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Abstract. The management of fish aquaculture need to be considered. The poor quality of
water can cause fish being easily stressed, so that can lead a disease in fish. This study aims to
determine the prevalence of ectoparasites and knows the correlation between ectoparasites
prevalence in milkfish, with the quality of the water contained in Sedati District, like Segoro
Tambak Village, Banjar Kemuning, and Tambak Cemandi. The method is descriptive method
which determined by specific criteria (purposive sampling). The sampling method was random
sampling on each farm. The main parameter is water quality, such as temperature, salinity, pH,
brightness, dissolved oxygen, and ammonia. Supporting parameters was the clinical symptoms
of milkfish. The results showed that one ectoparasite species infested milkfish, namely
Chilodonella with 0.2% total prevalence value of the three villages in Sedati District, the
highest prevalence was in Tambak Cemandi, the lowest was in Segoro Tambak 0%, the
measurement of water quality in the three villages ranged from temperature 26-27°C, salinity
12-22 ppt, pH 8-8.5, brightness 23-28 cm, dissolved oxygen 2-5 mg / L, ammonia 0.03-0.15
mg / L. There is a positive correlation between temperature, salinity, pH, dissolved oxygen,
ammonia, and brightness with the prevalence of Chilodonella.

1. Introduction

Controlling the conditions of the aquaculture environment in order to remain stable and optimal for
aquatic organisms including fish as cultivated animals is very necessary. One of them is the quality of
water as a living medium for the biota. Good water quality is a suitable water for cultivation activities
where commodity types can live and grow normally. The poor quality of water in aquaculture can
cause fish being easily stressed, so that can lead a disease in fish [1].

The cultivation of milkfish that has been carried out is cultivation in ponds and marine floating net
cages. The fishpond area of East Java province was recorded in 2009, East Java had a pond area of
58,100.69 ha or = 10% of the total pond area in Indonesia. Meanwhile, the area with the largest pond
area is in two locations, namely Gresik 17,095.08 ha and Sidoarjo 15,530.40 ha. Although Gresik has
a larger pond than Sidoarjo, the production level of Sidoarjo pond is higher than Gresik [2].

The increasing demand for milkfish requires the development and sustainability of milkfish
cultivation activities which often face obstacles. One of them is when an infectious disease, like
viruses, bacteria, fungi and parasites occurs [3]. Parasites are small organisms that live outside or
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inside other larger organisms to obtain food. According to Azmi er al. [4] parasites in fish can be
divided into two group, ectoparasites and endoparasites. Endoparasites are parasites that live on organs
in the body of the fish such as digestion, blood, liver and other body tissues. Ectoparasites are parasites
that live on the outer surface of the host's body such as scales, skin and gills. Ectoparasites infection
results in damage to external organs, namely the skin and gills.

The emergence of disease cannot be separated from the role of water quality. Water as a living
medium for fish must have a good quality and quantity requirements. Pond water management is an
activity to prepare and maintain water quality during maintenance [5].

2. Materials and methods

2.1 Research metodhology

The research materials consisted of milkfish (Chanos chanos) and giemsa solution as staining for
protozoan parasites. Research equipment consisted of sample bottles, thermometer, sechi disk, DO
test kit, ammonia test kit, pH paper, refractometer, and microscope. Plastic transport filled with
oxygen used for taking fish samples, tweezers used for the calculation of ectoparasite identification,
object glass, cover glass, dropper, tray, and tissue.

2.2 Research design

This study uses descriptive research, namely a research method that seeks to describe and iterate
objects just the way it is. This study uses a descriptive-analytical research design, which is to find
facts with correct interpretations and find out the analysis shown to test hypotheses and make deeper
interpretations of relationships [6].

2.3 Field survey

The field survey was carried out in the pond of the Sedati District. Sedati District was chosen because
it has a center of superior milkfish cultivation in Sidoarjo. Three villages were taken, there are Segoro
Tambak, Tambak Cemandi and Banjar Kemuning which were chosen because of their different
geographical locations and data on farmers who cultivate milkfish. According to Deri e al. [7]. the
determination of the location of the observations was carried out by purposive sampling, then the
location selected with certain considerations and criteria.

2.4 Sampling

The sampling method was random (random sampling) which was taken in three villages in the Sedati
District, there are Segoro Tambak, Tambak Cemandi and Banjar Kemuning. Each location was taken
as much as 5% of fish from the fish population in the pond plots of 1000 fish, 50 fish in each location,
the total sample of fish was 150 fish. According to Yount [8], fish samples with a population of 1000-
5000 were taken as much as 5% of the fish population.

2.5 Sample inspection
Identification aims to determine the type of ectoparasites infested milkfish, such as fins, skin and gills.
The method of examining ectoparasites on the body surface is done by scraping [9]. The fish that had
been taken were measured for body length and observed by scraping the body surface and fins,
scraping was carried out on both sides of the fish's body and also all parts of the fins then observed
under a microscope with a magnification of 100x. If ectoparasite is found positive, staining is
immediately carried out, whereas if it is negative, the examination is continued on the next sample.
Examination of milkfish gills is done natively, namely by directly examining the gill lamellae using a
40x and 100x magnification microscope. Prevalence is the large percentage of infested fish from the
sample fish examined. Prevalence is calculated using the following formula:

The number of fish that were attacked
Prevalence = x 100%

The number of fish samples examined

[¥]
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2.6 Water quality measurement

Water quality measurements are carried out simultaneously with milkfish sampling, water quality
measured are temperature, brightness, pH, ammonia, salinity, and dissolved oxygen. Temperature
measurements were carried out with a thermometer, brightness with a secchi disc, pH with pH paper,
salinity with a refractometer, and dissolved oxygen with a DO test kit. Meanwhile, ammonia uses an
ammonia test kit. According to Mardiana et al. [10] the feasibility of cultivation can be viewed from
the quality of water in the form of temperature, dissolved oxygen, salinity, brightness, pH, and
ammonia which are sufficient to describe the feasibility of a waters in cultivation.

2.7 Research parameters

The main parameters in this study were the type of ectoparasite and the prevalence of ectoparsite that
attacked milkfish. The results of water quality measurements include temperature, pH. salinity,
dissolved oxygen, brightness and ammonia. Supporting parameters include observation of clinical
symptoms of milkfish that affect the condition of the fish, such as white spots, inactive fish, and skin
irritation due to eating epithelial cells.

3. Result and discussion

3.1 Water Quality Measurement

Water sampling and measurement of water quality were carried out in a milkfish pond in Sedati
District which was selected from three locations, there are Segoro Tambak, Banjar Kemuning, and
Tambak Cemandi. Water quality measurements include temperature, salinity, brightness, pH,
dissolved oxygen. and ammonia. The results of water quality measurements can be seen in table 1.

Table 1. Results of water quality measurements

Parameter District
Segoro Tambak Banjar Kemuning Tambak Cemandi

Temperature (°C) 27 26 27
Salinity (ppt) 22 16 12
pH 8 8 8.5
Brightness (cm) 26 23 28

Dissolved Oxygen

(mg/L) e 5 4 2

Ammonia (mg/L) 0,03 0,03 0.15

The results of the examination show that there are differences in water quality, this is due to
differences in the location taken in Segoro Tambak village, a pond that is taken close to the beach so
that the traffic is higher than other villages by 22 ppt, ponds in Banjar Kemuning Tambak sampled far
from the beach with the salinity of 16 ppt, and ponds in Tambak Cemandi sampled further away from
the beach, therefore the salinity is lower than the others, which is 12 ppt, other water quality such as
dissolved oxygen in Tambak Cemandi village. is below the optimal value range for milkfish
cultivation, which is < 3 ppm at 2 ppm.According to Reksono [11] the optimal dissolved oxygen
content for milkfish cultivation is > 3 ppm. Ammonia in Tambak Cemandi village is the highest
compared to the other two villages, that is 0.15 mg / L. According to Harijanto [12], the ammonia
content that is still tolerated by milkfish is <0.1 mg /L.

3.2 Ectoparasites found

Research on a total of 150 fish from three villages in Sedati District, there are Segoro Tambak, Banjar
Kemuning, and Tambak Cemandi which were sampled, found ectoparasites that infest milkfish in the
pond, namely Chilodonella of the protozoan phylum attached to the gills.
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Chilodonella included in the protozoan phylum of the ciliate class has an asymmetrical
morphology of oval body shape with an indentation on the posterior side. This protozoa has a number
of small vacuoles, macronucleus, micronucleus and is covered in ventral cilia as a means of
movement. Chilodonella was found in milkfish scales which were scraped first, then observed on a
microscope with a magnification of 100x. This parasite infests milkfish in Banjar Kemuning and
Tambak Cemandi areas. The results of the observations can be seen in Figure 1.

Figure 1. Chilodonella at 100x magnification (1) Macronucleus, (2)
Micronucleus, (3) Oral basket, (4) Vacuole, (5) Cilia.

The ectoparasites that were found consisted of one species, that is Chilodonella from phylum
protozoa and ciliate class which were found in the pond sites of Banjar Kemuning and Tambak
Cemandi villages. These parasites were found to infest the skin and fins of the milkfish. The parasite
forms an asymmetric oval body with an indentation on the posterior side. This protozoa has two
contractile vacuoles which are located on the right anterior and the other is located posteriorly, there
are cilia as a means of movement. This is in accordance with the key identification which states that
Chilodonella has a slightly asymmetric oval-shaped body, has an oval-shaped macronucleus, a
micronucleus that is located in the posterior region, has two contractile vacuoles which are anterior
and posterior.

3.3 Ectoparasite prevalence
The prevalence rate of milkfish that is attacked by ectoparasites in the Sedati District can be seen in

table 2.

Table 2. Prevalence of milkfish attacked by ectoparasites

Village Number of milkfish infested with  Prevalence (%)  Prevalence Category
ectopracite
+ -
Segoro Tambak 0 50 0 Almost never
Banjar Kemuning 2 48 4% Occasionally
Tambak Cemandi 3 47 6% Occasionally
5 145 10% Often

Note: (+) is infested with ectoparasites, (-) is not infested with ectoparasites

The results showed that there were ectoparasites that attacked milkfish with the discovery of
Chilodonella species. The total prevalence is 10% which is included in the Often category, in Segoro
Tambak village, there are no ectoparasites that attack milkfish, therefore the prevalence value of 0% is
included in the Almost never category, in Segoro Tambak village there were 2 fish that were attacked
by parasites out of 50 fish. The sample of milkfish that was examined with a prevalence value of 4%,
included in the Occasionally category, Tambak Cemandi village found that 3 fish were attacked by
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Chilodonella ectoparasites from a sample of 50 examined milkfish with a prevalence value of 6%
which was included in the Occasionally category.

The results of calculating the total prevalence of ectoparasites in milkfish (C. chanos) shows that
from the total fish taken as many as 150 fish, 5 fish were positively attacked by ectoparasites, where in
Segoro Tambak village there were no ectoparasites that infested milkfish so the prevalence value of
0% was included in the Almost never category, Segoro Tambak village found two. Fish that were
infested with Chilodonella ectoparasite, the prevalence value obtained was 4% into the Occasionally
category, and in Tambak Cemandi village, it was found that three milkfish were infested with
Chilodonella parasites, the prevalence value obtained was 6% into the Occasionally category. The
109 total prevalence value of the three villages in Sedati District is included in the Often category,
namely the occurrence of ectoparasites that attack milkfish from three villages in Sedati District.

The difference in the prevalence value of ectoparasites is caused by several factors, such as water
quality. According to Handayani et al. [13] the incidence of ectoparasite infection occurred in several
factors of water quality in cultivation, fish age, fish size, and differences in the fish given.

3.4 Correlation Between Water Quality and Ectoparasite Prevalence

3 4.1 Result

The results of the calculation of the correlation coefficient between salinity and prevalence
Chilodonella in milkfish (Chanos chanos) which is R = 0.997 with the linear regression equation is Y
= 13.42-0.605x. The result of the calculation of the correlation coefficient between pH and the
prevalence of Chilodonella in milkfish (Chanos chanos) is R = 0.756 with the linear regression
equation is Y = -62 + 8x. The results of the calculation of the correlation coefficient between
brightness and prevalence Chilodonella in milkfish (Chanos chanos) which is R = 0.929 with the
linear regression equation is Y = 10,143-1 857x. The results of the calculation of the correlation
coefficient between dissolved oxygen and prevalence Chilodonella in milkfish (Chanos chanos) which
is R =0.929 with the linear regression equation is Y = 10,143-1,857x. The results of the calculation of
the correlation coefficient between ammonia and prevalence Chilodonella in milkfish (Chanos
chanos) which is R =0.756 with the linear regression equation is Y = 1 + 33.33x.

3.4 .2 Discussion

The results of statistical analysis were the correlation coefficient (R) between water quality and the
prevalence of ectoparasites found in milkfish (Chanos chanos). The value of the correlation coefficient
between temperature and the prevalence of Chilodonella is R = -0.189 this value indicates a low
negative correlation between temperature and the prevalence of Chilodonella ectoparasites. R2 is the
coefficient of determination 0.036 which shows the ability of temperature to influence the prevalence
of Chilodonella ectoparasites by 3.6%, while the remaining 96.4% is influenced by other factors such
as other water quality. In the equation Y = 30-1x the value of the regression coefficient is equal to,
every | unit increase in temperature content will have an effect on decreasing the average prevalence
of Chilodonella by 1 unit.

The correlation coefficient between salinity and Chilodonella prevalence is R = 0.997 this value
indicates a very strong negative correlation between salinity and prevalence. R2 is the coefficient of
determination of 0.994, indicating the ability of salinity to influence the prevalence of ectoparasites by
99 4%, while the remaining 0.6% is influenced by other factors. The amount of regression can be
expressed in the equation Y = 13,421-0,605x. The regression coefficient of -0.605 negative sign (-)
indicates an opposite relationship between salinity and the prevalence of Chilodonella because the
regression coefficient is negative, which means that each increase in salinity will be followed by a
decrease in the prevalence value of Chilodonella. Every | unit increase in salinity will have an effect
on decreasing the average prevalence of Chilodonella by 0.605 units.

Correlation coefficient (R) value between pH and ectoparasite prevalence Chilodonellais 0.756 this
value indicates a strong positive correlation between pH and the prevalence of ectoparasites. R2 is the
coefficient of determination of 0.571 indicating the ability of pH to influence the prevalence of
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ectoparsite by 57.1% while the remaining 429 is influenced by other factors. The regression equation,
namely Y = -62 + 8x the regression coefficient of +8 sign (+) shows the same relationship, that’s if the
ph content increases by 1 unit it will affect the prevalence which increases by 8 units.

The correlation coefficient value between brightness and the prevalence of Chilodonella
ectoparasites was 0,982 this value indicates a very strong negative correlation between brightness and
ectoparasite prevalence. R2 is the coefficient of determination of 0.964, indicating the ability of
brightness to influence the prevalence of ectoparasites of 96.4%. the remaining 3.6% is influenced by
other factors. The regression equation is Y = 43,833-15x, where if the brightness increases by one
unit, the prevalence decreases by 1.5.

The value of the correlation coefficient between dissolved oxygen and the prevalence of
Chilodonella ectoparasites is -0.929 this value indicates a very strong negative correlation between
dissolved oxygen and the prevalence of Chilodonella ectoparasites. R2 is a terminated efficiency value
of 0.862, indicating the ability of dissolved oxygen to affect the prevalence of ectoparasites by 86.2%,
the remaining 13.8 is influenced by other factors. The regression equation Y = 10,143-1 857x where if
dissolved oxygen has increased by one unit, the prevalence has decreased by 1.857.

The correlation coefficient value between ammonia and the prevalence of Chilodonella ectoparsite
is 0.756. This value indicates a strong positive correlation between ammonia and the prevalence of
Chilodonella ectoparasite. R2 is the coefficient of determination of 0.571 indicating the ability of
ammonia which affects the prevalence of ectoparasites by 57.1% and the remaining 42.9% is
influenced by other factors. The regression equation is Y = 1 + 33.33, where when ammonia has
increased by one unit, the prevalence has decreased by 33.33.

4., Conclusion

The water quality in the milkfish ponds in the three villages in Sedati District, namely Segoro Tambak,
Banjar Kemuning and Tambak Cemandi, is still in good enough condition for milkfish cultivation. The
prevalence of ectoparasites that was found was 10% of the total of the three villages into the category
often. There is a very strong negative correlation between salinity, brightness and dissolved oxygen to
ectoparsite prevalence, strong positive correlation between pH and ammonia to ectoparasite
prevalence, low negative correlation between temperature and ectoparasite prevalence in milkfish.
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RUBRIC: 6TH-8TH SCIENCE ARGUMENT (CER)

CLAIM

Take an arguable position on the scientific topic and develop the essay around that stance.

ADVANCED

PROFICIENT

DEVELOPING

EMERGING

EVIDENCE

The essay introduces a precise, qualitative and/or quantitative claim based on the
scientific topic or text(s), regarding the relationship between dependent and
independent variables. The essay develops the claim and counterclaim fairly,
distinguishing the claim from alternate or opposing claims.

The essay introduces a clear, qualitative and/or quantitative claim based on the
scientific topic or text(s), regarding the relationship between dependent and
independent variables. The essay effectively acknowledges and distinguishes the
claim from alternate or opposing claims.

The essay attempts to introduce a qualitative and/or quantitative claim, based on
the scientific topic or text(s), but it may be somewhat unclear or not maintained
throughout the essay. The essay may not clearly acknowledge or distinguish the
claim from alternate or opposing claims.

The essay does not clearly make a claim based on the scientific topic or text(s), or
the claim is overly simplistic or vague. The essay does not acknowledge or
distinguish counterclaims.

Include relevant facts, definitions, and examples to back up the claim.

ADVANCED

PROFICIENT

DEVELOPING

EMERGING

REASONING

The essay supplies sufficient relevant, accurate qualitative and/or quantitative
data and evidence related to the scientific topic or text(s) to support its claim and
counterclaim.

The essay supplies relevant, accurate qualitative and/or quantitative data and
evidence related to the scientific topic or text(s) to support its claim and
counterclaim.

The essay supplies some qualitative and/or quantitative data and evidence, but it
may not be closely related to the scientific topic or text(s), or the support that is
offered relies mostly on summary of the source(s), thereby not effectively
supporting the essay's claim and counterclaim.

The essay supplies very little or no data and evidence to support its claim and
counterclaim, or the evidence that is provided is not clear or relevant.

Explain how or why each piece of evidence supports the claim.

ADVANCED

The essay effectively applies scientific ideas and principles in order to explain how
or why the cited evidence supports the claim. The essay demonstrates consistently
logical reasoning and understanding of the scientific topic and/or text(s). The
essay's explanations anticipate the audience's knowledge level and concerns
about this scientific topic.



PROFICIENT

DEVELOPING

EMERGING

FOCUS

The essay applies scientific reasoning in order to explain how or why the cited
evidence supports the claim. The essay demonstrates logical reasoning and
understanding of the scientific topic and/or text(s). The essay's explanations
attempt to anticipate the audience's knowledge level and concerns about this
scientific topic.

The essay includes some reasoning and understanding of the scientific topic
and/or text(s), but it does not effectively apply scientific ideas or principles to
explain how or why the evidence supports the claim.

The essay does not demonstrate clear or relevant reasoning to support the claim
or to demonstrate an understanding of the scientific topic and/or text(s).

Focus your writing on the prompt and task.

ADVANCED

PROFICIENT

DEVELOPING

EMERGING

ORGANIZATION

The essay maintains strong focus on the purpose and task, using the whole essay
to support and develop the claim and counterclaims evenly while thoroughly
addressing the demands of the prompt.

The essay addresses the demands of the prompt and is mostly focused on the
purpose and task. The essay may not acknowledge the claim and counterclaims
evenly throughout.

The essay may not fully address the demands of the prompt or stay focused on
the purpose and task. The writing may stray significantly off topic at times, and
introduce the writer's bias occasionally, making it difficult to follow the central
claim at times.

The essay does not maintain focus on purpose or task.

Organize your writing in a logical sequence.

ADVANCED

PROFICIENT

DEVELOPING

The essay incorporates an organizational structure throughout that establishes
clear relationships among the claim(s), counterclaims, reasons, and evidence.
Effective transitional words and phrases are included to clarify the relationships
between and among ideas (i.e. claim and reasons, reasons and evidence, claim
and counterclaim) in a way that strengthens the argument. The essay includes an
introduction and conclusion that effectively follows from and supports the
argument presented.

The essay incorporates an organizational structure with clear transitional words
and phrases that show the relationship between and among ideas. The essay
includes a progression of ideas from beginning to end, including an introduction
and concluding statement or section that follows from and supports the argument
presented.

The essay uses a basic organizational structure and minimal transitional words
and phrases, though relationships between and among ideas are not consistently



EMERGING

LANGUAGE

clear. The essay moves from beginning to end; however, an introduction and/or
conclusion may not be clearly evident.

The essay does not have an organizational structure and may simply offer a series
of ideas without any clear transitions or connections. An introduction and
conclusion are not evident.

Pay close attention to your tone, style, word choice, and sentence structure when writing.

ADVANCED

PROFICIENT

DEVELOPING

EMERGING

The essay effectively establishes and maintains a formal style and objective tone
and incorporates language that anticipates the reader's knowledge level and
concerns. The essay consistently demonstrates a clear command of conventions,
while also employing discipline-specific word choices and varied sentence
structure.

The essay generally establishes and maintains a formal style with few possible
exceptions and incorporates language that anticipates the reader's knowledge
level and concerns. The essay demonstrates a general command of conventions,
while also employing discipline-specific word choices and some variety in
sentence structure.

The essay does not maintain a formal style consistently and incorporates language
that may not show an awareness of the reader's knowledge or concerns. The essay
may contain errors in conventions that interfere with meaning. Some attempts at
discipline-specific word choices are made, and sentence structure may not vary
often.

The essay employs language that is inappropriate for the audience and is not
formal in style. The essay may contain pervasive errors in conventions that
interfere with meaning, word choice is not discipline-specific, and sentence
structures are simplistic and unvaried.



