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ABSTRACT

This study aims to determine the relationship between water quality and fish farming Published Online:
development around the Tamarupa coastline in Pangkep Regency. The study was conducted over November 28, 2025
two months, from July to August 2025. Observations were made through observation,
measurement, and recording of water quality data at the study site. This study used a descriptive
exploratory method. Water quality measurements were conducted in situ. Data were collected
and analyzed using descriptive analysis. The results showed that all water quality parameters,
including temperature, pH, dissolved oxygen, and salinity, met the quality standards stipulated in
Government Regulation of the Republic of Indonesia No. 22 (2021), including for fish farming
activities such as milkfish. The exception was the salinity parameters at ST 1 and ST 2, which
were quite high, ranging from 38 to 38.5 ppt.
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INTRODUCTION

Water is the habitat of milkfish, influencing their growth and survival. Therefore, pond water must meet both volume and quality
requirements (Wahyuni et al., 2020). Generally, water quality parameters are grouped into two categories: primary and secondary
parameters. Primary parameters are chemical compounds that enter water bodies without reacting with other compounds, leading
to adverse impacts on the waters. In contrast, secondary parameters are formed through chemical reactions that transform into other
compounds, which can have both negative and positive effects on the waters (Putriningtias et al., 2021).

The water quality parameters observed to ensure whether the waters in the area are good or bad include physical and chemical
parameters such as temperature, pH, dissolved oxygen, salinity, current speed, depth, and brightness (Romimohtarto and Juwana
2001). Pond waters are one area that can be utilized to boost the economic sector (Wahyuni et al., 2020). One location for fish
farming in ponds is the coastal area. Monitoring water quality in coastal areas is deemed necessary, especially in areas susceptible
to pollution. Furthermore, these areas harbor numerous interests, such as fish farmers, fish farms, fishing communities, and various
other activities.

The sustainability of aquaculture, including in coastal areas, is highly dependent on the quality of the aquatic environment. Different
aquatic environmental conditions can affect the physical, chemical, and biological quality of the environment. In aquaculture, water
quality is a key factor for success because it is an absolute requirement for maintaining cultivated organisms (Wahyuni et al., 2020).
Water quality analysis is conducted as an effort to control and minimize pollution and damage to coastal and marine areas
(Mudloifah & Tarzan, 2023).

Tamarupa Beach Waters is one of the coastal areas in Pangkep Regency, Indonesia, where there are community activities such as
milkfish cultivation and seaweed cultivation. Even around Tamarupa Beach, Pangkep Regency, there are many community activities
that are prone to causing a decline in water quality, such as agricultural activities, milkfish pond cultivation, and community waste.
According to Gholizadeh et al. (2016), any change in the vulnerable ecosystem due to anthropogenic activities can endanger the
habitat of fish and other aquatic organisms. Therefore, water quality testing was conducted to determine whether the Tamarupa
coastline was still suitable for fish farming, especially milkfish. Several water quality parameters measured were temperature, pH,
dissolved oxygen, and salinity.
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MATERIAL AND METHOD

The research was conducted over two months, from July to August 2025, on the Tamarupa coast in Pangkep Regency, Indonesia.
Observation is a data collection technique in which researchers directly observe the objects being studied. The observations used
for the study were systematically planned. Observations were conducted by observing, measuring, and recording water quality data
at the research sites. This study used a descriptive exploratory method. Data collection was conducted at three stations: location 1
(ST 1), located near a mangrove forest; location 2 (ST 2), located on the coast and adjacent to a tourist attraction; and location 3 (ST
3), located near a river estuary and directly connected to residential areas and agricultural areas. Water quality measurements were
conducted in situ. Measurement of water quality at the research location includes water temperature, water pH, water dissolved
oxygen and water salinity.

Temperature testing or measurement is carried out by taking water samples at designated stations with a thermometer using the
method according to the National Standardization Agency (BSN). (2005). SNI-06-6989.23-2005. Temperature testing is carried out
by directly dipping the thermometer into the test sample and leaving it for 2 to 5 minutes until the thermometer shows a stable value.
Next, record the thermometer scale reading without first removing the thermometer from the water.

pH measurement is done by taking water samples at predetermined stations, determining pH levels using methods according to the
National Standardization Agency. (2004). SNI 06-6989.11-2004. Observation of test samples can be done by calibrating the pH
meter with a buffer solution according to the tool's work instructions. Condition the test sample to room temperature, dry it with
tissue paper, then rinse the electrode with distilled water, rinse the electrode with the test sample, then dip the electrode into the test
sample until the pH meter shows a constant reading. Next, record the results of the scale reading.

Dissolved oxygen (DO) testing is performed using a DO meter. The procedure for using a DO meter is to first calibrate the meter at
zero, dip the probe tip into the sample, press Ar, then press RUN, and then press enter. Then, wait for the meter reading to stabilize.
Salinity measurements were performed using an Atago Master-3m refractometer. Salinity measurements began with calibrating the
refractometer using distilled water. The refractometer was then dried. After drying, the refractometer was dripped with sample water
and observed. The results were then recorded.

RESULTS AND DISCUSSION

Water Temperature (°C)

Temperature is one of the important water quality parameters because it is abiotic in the aquatic environment. Because the average
aquatic biota is poikilothermic, or cannot regulate its body temperature (Levinton 1982), it is very dependent on the temperature
conditions of the waters where the biota lives. If the temperature conditions do not match the tolerance that can be accepted by the
biota, it can cause death (Hutagalung 1988). Furthermore, Boyd (2015) stated that temperature is a water quality parameter that
affects the metabolic processes of aquatic organism.

The average water temperature range during the study was 27.98-29.5°C, with the highest temperature at location 3 and
the lowest at location 1 (Figure 1). The low water temperature at location 1 is thought to be due to its proximity to a mangrove
forest. Dawes (1981) stated that the normal range tolerated by marine life is 27-30°C. On the other hand, the temperature indicated
by Wulandari et al.'s (2015) research ranged between 28—30°C. Water temperature was relatively stable with modest increases
(Putriningtias et al., 2021). This temperature range is still within the temperature tolerance limit for marine life according to the
quality standards of the Republic of Indonesia Government Regulation No. 22 (2021); namely, the optimal temperature for the
survival of marine biota is between 28 and 32°C. Significant changes in water temperature from high to low can cause disruptions
in the respiration, metabolism, and circulation processes in marine biota (Oktafiansyah, 2015). Ismail et al. (1993) stated that the
temperature for milkfish growth is 27-31°C. Meanwhile, Ahmad and Ratnawati (2002) stated that fish can still live normally at a
temperature of 27-35°C. The temperature range of the results of measurements from all stations is around 27-30°C, in accordance
with what is needed by marine biota to grow well (Putriningtias et al., 2021).
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Figure 1. Average Water Temperature During Research

Temperature changes affect the physical, chemical, and biological processes in water bodies. Increased water temperature will have
several consequences, including a decrease in the amount of dissolved oxygen in the water, an increase in the rate of chemical
reactions, disruption to the life of fish and other aquatic animals, and if the lethal temperature limit is exceeded, fish and other
aquatic animals may die (Fardiaz, 1992). Increased temperatures also cause increased decomposition of organic matter by microbes.
The optimum temperature range for phytoplankton growth in water is 20—30°C (Effendi, 2003). According to Wardoyo (1975), the
higher the temperature, salt content, and partial pressure of dissolved gases in water, the lower the solubility of oxygen in water.
This is, of course, greatly influenced by high anthropogenic activity, weather, and water flow, both from river estuaries and
community waste discharge.

Dissolved oxygen (ppm)

Dissolved oxygen is a limiting factor for all biota living in a body of water. Dissolved oxygen is a basic requirement for aquatic life
(Putriningtias et al., 2021). Dissolved oxygen (DO) is a water quality parameter required for organism metabolism (Mudloifah &
Tarzan, 2023). Dissolved oxygen levels during the study ranged from 4.12 to 4.68 ppm, with the highest dissolved oxygen content
at ST 2. The high dissolved oxygen levels at ST 2 are thought to be due to its coastal location and proximity to tourist attractions,
which are exposed to sunlight daily (Figure 2). The range of dissolved oxygen (DO) levels is below the quality standard set by
Government Regulation of the Republic of Indonesia No. 22 (2021), which stipulates an optimal dissolved oxygen (DO) level for
marine biota survival of >5 mg/L. Low dissolved oxygen (DO) levels can be caused by low exposure to sunlight in the waters,
which inhibits phytoplankton photosynthesis, and by low water current speeds (Mudloifah & Tarzan, 2023). Based on the research
results of Susilowati et al. (2012), the measurement of water quality parameters for good dissolved oxygen levels is 7.2 ppm. Based
on the standard for marine water quality, especially for marine biota, which is above 5 mg/L, the condition of dissolved oxygen in
the waters of Ujung Perling Island is still classified as the standard for marine water quality, so that the waters can be said to have
sufficient dissolved oxygen for the survival of marine biota.
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Figure 2. Average Dissolved Oxygen in Water During Research
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Dissolved oxygen plays a crucial role in the breakdown of organic matter by microorganisms, which are then utilized by organisms
for respiration. It is a key support for biota life and a key indicator of aquatic fertility. Aquatic biota also require dissolved oxygen
for metabolism (Putriningtias et al., 2021). However, dissolved oxygen levels will decrease if the water contains high levels of
organic waste due to the presence of bacteria that decompose organic matter, which in turn consumes large amounts of dissolved
oxygen (Undap et al., 2018). Hardjowigeno and Widiatmoko (2001) stated that DO levels of 3 mg/L are considered suitable for use
in milkfish cultivation ponds. Too low oxygen levels in cultivation can affect the survival of milkfish because they can cause
suffocation, while too high dissolved oxygen levels can cause gas bubble disease (Utojo and Pirzam, 2000). Dissolved oxygen levels
in the coastal waters of Tamarupa, Pangkep Regency, are sufficient and are considered in very good condition, so it can be said that
the waters in this area are not exposed to waste.

Water pH

The degree of acidity (pH) is a water quality parameter that plays a crucial role in aquatic biochemical processes (Simanjuntak,
2012). The pH range of water at the research site was 7.59—7.81 (Figure 3). Figure 3 shows that there was no significant difference
in the pH ranges across the research sites. This pH range complies with the standards set by Government Regulation of the Republic
of Indonesia No. 22 (2021), which states that the optimal pH for marine life is between 7.0—-8.5. This pH is classified as alkaline.
Water pH has a significant impact on the diversity, abundance, and dominance of plankton, as well as the productivity of marine
waters (Megawati et al., 2014). According to Nybakken (1992), in marine environments, pH tends to be stable and is usually in the
range of 7.50-8.40. Ferawati et al. (2014) also stated that the ideal degree of acidity (pH) for marine biota growth is 7—8. According
to Wulandari et al. (2015), every marine biota requires certain pH conditions for its survival, and this is no exception. Seawater has
a significant buffering capacity to prevent pH changes. Even a slight change in pH from its natural pH will indicate disruption of
the buffer system (Putriningtias et al., 2021). The pH value for milkfish growth is between 7.0 and 8.5 (SNI 6148.3:2013), pH 6.5-
8.5 (Koswara, 2011), and pH 6.5-9.0 (Rangka and Asaad, 2010). According to Odum (1996), the optimal pH for milkfish cultivation
is 6-9.
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Figure 3. Average pH of Water During Research

Waters Salinity

Salinity is a water quality parameter that indicates the level of dissolved salt in water (Hamuna et al., 2018). Salinity is part of the
chemical properties of water, in addition to temperature, pH, substrate, and others. Salinity is influenced by tides, rainfall,
evaporation, precipitation, and topography of a body of water. As a result, the salinity of a body of water can be the same or different
from other bodies of water, for example, inland waters, seas, and brackish waters. The salinity range of seawater is 30—35%o,
estuaries 5-35%o, and freshwater 0.5—-5%o (Nybakken, 1992).
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Figure 4. Average Water Salinity During the Research

Seawater salinity affects the distribution, abundance, and growth of aquatic biota, as well as their density in a body of water
(Putriningtias et al., 2021). Salinity data in the Tamarupa Coastal waters indicate that the water salinity is still within the marine
water quality standards for the survival of marine biota based on Government Regulation of the Republic of Indonesia Number 22
of 2021. Therefore, the water salinity conditions in the Tamarupa Coastal area are still considered good, except for ST 1 and ST 2,
which have a salinity of 38—38.5 ppt. Salinity conditions to support the growth of marine biota, as stated by Wulandari et al. (2015),
are such that the optimum salinity range for marine biota growth is around 30 ppt. In addition, each marine biota has a different
tolerance range for salinity, so salinity is one of the important factors that influence the survival and growth of biota. According to
Kadi (2006), a good salinity range for marine biota in tropical areas is in the range of 32—34 ppt water salinity.

The salinity range is below the quality standard of Government Regulation of the Republic of Indonesia No. 22 (2021), which states
that the optimal salinity for marine life is between 33 and 34%o. The high salinity values in ST 1 and ST 2 are due to location 1 (ST
1) being located near a mangrove forest and location 2 (ST 2) being located on the coast and close to tourist attractions, while
location 3 (ST 3) is located near a river estuary. According to Patty et al. (2020), water salinity is influenced by water distribution
patterns, evaporation, weather, and the influx of freshwater carried by river flows.

CONCLUSION

All water quality parameters, including temperature, pH, dissolved oxygen, and salinity, have met the requirements according to the
quality standards of the Republic of Indonesia Government Regulation No. 22 (2021), including for fish farming activities such as
milkfish, except for the salinity parameters at ST 1 and ST 2, which have high salinity because they are in the range of 8-8.5 ppt.
The low salinity at ST 3 is because the ST is directly connected to the river estuary.
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