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Abstract

The problem most often encountered in fish farming is disease which can cause a decrease in fish
production levels. Parasites cause one of the infectious diseases found in fish farming. The presence of parasites
can cause a decrease in the quality of the growth of fish production. The purpose of this study was to identify
the prevalence of ectoparasites on Nile tilapia in Sidoarjo, Indonesia. Ninety-six samples from two ponds were
examined under the microscope to find out the presence of ectoparasite that exists in the outside body part of
the fish. Samples were collected from skin, fins, tail, and gills using native methods and observed under a
microscope in the Division of Parasitology Laboratory, Faculty of Veterinary Medicine, Universitas Airlangga.
The results of this study showed 86 samples positively infected by ectoparasite and 10 showed negative. The
ectoparasites found in this study were Trichodina sp., Chilodonella sp., Ichthyophthirius multifillis,
Gyrodactylus sp., and Dactylogyrus sp. The highest prevalence is Trichodina sp. and Dactylogyrus sp. The
number of fish infested by ectoparasite is 89.56%, this is classified in the usual category. The highest prevalence
occurs in infestations of Trichodina sp. i.e.72.91% which were contained in the 70 samples. While the lowest
prevalence was in Gyrodactylus sp. by 8.32% in 8 fish samples. Double infections from two different ponds
were 70% within 33 samples which were included in the usual category.
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INTRODUCTION

Tilapia (Oreochromis niloticus) is one of the
main commodities of national freshwater
aquaculture. This fish is a type of fish that lives in
fresh water and has high economic value for
cultivation and is widely consumed by the public
(Fuadi et al., 2021). Tilapia fish are known for
having a long and slender body shape with large
scales, large and prominent eyes with white on the
edges, black dorsal, and chest fins, and lines with

the same pattern on both sides of the tilapia's body
(Mehar et al., 2023). The advantages of farming
tilapia are it is quite easy to cultivate, the growth
process is relatively faster, and it is an affordable
source of animal protein for humans, having a
protein value of 17% (Coppola et al., 2021; Safira
et al., 2022; Rani et al., 2022).

The problem most often encountered in fish
farming is disease which can cause a decrease in
fish production levels. One of the infectious
diseases found in fish farming is caused by
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parasites (Shamsi, 2019). The presence of
parasites can cause a decrease in quality and the
growth of fish production. Parts of the fish's body
where parasites were found included the qgills,
skin, and fish muscle tissue which caused
irritation and weight loss (Omeji et al., 2011). The
presence of zoonotic parasites in fish is a threat to
human health (Shamsi, 2019). Zoonoses are
diseases and infectious agents that are naturally
transmitted between vertebrate animals and
humans (Fikri et al., 2022; Singh et al., 2023).
Studies on fish zoonotic disease are still limited
so far and therefore, they need to be continually
conducted for public health purposes.

Apart from zoonotic parasites, non-zoonotic
parasites in freshwater fish can also affect fish life
(Ziarati et al., 2022). Based on where they live,
parasites that live outside the fish's body are
called ectoparasites (Iriansyah et al., 2020). The
external parts of the fish's body where
ectoparasites tend to be found include the fins,
body surface, and gill lamellae (Nur et al., 2020).
A high number of ectoparasite infections in fish
will reduce the fish's immunity (Binning et al.,
2013). The types of ectoparasites that can infest
tilapia are protozoa, namely Trichodina sp.,
Oodinium sp., and Ichthyophthirius multifilis,
while other ectoparasites from platyhelminthes
such as Dactylogyrus sp. and Gyrodactylus sp.
(Kolia et al., 2021).

Sidoarjo is one of the areas where fisheries
are its main natural resources. The large size of
the ponds in the Sidoarjo area means that most of
the population makes a living as pond farmers
(Pratama et al., 2019). Public interest in tilapia
fish is quite high because the price is affordable,
high protein content, and is easy to cultivate.
Therefore, the general public is encouraged to
cultivate tilapia fish (Mutyaba et al., 2024).
However, losses can occur for tilapia fish farming
owners if many fish are infected with parasites.
The large number of fish infected with parasites
can cause death decrease productivity and affect
economic value.

Diseases in fish can result in lower
productivity, and economic losses, and harm the
development of aquaculture in a region. This
study aimed to determine the prevalence of

ectoparasites
Indonesia.

in Tilapia fish in Sidoarjo,

MATERIALS AND METHODS

Ethical Approval

This study was approved by the ethics
committee of the Faculty of Veterinary Medicine
at Universitas Airlangga, Indonesia provided
consent for the use of animals with number:
1.KEH.033.02.2023.

Study Period and Location

This study was conducted from September to
November 2023. Sampling was carried out in two
ponds in Kalipecabean Village, Candi District,
Sidoarjo, Indonesia (-7.4849269, 112.7435171).
Ectoparasite identification was carried out at the
Parasitology Laboratory, Faculty of Veterinary
Medicine, Universitas Airlangga.

Samples

A total of 96 tilapia were collected in this
study following the sample size formula from
Martins et al. (2015). Samples were collected
directly and periodically over three months using
a scoop or net from the pond. Tilapia samples
taken measuring 15-30 cm from Pond 1 were 46
samples and Pond 2 was 50 samples were then put
into a bucket accompanied by an oxygen pump so
the sampled fish could survive until they were
examined in the laboratory for research.

Ectoparasite Identification

Examination of ectoparasites in tilapia was
carried out using a native method. Identification
of ectoparasites was done by scraping the skin,
head to tail, and fins on the fish's body using a
scalpel to obtain mucus. The mucus resulting
from scrapping was immediately transferred to a
glass object and dripped with physiological
sodium chloride (NaCl), then covered with a
cover glass and then observed under a microscope
with 100x and 400x magnification (lhsan and
Sitinjak, 2023).

Identification of ectoparasites on the gills
was done by cutting the operculum so that the
gills were visible. The gill sheets were taken using
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tweezers, then each sheet was placed on a glass
object dripped with physiological sodium
chloride (NaCl) and flattened to avoid
accumulation of filaments on the fish's gills.
Cover the preparation with a covered glass and

observe under a microscope with 400x
magnification (Nimah et al., 2022).
Statistical Analysis

The data collected was analyzed

descriptively based on the prevalence criteria by
Zelmer et al. (1998) which was presented in Table
1.

RESULTS AND DISCUSSION

This study reported tilapia fish measuring
15-30 cm from pond 1 were 46 samples and pond
2 was 50 samples obtained from ponds in
Kalipecabean Village, Candi District, Sidoarjo.
The population in each pond of tilapia is
approximately 300. Protozoa ectoparasites were
found which infested tilapia namely, Trichodina
sp., Chilodonella sp., and 1. multifillis. In
addition, ectoparasites of Platyhelmithes, such as
Gyrodactylus sp. and Dactylogyrus sp. were also
found infected the fish (Table 2).

From pond 1, there were 46 samples of
tilapia fish, 41 of which were infested with
ectoparasites. From pond 2, 50 samples of tilapia
fish were found to be 45 fish infested with
ectoparasites.

Tilapia fish have a body shape that tends to
be slender, elongated, and full, with relatively
large scales, and protruding eyes. The jaws of
tilapia fish are parallel between the upper and
lower. The body color of tilapia fish is gray on the
upper half of the body, while the lower body is
silver. The dorsal fin, pelvic fin, and anal fin have
weak rays but are hard and sharp like spines.
Apart from that, there is a very clear pattern of
vertical lines on the tail fin and dorsal fin of the
tilapia fish and on both sides of the tilapia's body,
there are dark horizontal lines from the front to
the back of the tilapia's body (Osman et al., 2017).

Based on the results of the study conducted
on 96 samples of tilapia fish, 86 samples were
infested with parasites with a total prevalence of

89.56%. There are 7 prevalence categories i.e.
occasionally, often, commonly, frequently,
usually, almost always, and always (Zelmer et al.,
1998). The results of this study were included in
the usual category. The three ectoparasites
identified are protozoa from the Ciliophora
phylum, Ciliata class, and are divided into three
species, namely Trichodina sp., Chilodonella sp.,
and I. multifilis. Two other ectoparasites from the
phylum Platyhelminthes, class Trematoda,
subclass Monogenea, namely Gyrodactylus sp.
and Dactylogyrus sp. Ectoparasitic infections in
this fish are not zoonotic. However, infected fish
will worsen its external appearance, thereby
reducing people's interest in consuming the fish.

In Kalipecabean Village ponds, the forms of
ectoparasite infestation are divided into three,
namely single infestation, double infestation, and
mixed infestation. The condition of the research
pond does not pay much attention to cleanliness,
for example, there are dead fish but they are left
alone and there is a lot of rubbish around the pond.
A single infestation is an attack of only one type
of ectoparasite on each individual. Double
infestation is an attack of two types of
ectoparasites on each and mixed infestation is an
attack of three or more types of ectoparasites on
each individual (Dargent et al., 2013).

Based on the examination results, the highest
prevalence of ectoparasites was in Trichodina sp.
amounting to 72.91% or 70 samples while the
lowest prevalence occurred in Gyrodactylus sp at
8.32% in 8 samples included in the usual category
or usually occurs. In a single infestation of
Trichodina sp. had a prevalence of 4.17% in 4
samples.  Trichodina  sp. infests  fish
simultaneously  with  other  ectoparasites,
including double infestation of Trichodina sp. +
Chilodonella sp. had a prevalence of 12.5% in 12
animals, Trichodina sp. + I. multifillis prevalence
4.17% in 4 animals, and Trichodina sp. +
Dactylogyrus sp. as many as 33 individuals with
a prevalence of 34.37%, while in mixed
infestations of Trichodina sp. + Chilodonella sp.
+ Dactylogyrus sp. as many as 17 individuals with
a prevalence of 17.7% (Table 2).
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Table 1. Prevalence criteria

Prevalence category Prevalence (%)
Occasionally 1-9

Often 10-29
Commonly 30-49
Frequently 50-69

Usually 70-89

Almost always 9099

Always 99-100

Table 2. Data on the type and number of tilapia (O. niloticus) samples infested with ectoparasites
Number of the ectoparasites infested

Types of ectoparasites in tilapia fish
Pond 1 Pond 2
Trichodina sp. 2 2
Trichodina sp. + Chilodonella sp. 5 7
Trichodina sp. + Ichthyophthirius multifillis 2 2
Gyrodactylus sp. 1 2
Dactylogyrus sp. 3 5
Gyrodactylus sp. + Dactylogyrus sp. 2 3
Trichodina sp. + Dactylogyrus sp. 18 15
Trichodina sp. + Chilodonella sp. + Dactylogyrus sp. 8 9
Total 41 45

Table 3. Results of calculating the prevalence of ectoparasites found in tilapia (O. niloticus)

Number of Prevalence
Types of ectoparasites infested o Category
N (%)
tilapia fish
Trichodina sp. 4 4.17 Occasionally
Trichodina sp. + Chilodonella sp. 12 125 Often
Trichodina sp. + Ichthyophthirius multifillis 4 4.17 Occasionally
Gyrodactylus sp. 3 3.12 Occasionally
Dactylogyrus sp. 8 8.33 Occasionally
Gyrodactylus sp. + Dactylogyrus sp. 5 5.2 Occasionally
Trichodina sp. + Dactylogyrus sp. 33 34.37 Commonly
Trichodina sp. + Chilodonella sp. + Dactylogyrus sp. 17 17.7 Often
Total 86 89.56 Usually
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Figure 1. Trichodina sp. was observed using (A) Binocular microscope and (B) Lucida camera with
400x magnification. (a) Cilia, (b) border membranes, (c) radial pins, (d) ray, (e) adhesive
disks.
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Figure 2. Chilodonella sp. was observed using (A) Binocular microscope and (B) Lucida camera with
1000x magnification. (a) Macronucleus, (b) micronucleus, (c) cytopharynx, (d) digestion
vacuole, (e) contractile vacuole, (f) cilia.
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Figure 3. Ichthyophthirius multifillis was observed using (A) Binocular microscope and (B) Lucida
camera with 400x magnification. (a) Macronucleus, (b) micronucleus, (c) digestive vacuole,

(d) cilia.
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Figure 4. Gyrodactylus sp. was observed using (A) Binocular microscope and (B) Lucida camera with

100x magnification. (a) Mouth, (b) pharynx, (c) caecum, (d) embryo, (e) hooks of embryo,
(f) eggs, (g) testicles, (h) ovaries, (i) bar, (j) marginal hook, (k) anchor.
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Figure 5. Dactylogyrus sp. was observed using (A) Binocular microscope and (B) Lucida camera with
100x magnification. (a) Marginal hook, (b) anchor, (c) dorsal bar, (d) testicles, (e) ovaries,
() vitellaria, (g) pharynx, (h) eyespot, (i) head organs.

Trichodina sp.

Trichodina sp. is found on the surface of the
fish's body from the head to the caudal fin and in
the gill mucus of the fish. The dorsal part of the
parasite is around disc like a bowl with teeth
(denticles) in the middle and cilia that are not very
clearly visible around the outer body surface,
while the ventral part is concave and has plates to
attach itself to the host (Rokhmani et al., 2020).
Transmission of this ectoparasite occurs directly
through low-quality water or infected fish. In this
study, observations with a binocular microscope
at 400x magnification showed Trichodina sp.
circular shape with a diameter of 86.45 um
(Iriansyah et al., 2020). Observation results of
Trichodina sp. are shown in Figure 1.

The protozoan Trichodina sp was frequently
identified in this study. The high prevalence of
Trichodina sp. is due to its ability to reproduce
quickly by dividing itself and throughout its life it
resides in the fish's body and often attaches to fish
that have been infected with other parasites
(Rokhmani et al., 2020; Arumugam et al., 2024).
Trichodina sp. will first attack the epidermis.
From its life cycle, this parasite is classified as an
obligate parasite, that is, once it lives on a host, it
will remain on the host throughout its life until the
host dies and the parasite will automatically die
(Rokhmani et al., 2020).

Trichodina sp. is the cause of Trichodiniasis
in freshwater fish with clinical signs of the
infected fish swimming unsteadily, increased
respiratory frequency, change in fish color from
bright to darker, stunted growth, excessive mucus
production resulting in exhaustion and even death

due to disruption of the oxygen exchange system
(Valladédo et al., 2016). Low levels of infection do
not result in significant losses. However, if the
fish experience stress or the water quality
decreases, it supports the growth of Trichodina
sp. Infestation of ectoparasites can cause big
losses because high infection can cause acute
death without any symptoms first (lhsan and
Sitinjak, 2023). Trichodiniasis can be treated by
administering a copper oxychloride solution of
50% with a dose of 15-30 kg per ha (if the
average pond depth is 1 m). Trichodiniasis can be
prevented by maintaining pond cleanliness,
increasing the frequency of water changes, and
stabilizing the water temperature above 29°C.

Chilodonella sp.

The results of the examination showed that
the ectoparasite Chilodonella sp. tends to be
predilected on the surface of the fish's body.
Chilodonella sp. has an oval shape like a heart
with a line of cilia along the body axis. It is also
dorsoventrally flat and transparent and has
cytoplasmic granules and several small vacuoles
(Bakri et al., 2020). This ectoparasite moves
freely using the cilia on the surface of its body. In
this study, observations with a binocular
microscope with 1000x magnification showed
Chilodonella sp. with a body length of 24.36 um
and a width of 16.92 um as shown in Figure 2.
The morphology of Chilodonella sp. is depicted
using a binocular microscope with 1000x
magnification equipped with a Lucida camera
(Figure 2).
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In this study, ectoparasite Chilodonella sp.
was identified in a double infestation with the
species Trichodina sp. with a prevalence of 12.5%
or a total of 12 tilapia fish samples and in mixed
infestations of Trichodina sp. + Chilodonella sp.
+ Dactylogyrus sp. as many as 17 individuals with
a prevalence of 17.7%.

Chilodonella  sp.  reproduces  using
longitudinal division, attacking the surface of the
fish's body, fins, and gills (Deék et al., 2024). This
protozoa has two contractile vacuoles, one on the
right anterior side and the other on the posterior
side. When the host dies or the parasite is
destroyed, the cilia can still survive for up to 24
hours at a temperature of 5°C, whereas at a
temperature of 20°C they can only survive for one
hour (Bakri et al., 2020; Ihsan and Sitinjak, 2023).

Chilodonella sp. causes Chilodonelliasis
which causes damage to the skin and produces
excess mucus, the infected fish appears hypoxic
and thin, the eyes become blurry, and the most
obvious clinical sign is skin abrasion. Localized
infection in the skin and gill epithelium in acute
cases can cause death (Minggawati et al., 2022).
Treatment for Chilodonelliasis can be done by
administering a solution of malachite green to
infected fish ponds. Prevention of this disease can
be done by quarantining new fish that are going
to be introduced into cultivation ponds, reducing
pond density, and maintaining pond sanitation.

Ichthyophthirius multifillis

The results of the examination for
ectoparasite protozoa also showed I. multifillis
which was found on the surface of the fish's body
which was scraped to obtain fish body mucus and
examined natively. I. multifillis has a round shape
surrounded by cilia on the surface of its body, has
a horseshoe-shaped macronucleus, and at least
one round micronucleus. In this study,
observations with a binocular microscope at 400x
magnification showed |. multifillis with a body
diameter of 43.89 um as shown in Figure 3. The
morphology of 1. multifillis depicted using a
binocular microscope at 400x magnification
equipped with a camera lucida is shown in Figure

Another ectoparasite from the Ciliata class
that was found to infest tilapia was I. multifillis in
a double infestation with the species Trichodina
sp., which had a prevalence of 4.17% or found in
a total of 4 samples of tilapia fish. I. multifillis is
an ectoparasite that is rarely found in this study
due to multiple infestations, thereby reducing the
number of one other ectoparasite species that
infests fish. The life cycle of 1. multifillis is
divided into several phases and lengths, if I.
multifillis has reached the final phase this parasite
will look for fish to become its host but if within
48 hours it does not find fish then this parasite will
immediately die (Huang et al., 2022). I. multifillis
usually occurs in the rainy season (20-24°C),
while in the dry season, the attacks are sporadic
(Sunarto, 2019). This protozoan infection the
outermost surface of the fish's body, especially
the mucous layer of the skin, fins, and gills. This
protozoa has vibrating cilia and is an obligate
parasite in freshwater fish. Cilia measuring up to
1.5 mm can be seen clearly with the naked eye.
This parasite reproduces by dividing itself. An
adult cell can divide up to 2,000 juveniles
(Mahasri et al., 2012).

The impact of I. multifillis infection includes
the physiological function of the fish being
disturbed, causing gas exchange (O, CO,, and
ammonia) to be hampered, the fish becomes lazy
about swimming and tends to float in the water,
white spots are visible on the external part and the
fish often rubs his body on the bottom of the pond
or hard objects in the pond. To prevent this
infection, long-term soaking can be done in a
solution of quinine (1 gr / 50 L of water) or
trypoflavin (1 gr / 100 L of water), although this
cannot Kill the cyst stages, at cold temperatures
the infective elements can still hatch within 20
days (Rahman et al., 2016).

Gyrodactylus sp.

The results of the examination found the
ectoparasitic worm Gyrodactylus sp. which is
found on the body and fins of fish, has hooks-like
anchors and does not have eyespots.
Gyrodactylus sp. there is a typical organ such as a
crown, namely the opisthaptor which consists of
16 hooks and 1-2 pairs of anchors in its posterior
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part. Gyrodactylus sp. is attached to the fish using
marginal hooks and anchors to attach the marginal
hooks (Huyse and Volckaert, 2002). The
morphological body of the parasite is long oval
and has a head shaped like a letter V.
Observations with a binocular microscope with
100x magnification showed Gyrodactylus sp. had
a body length of 0.23 pm and a width of 0.06 um
(Figure 4). The image result of Gyrodactylus sp.
using a binocular microscope with 100x
magnification equipped with a Lucida camera is
shown in Figure 4.

Trematode Gyrodactylus sp. had the lowest
prevalence and was rarely found in this study,
with only 8.32% found or in 8 fish samples.
Gyrodactylus sp. single infestation with a
prevalence of 3.12% in 3 animals, while double
infestation with Dactylogyrus sp. had a
prevalence of 5.2% in 5 animals. All prevalence
values are included in the occasional or
sometimes category (Zelmer et al., 1998). The
low level of infestation of Gyrodactylus sp. in fish
is caused by competition between species in
taking nutrients from the host. Its
microdistribution is limited by other ectoparasites
that infect the gills as well. Several species of
parasites live in an organ, their micro-distribution
is limited by the presence of other parasites by
releasing a kind of pheromone from their bodies
to indicate their attachment location and prevent
other parasites from living in that area (Romano
et al., 2015). Gyrodactylus sp. has a long life
cycle starting from producing eggs. The eggs are
equipped with long filaments to attach to the
substrate. Then in about five days the eggs will
mature and hatch producing onchomyracidia
which have vibrating cilia as a swimming tool to
find a host. After finding a host, the cilia will
disappear and the onchomyracidia will develop
into an adult (Deék et al., 2024).

Gyrodactylus sp. is found on the gills and
skin surface. This parasite can cause
Gyrodactyliasis with clinical symptoms of
decreased appetite, the fish's body becomes pale,
wounds on the body surface, bleeding, and tail
fins falling out and the fish is often seen rubbing
its body deliberately against the bottom of the
pond (Grano-Maldonado, 2018). Gyrodactyliasis

can be cured by administering Niclosamide or
Hydrogen Peroxide. Prevention of
Gyrodactyliasis can be done by maintaining a
clean pond environment, reducing fish stocking
density, and immediately separating fish that look
sick to avoid spreading the disease more widely
(Schelkle et al., 2009).

Dactylogyrus sp.

The results of the examination also found
other parasites from the Trematoda class, namely
Dactylogyrus sp. on fish gills according to their
predilection. Morphological characteristics of
Dactylogyrus sp. have a flat head shape that tapers
at the most anterior part, four spots which are eye
spots, and the mouth is located near the anterior
end of the body. At the end of its posterior, there
are two pairs of large hooks (anchors) surrounded
by 14 smaller hooks called opisthaptors. In this
study, observations with a binocular microscope
with 100x magnification showed Dactylogyrus
sp. with a body length of 0.27 um and a width of
0.08 um (Figure 5). Morphology of Dactylogyrus
sp. which is depicted using a binocular
microscope with 100x magnification equipped
with a lucida camera is in Figure 5.

Dactylogyrus sp. became the most frequently
identified trematode during the study with a
prevalence of 65.6%, included in the frequently
occurring category (Zelmer et al., 1998). In this
study, the prevalence was lower than in the study
by Manurung and Gaghenggang (2016) with a
prevalence of 86.67%. Apart from Dactylogyrus
sp., other parasite species were also found in the
gills of tilapia fish, such as Trichodina sp. and
Chilodonella sp. Dactylogyrus sp. single
infestation had a prevalence of 8.33% or found in
8 animals. Meanwhile, in double infestation with
Gyrodactylus sp. the prevalence was 5.2% or
found to be infested in 5 of the total individual
samples.

Dactylogyrus sp. lives without an
intermediate host so its entire life functions as a
parasite (Shafiq et al., 2023) and its transmission
is through direct contact with organisms in water
and it will be spread faster at high population
densities of the hosts. Adult worms Dactylogyrus
sp. in the gills begin to lay eggs in spring and
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reproduce, the hottest months will be the peak of
infection. If Dactylogyrus sp. infection occurs. In
small amounts it will not cause damage to the fish
and the fish will look normal, however if it is
severe it can cause Dactylogyriasis disease with
symptoms of the fish becoming weak, the skin
looking pale, hyperplasia, and damage to the gill
lamellae until the operculum is open and
excessive mucus produced. Dactylogyriasis can
be treated by administering potassium
permanganate solution and can be prevented by
maintaining a clean pond environment and
reducing fish stocking density (Rahayu et al.,
2013).

Prevalence of Ectoparasites in Tilapia

Prevalence is the percentage of fish infected
by parasites in a sample of all fish examined. The
parasite infection level or prevalence determines
the impact on the fish. The greater the prevalence
value, the more severe the level of infection as
well as the impact it causes. The results of the
study from 96 samples of tilapia obtained from
ponds in Kalipecabean Village, Candi District,
Sidoarjo showed a prevalence of 89.56% (Table
3).

Double infestation of ectoparasites is
synergistic or mutually supports the life of each
parasite species which can cause obstacles to the
development of the fish (LOpez-Pérez et al.,
2022). The presence of multiple and mixed
infestations of ectoparasites on tilapia usually
causes the affected host to experience a reduced
immune system. Therefore, the possibility of next
infestation by other ectoparasites is very likely
(Anshary et al., 2023).

None of the parasites found in tilapia in this
study were zoonotic. However, it cannot be said
that it is safe to consume the fish. If the number
of parasites is too large to infest a fish, it can
trigger secondary infections caused by bacteria or
viruses due to wounds caused by lowered immune
system (Omeji et al., 2011). Parasite infestation
can cause economic losses for the fishing
industry. The economic effects caused by
parasites on fish include reducing the fish
population, fish productivity, and mass death
(Davidovich et al., 2023).

CONCLUSION

The types of ectoparasites that infest tilapia
fish obtained from ponds in Kalipecabean
Village, Candi District, Sidoarjo are protozoa
from the Ciliata class, namely Trichodina sp.,
Chilodonella sp., I. multifillis and from the
Trematoda class, namely the  species
Gyrodactylus sp. and Dactylogyrus sp. The
prevalence of the total number of fish infested
with ectoparasites was 89.56% with the
prevalence criteria level included in the usual
category. The highest prevalence of ectoparasites
in Trichodina sp. which infested singly, multiply,
and mixedly, was 72.91% in 70 samples, while
the lowest prevalence was infestation with
Gyrodactylus sp. which infested fish singly and
multiply was 8.32% in 8 fish samples.
Suggestions for pond farmers to raise fish in a
clean and controlled environment. So that people
as consumers can get healthy animal protein
intake from fish.
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