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Abstract

Objective: The study aims to determine the condition of the water quality parameters and cadmium content around
Awarange Beach, Barru Regency, Indonesia, in relation cultivation of milkfish (Chanos chanos Forskal).

Material and method: This research was conducted from July to August 2024 at Awarange Beach, Barru Regency,
Indonesia. The research location is divided into 3 stations, namely Station 1 (ST.1), namely the beach near the La Sonrai
recreation area/mangrove forest; Station 2 (ST.2), namely around Awarange Port, Barru Regency; and Station 3 (ST.3),
namely around the Awarange Shipyard. The parameters measured were temperature, dissolved oxygen, pH, salinity,
and cadmium content of seawater. The research data obtained were then processed and analyzed using descriptive
analysis.

Results: Based on the research results, it shows that the water quality at the research location, consisting of
temperature, dissolved oxygen, pH, salinity, and cadmium content, only salinity has a fairly high value. Kualitas perairan
yang lain masih sesuai dengan kebutuhan hidup dan pertumbuhan ikan bandeng, termasuk kandungan cadmium
dengan nilai <0.003 ppm.

Conclusion:Overall, the water quality and cadmium heavy metal content at the research location are still suitable and
feasible for the development of milkfish (Chanos chanos Forskal) cultivation.
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1 Introduction

Indonesia is a country that has a larger ocean area than land area, with a coastline of +95,000 km? (Sukamto, 2017).
Coastal areas and small islands are very rich in natural resource potential that can be utilized for the welfare of the
community. Non-living resources, including environmental services for the growth of tourism, are one of them
(Rahmawan and Gemilang, 2017). According to Dahuri (1996), coastal areas with various ecosystems within them are
productive areas and are used for various development activities. As a result, coastal areas become highly vulnerable to
the impacts of development. Johnson et al. (2023) showed that collaboration between governments, scientists, and local
groups can boost the effectiveness of coastal region management.

Coastal resources of primary concern are fisheries, mangroves, and coral reefs (Dahuri et al., 2004). If the use of coastal
land is not in accordance with its intended use, it will have a major impact on the sustainability of coastal ecosystems
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and the lives of its people. Changes in coastal areas are triggered by various activities such as industry, housing,
transportation, ports, aquaculture, agriculture, and tourism (Mubarak et al., 2024). Coastal development can be
beneficial economically, but it can also harm marine ecosystems, particularly coral reefs (Dahuri et al. 2008). The
mismatch between coastal land use and its designation is influenced by the interests and needs of the community to
obtain maximum benefits (Mubarak et al., 2024).

According to Hu et al. (2008), increasing land use from one type of use to another followed by a reduction in other types
of land use over time can affect the local ecological system, including water pollution and air pollution. The impact on
the status of the aquatic environment can have an impact on the community, both to meet domestic needs and other
needs (Puspita et al., 2018). Although the sea has the ability to maintain balance (homeostasis) and is able to purify
itself (self-purification) from all pollutants that enter the water body. However, the sea is also the final storage system
for all types of waste produced by human activities. If the pollution load received by the sea exceeds its carrying capacity,
the quality of seawater will decline (Elyazar et al.,, 2007).

Water quality is the nature of water and the content of living creatures, energy substances, and other components
contained in water (Effendi, 2003). The quality of water can be determined by measuring physical, chemical (Pratama
et al, 2016), and biological parameters, which are then compared with the established quality standards. Monitoring
water quality is important, especially in coastal waters that are vulnerable to pollution (Palaniappan et al., 2010). Water
quality monitoring aims to determine the value of water quality based on physical and chemical parameters and to
compare the results of water quality measurements with quality standards in accordance with their designation
(Effendi, 2003).

This research was conducted on the coast of Awarange, Barru Regency. As is known, Awarange Beach has experienced
a lot of economic progress in recent years, where there is the Awarange port, the La Sonrai Beach tourist spot, and the
Awarange shipyard, and this is thought to have an effect on the water quality on the beach. By looking at the condition
of the waters around the Awarange coast, this study focuses more on the relationship between water conditions and
the development of milkfish cultivation. Water is a habitat for milkfish, which influences their growth and survival;
therefore, pond water must meet the requirements of both volume and quality (Wahyuni et al., 2020). As is known, the
sustainability of pond cultivation is very dependent on the condition of the quality of the water environment, especially
the waters where water sources can be obtained for cultivation activities, including milkfish cultivation. Different
aquatic environmental conditions can affect environmental quality conditions both physically, chemically, and
biologically. In pond cultivation, including milkfish cultivation, water quality is a key factor in success because it is an
absolute requirement in maintaining cultivated organisms. For this reason, researchers conducted research on water
quality studies in milkfish (Chanos chanos Forskal) cultivation around the Awarange coast, Barru Regency.

2 Materials and Methods

Taking and measuring water samples at different locations starting from 7 am until finished. Sampling and
measurement were carried out 4 (four) times at each station at a sampling time of every 2 weeks for two months, namely
July-August 2024. The research location is divided into three sampling stations, namely Station 1 (ST.1), namely the
beach near the La Sonrai recreation area/mangrove forest; Station 2 (ST.2), namely around Awarange Port, Barru
Regency; and Station 3 (ST.3), namely around the Awarange Shipyard. The parameters measured were temperature,
dissolved oxygen, pH, salinity, and cadmium content of seawater. Measurement of temperature, dissolved oxygen, pH,
and salinity was carried out in situ, namely water quality measurements carried out at the research site. Meanwhile, the
measurement of cadmium content at the research location was carried out using the ex situ method, namely the
measurement was carried out by taking samples and then taking them to the laboratory for analysis. The method used
to measure cadmium content is SM APHA 23rd Ed. 3113 B, 2017 (APHA, 2017). The research data obtained were then
processed and analyzed using descriptive analysis.

3 Results

3.1 Waters Temperature (°C)

Based on Figure 1, it shows that the water temperature around Awarange Beach, Barru Regency, is in the range of 29.6-
31.1 9C, with the highest temperature at station 1 (ST 2), namely the location around Awarange Port, Barru Regency,
with an average of 30.43 °C. Meanwhile, the lowest water temperature at Station 3 (ST. 3), namely the location around
the Awarange shipyard, was an average of 29.6 °C.
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Figure 1 Average Water Temperature (°C) at the Research Location

3.2 Waters Dissolved Oxygen (ppm)

Figure 2 shows the average value of dissolved oxygen at the research location is in the range of 5.75-6.82 ppm, with the
location with the highest ppm content being Station 1 (ST.1), which is the location located around the La Sonrai tourist
attraction in Barru Regency, which is 6.82 ppm, and the lowest at location 3, namely Station 3 (ST.3), which is the
location located around the shipyard, which is 5.75 ppm. However, all research locations have high oxygen content. The
high oxygen content at Station 1 is due to the location being directly adjacent to the beach, and there are many waves
so that the water movement is also high.
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Figure 2 Average Dissolved Oxygen (ppm) at the Research Location

3.3 pH of Waters

Based on Figure 3, it shows that the average pH of the waters at the highest research location was obtained at Station 2
(ST.2), namely 7.33, and the lowest at Station 1 (ST.1) and Station 3 (ST.3), namely 7.07 each.
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Figure 3 Average pH of Waters at the Research Location

3.4 Waters Salinity (ppt)

Figure 4 shows the average salinity at the highest research location at Station 1 (ST.1), which is an average of 37.33 ppt,
and the lowest at Station 2 (ST.2) and Station 3 (ST.3), which is 36.33 ppt each.
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Figure 4 Average waters salinity at the Research Location

3.5 Cadmium Content of Waters (ppm)

Figure 5 shows that the cadmium content at all stations in the research location is still in the range below 0.003 ppm,
so it can be stated that the waters in the research location, based on the aspect of heavy metals, especially cadmium,
have not been polluted. Although the three research locations are quite vulnerable to cadmium pollution, where location
1 is a recreation area, location 2 is a location around the port, and location 3 is a shipyard, in fact, all locations have not
been categorized as contaminated with cadmium metal. One source of pollution in coastal areas is domestic waste.
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Figure 5 Cadmium Content (ppm) of Water at the Research Location

4  Discussion

4.1 Waters Temperature (°C)

The water temperature in this study showed a higher value than the results of the study conducted by Ayer et al. (2024),
who conducted a study on seawater quality in the Hamadi Tourism Coastal Waters showing a temperature value in the
range of 27-29 0C. Fatma et al. (2023), who conducted research in the waters of Soppeng Riaja District, Barru Regency,
found that the water temperature at each research station was 28-30 °C. However, based on water quality standards, it
should have a temperature in the range of 28-30 °C (Government of Indonesia, 2021).

Furthermore, if the results of temperature measurements in these waters are linked to the water temperature
requirements for fish, Ahmad and Ratnawati (2002) stated that fish can still live normally at temperatures of 27-35 0C.
Ismail et al. (1993) stated that the temperature for milkfish growth is 27-31 °C. At temperatures that are too high, it will
damage the growth of phytoplankton, which will inhibit the photosynthesis process (Wahyuni et al., 2020). Increasing
water temperatures will cause dissolved oxygen to decrease (Hutabarat, 2000). Furthermore, Haerudin and Putra
(2019) stated that a good temperature for fishing activities and good for the life of biota in marine waters is in the
temperature range of 27°C to 32 °C. Temperature also greatly influences the life and growth of aquatic biota; the
temperature in water bodies is influenced by the season, latitude, height above sea level (altitude), time of day, air
circulation, cloud cover, and flow and depth of water. Water temperature plays a role in controlling the condition of
aquatic ecosystems (Gustina et al.,, 2023). Effendi (2003) added that increasing temperatures also cause an increase in
the rate of metabolism and respiration of aquatic organisms as well as an increase in the decomposition of organic
matter by microbes, and subsequently result in an increase in oxygen consumption in the water. This is explained by
Budi and Wiharyanto (2013), who say that the water temperature will always rise and fall throughout the day according
to the air temperature or the intensity of sunlight. As a tourist area, water temperature is used to determine the potential
and existence of marine animal breeding and growth. Temperature affects the metabolic activity of marine organisms.
This temperature is still ideal for marine tourism (Ayer et al., 2024). According to research conducted by Nugraha et al.
(2016), the optimal temperature for the life of marine organisms is in the range of 26-299C, and marine organisms live
optimally at this temperature.

4.2 Waters Dissolved Oxygen (ppm)

According to Aliyah (2013), the amount of dissolved oxygen in water is one of the crucial supporting variables to take
into account. Because oxygen is essential to the survival of all living beings. The dissolved oxygen value in this study
was still higher than the results of the study conducted by Mudloifah & Purnomo (2023), namely 3.65+0.08 to 3.84+0.11
ppm. The range of dissolved oxygen levels from the quality standards is based on Government Regulation of the
Republic of Indonesia No. 22 (2021), namely the optimal dissolved oxygen level for the survival of marine biota is >5
ppm. The low levels of dissolved oxygen at Asmoroqondi Beach are caused by low exposure to sunlight in the waters so
that the phytoplankton photosynthesis process is hampered, in addition to being caused by the low speed of the water
current (Mudloifah & Purnomo, 2023). Boyd (1982) asserts that a number of variables, including temperature, salinity,
water turbulence, and atmospheric pressure, affect the amount of dissolved oxygen in water.
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Requintina et al. (2006) state that 3-5 ppm is a good DO for fish farming. Waters with dissolved oxygen below 0.5 ppm
cause fish death (Riko et al.,, 2012). Hardjowigeno and Widiatmaka (2001) stated that dissolved oxygen >3 ppm is
suitable for use as milkfish cultivation ponds. Too high dissolved oxygen content will cause gas bubble disease (Utojo
and Pirzam, 2000). According to Boyd (1982), the dissolved oxygen content in water changes are influenced by several
factors, namely temperature, salinity, water turbulence, and atmospheric pressure.

4.3 pH of Waters

Water has a buffer system to prevent changes in pH; even the slightest change in pH from the natural pH will disrupt
the buffer system (Gustina et al., 2023). The degree of acidity (pH) is a water quality parameter that plays an important
role in the biochemical processes of water (Simanjuntak, 2012). The results of this study have the same value as the
results of the study conducted by Fatma et al. (2023), namely an average of 7. The pH range is in accordance with the
standards based on Government Regulation of the Republic of Indonesia No. 22 (2021), namely the optimal pH for
marine biota life is between 7.0-8.5. The pH is included in the alkaline category. The pH parameter value in this study is
higher than the results of research conducted by Mukamto et al. (2024) in the northern coastal waters of Palang District,
which showed an average value of 6.90 with a range of 6.72-7.00.

The pH of waters has a major influence on the diversity, abundance, and dominance of plankton, as well as the
productivity of marine waters (Megawati et al,, 2014). According to Rais (2004), pollutants from domestic waste, such
as nutrients and total suspended solids (TSS), can change the acidity and alkalinity of water (pH). The pH value for
milkfish growth is between 7.0-8.5 (SNI 6148.3:2013), pH 6.5-8.5 (Koswara, 2011), and pH 6.5-9.0 (Rangka and Asaad,
2010). If the water pH is low, the heavy metal solution will be higher and vice versa. A good pH value for badeng fish
cultivation, according to Odum (1996), is 6-9. The water quality standard should have a water pH of 7-8.5 (Government
of Indonesia, 2021). Thus, the pH value of the water at the research location is still in accordance with the needs of
milkfish life. The results of this study are also in line with the research of Ayer et al. (2024), namely the pH value of 7.3-
7.5. The pH of the waters at the research location was still lower than the results of research conducted by Mudloifah &
Purnomo (2023), who conducted research at Asmoroqondi Beach ranging from 8.08+0.03 to 8.19+0.05. The fact that
coastal areas are densely populated areas and have high community mobilization (Mukamto et al., 2024). The
development of people's economic activities also increases the supply of carbon dioxide in the atmosphere. The carbon
dioxide absorbed by seawater then reacts with seawater to form carbonic acid (H2C03-) and increases the acidity of
seawater (Haiqal et al., 2021).

4.4 Waters Salinity (ppt)

Salinity is a water quality parameter that indicates the level of dissolved salt in water (Hamuna et al., 2018). Chester
(1990) stated that seawater salinity can differ geographically, one of the reasons being the large amount of fresh water
originating from rivers flowing into the sea. The salinity of the waters at all research locations is classified as high
because when the measurements were taken, it was in the dry season. Syahid et al. (2006) stated that good salinity for
the growth of milkfish in ponds is 15-35 ppt. According to Hardjowigeno and Widiatmaka (2007), milkfish can live at a
salinity of 0-35 ppt. The salinity of water in the waters should be in the range of 30-33 ppt (Fatma et al,, 2023). The
water quality standard should have a salinity of 33-34 ppt (Government of Indonesia, 2021). Coastal areas composed of
rocks tend to have higher salt content (Prastuti, 2017). This is because the sea waves that hit the rocks on the shore will
dissolve the salt minerals in the rocks (Sawo & Tukan, 2023).

According to Wahyuningsih et al. (2021), one of the factors that causes changes in salinity is seasonal changes and
decreases due to the influence of rainfall; varying levels of salinity in sea waters are also caused by precipitation. The
low salinity in the waters is caused by the time the salinity measurement is carried out at low tide, where the mass of
seawater at low tide moves towards the sea so that a distribution pattern is formed, which causes low salinity values
(Yona & Ayuk, 2016). According to Patty et al. (2020), water salinity is influenced by water distribution patterns,
evaporation, weather, and the influx of fresh water carried by river flows.

4.5 Cadmium Content of Waters (ppm)

Domestic waste is waste that is disposed of from residential areas, markets, shops, and offices, which is a source of
pollution in the aquatic environment (Suhartono, 1998). Furthermore, Supriharyono (2002) stated that domestic waste
is liquid waste originating from urban communities, including municipal waste and industrial activities that enter the
city's sewer system. One indicator of high domestic waste in a body of water is low dissolved oxygen and high nitrogen,
BOD, and total coliform counts (Tugiyono et al., 2015). Domestic waste is the main cause of pollution because it has
waste characteristics with a fairly high Pb and Cd metal content, namely Pb of 0.021 ppm (Said, 2008). The high Pb metal
content is due to the level of accumulation by the sedimentation process (Puspita et al., 2018).
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5 Conclusion

Based on the research results, it can be concluded that the water quality at the research location, consisting of
temperature, dissolved oxygen, pH, salinity, and cadmium content, only salinity has a value that is too high, which is in
the range of 36-37 ppt because the water quality measurement was carried out during the dry season. Thus, at the
research location, it is possible and feasible to develop milkfish (Chanos chanos Forskal) cultivation.
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