect the
development of the parasite Perkinsus sp. cyst. Due to
the high temperature and salinity, this infection will
increase in the dry season in the estuary area. Chemical
factors such as salinity and temperature exceeding about
35.9 ppt and 32o C affect the life of mussels. In this case,
the salinity will be affected in the setting of internal ions,
which directly require energy to transport active ions in
order to maintain the internal environment. This is a
very effect on physiological processes [11]. The onset of
disease in shellfish has a close relationship with
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4.2 Intensity and Prevalence Value of
Ectoparasites in Green Mussels (Perna viridis)

ectoparasites,
there
are Perkinsus
sp
cysts.
(Protozoa), Balanus sp. (Crustacea), Monogenea
(Platyhelminthes), and Copepoda (Crustacea). The
barnacle parasite (Balanus sp.) has the highest intensity
value 1.16 and the highest prevalence value 74%, while
the Perkinsus sp cyst has the lowest intensity value 1
and the prevalence value 1%.

The intensity value is a value that states or categorizes
the level of infected biota from low category (<1) to
superinfection (>1000). Meanwhile, the prevalence is
the value that states into a category that is often infected
ranging from category always (99-100%) and the
category is almost not never (<0.01). Based on the
results of the study, it was known that from 100 samples
of green mussels examined, there were 88 individual
green mussels that were attacked by the disease so that
the green mussels were free from parasites and were not
deformed were counted 12 individuals of green mussels.
Based on table 4.1.2, it is known that the highest
intensity value is 1.16 and the highest prevalence value
is barnacle parasite type about 74%, (Balanus
sp.), while the lowest intensity value is 1 and the
prevalence value of Perkinsus sp cyst is 1%. Prevalence
value of 1% with the description “occasional infection”
which means the spread of the parasite Perkinsus sp cyst
is not frequent on green mussels which are still in the
“sometimes” category. Prevalence value about 74%
with a description “moderate infection” with the
category “usually” are parasites Balanus sp. (barnacles)
that attacked green mussels in the Alue Naga Reservoir,
Banda Aceh. Prevalence Value about 10% and 24%
showed that there were often occur infections in mussels
green with category “frequent”. The intensity value of
1- of 1.16 is still in the low category, which means the
infection of parasites on each individual is still low or
not including infection is very severe.
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