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Abstract: This study aims to identify the factors influencing environmental parameters 
in water and sediment and evaluate their impacts on ecosystems and biota, thereby 
providing a scientific basis for effective and sustainable water resource management. 
Measurements were conducted at 10 natural ecosystem locations comprising rivers, 
beaches, estuaries, and lakes in West Sumatra. The parameters measured in the water 
were temperature, pH, DO, and salinity, while in the sediment, pH, TOC, ammonium, 
nitrate, nitrite, phosphate, and sulfate were measured. The results of the environmental 
parameter analysis in the water were Temperature (26.3 ± 0.65°C), pH (7.62 ± 0.43), DO 
(4.5 ± 0.81 mg/L), and Salinity (13.78 ± 13.95 ppt). In the sediment, the results were pH 
(6.74 ± 0.86), TOC (1.49 ± 0.29%), Ammonium (12.95 ± 5.34 mg/L), Nitrite (76.33 ± 34.26 
mg/L), Nitrate (31.60 ± 5.25 mg/L), Phosphate (29.5 ± 20.37 mg/L), and Sulfate (29.46 ± 
8.23 mg/L). Overall, the factors affecting water and sediment parameters are biological 
activity, land input, and anthropogenic contaminants. The ability of sediment to 
accumulate and absorb particles and chemicals is one of the factors causing the high 
concentration of environmental parameters in sediment. 
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Introduction  
 

West Sumatra has a diverse range of aquatic 
ecosystems, including rivers, beaches, estuaries, and 
lakes. Each of these ecosystems possesses unique 
characteristics influenced by the composition of 
environmental parameters in both water and sediment. 
An in-depth understanding of these environmental 
parameters is crucial for the management and 
preservation of existing natural resources (Supardiono 
et al., 2023b). 

The aquatic ecosystems in West Sumatra consist of 
rivers flowing from the mountains to the sea, beaches 
where land meets the ocean, estuaries that are transition 
zones between freshwater and seawater, and lakes 
formed due to tectonic or volcanic activity (Fitriani et al., 
2021; Melo et al., 2024). This diversity of ecosystems 
creates complex and varied habitats for various types of 
flora and fauna. 

Environmental parameters such as temperature, 
pH, salinity, dissolved oxygen (DO), and nutrient 

concentrations (nitrate, phosphate, and sulfate) play a 
vital role in determining the water quality and ecological 
conditions of these ecosystems (Pratiwi et al., 2023; 
Supardiono et al., 2023b). Sediment, which is the 
deposition of particles at the bottom of water bodies, 
also contains important information about 
environmental quality, including the content of heavy 
metals, organic matter, and suspended particles 
(Rohyani, 2021). 

Human activities such as urbanization, agriculture, 
fishing, and industry have a significant impact on the 
quality of water and sediment in river, beach, estuary, 
and lake ecosystems (Fitriani et al., 2021; Supardiono et 
al., 2023b). Improper disposal of domestic, industrial, 
and agricultural waste can cause pollution that affects 
the physico-chemical parameters of water and sediment 
(Supardiono et al., 2023a). Eutrophication, heavy metal 
pollution, and increased organic matter are some of the 
environmental problems often caused by human 
activities (Pratiwi et al., 2023). 

https://doi.org/10.29303/jppipa.v10i8.7579
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Global climate change and natural phenomena such 
as changes in rainfall patterns, rising temperatures, and 
extreme events like floods and droughts also affect the 
composition of environmental parameters in the waters 
of West Sumatra. Climate change can result in 
fluctuations in water temperature, water quality, and 
nutrient distribution, which in turn affect ecosystem 
health (Supardiono et al., 2023a; Supardiono et al., 
2023b). 

Comprehensive monitoring and research on the 
composition of environmental parameters in water and 
sediment in river, beach, estuary, and lake ecosystems 
are highly necessary. This data is important for 
understanding ecosystem dynamics, identifying 
pollution sources, and assessing the impact of 
environmental changes on biota and ecosystems 
(Mangallo & Oktaviani, 2023; Supardiono et al., 2023a; 
Supardiono et al., 2023b). This research will also provide 
the necessary information for sustainable water resource 
management and mitigation of the negative impacts of 
human activities and climate change. 

This study aims to examine the composition of 
environmental parameters in water and sediment in 
river, beach, estuary, and lake ecosystems in West 
Sumatra. The study also aims to identify the factors 
influencing changes in these environmental parameters 
and evaluate their impact on ecosystems and biota. The 
results of this research are expected to provide a 
scientific basis for effective and sustainable water 
resource management in West Sumatra. 

Therefore, this research is an important step in the 
efforts to conserve and manage aquatic ecosystems in 
West Sumatra. These efforts are not only aimed at 
preserving biodiversity but also at enhancing the 
welfare of communities that depend on these natural 
resources. 

 
Method 
 

Research on the composition of environmental 
parameters in water and sediment in river, beach, 
estuary, and lake ecosystems in West Sumatra (Figure 1) 
involves several systematic methodological stages. 
These methods include research design, data collection, 
laboratory analysis, and data analysis and interpretation 
of results. 

The parameters measured in water (temperature, 
pH, DO, and salinity) were conducted directly in the 
water bodies, while the measurement of sediment 
parameters (pH, TOC, ammonium, nitrate, nitrite, 
phosphate, and sulfate) was carried out in the 
Environmental Engineering Laboratory of Andalas 
University. 

 
Figure 1. Sampling Location 

 
Sampling points were strategically selected in the 

waters of West Sumatra (Table 1). The considerations for 
determining sampling locations included areas with 
high population density and regions expected to receive 
a significant amount of anthropogenic pollutants. 
Statistical analysis of environmental parameter data was 
performed using One Way ANOVA or Kruskal-Wallis. 
 
Table 1. Sample Collection Location 
Sample Location Location Description 
Pasir Jambak Seaside Tourist Area 
Ketaping  Seaside Market Area 
Padang  Seaside Tourist Area (Lots of Waste) 
Penjalinan Estuary Tourist and Fishing Area (Lots of Dead 

Fish and Waste), Open Water 
Lasak  Estuary Fishing Area, Residential Area  
Bangek River Residential Area, Agricultural Area, 

Open Water 
Kuranji River Sand Mining Area, Residential Area, 

Domestic Activities, Agricultural Area, 
Narrow Water 

Batang Arau River Residential Area, Domestic and 
Industrial Activities (Rubber Factory) 

Singkarak Lake Residential Area and Domestic 
Activities 

Maninjau Lake Eutrophication 

 
Result and Discussion 
 
Environmental Parameters of the Aquatic Area 

The results of the environmental parameter 
measurements of the aquatic area presented include 
temperature, pH, DO, and salinity at each location. The 
measurement data for each location were subjected to 
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statistical testing, starting with the Shapiro-Wilk 
normality test, followed by significance analysis using 
One Way ANOVA or Kruskal-Wallis. The results of the 
environmental parameter measurements of the aquatic 
area can be seen in Table 2. 
 
Temperature 

Water temperature in coastal ecosystems ranges 
between 25.7 - 27.1°C with an average of 26.3 ± 0.72°C. 
In estuarine ecosystems, it ranges from 26.3 - 27.2°C with 
an average of 26.75 ± 0.64°C. In river ecosystems, it 
ranges from 25.1 - 27.2°C with an average of 26.23 ± 
1.06°C, and in lake ecosystems, it ranges between 25.9 - 
26.3°C with an average of 26.1 ± 0.28°C. The highest 
temperatures are found at Penjalinan Eastuary and 
Bangek River at 27.2°C, while Kuranji River has the 
lowest temperature at 25.1°C. Normality tests for 
temperature indicate a non-normal distribution, 
therefore significance testing was conducted using the 
non-parametric Kruskal-Wallis test. The significance test 
showed a sig value > 0.05, indicating that the 
temperatures in the 10 ecosystems do not differ 
significantly. 

The relationship between temperature and water is 
crucial and complex because temperature affects various 
aspects of water (Mangallo & Oktaviani, 2023). Higher 
temperatures can increase the rate of water evaporation 
from sources such as rivers, lakes, and reservoirs. This 
can lead to increased concentrations of remaining 
pollutants in the water, as the water volume decreases 
and pollutant concentrations rise (Mangallo & 

Oktaviani, 2023). Causes of high and low water 
temperatures include weather conditions, wind 
influences, sunlight intensity, and others (Dhea et al., 
2023; Melo et al., 2024). During the measurements at 
each location, the weather conditions were similar, 
tending towards clear skies. Water temperature is 
influenced by sunlight intensity, geographical elevation, 
and the canopy coverage of surrounding vegetation 
(Yolanda, 2023). The optimal temperature range for 
aquatic organisms' life is between 18-30°C. The optimum 
temperature for the growth of phytoplankton and fish 
life in tropical areas ranges from 25.0 - 31.0°C (Melo et 
al., 2024). Therefore, it can be concluded that the water 
temperatures at the research locations still support the 
life of organisms living within them. 
 
pH 

The water pH in coastal ecosystems ranges between 
7.7 - 8.1 with an average of 7.9 ± 0.2, in estuarine 
ecosystems it ranges from 7 - 7.9 with an average of 7.4 
± 0.63, in river ecosystems it ranges from 7.2 - 8 with an 
average of 7.6 ± 0.4, and in lake ecosystems it ranges 
between 6.8 - 7.9 with an average of 7.3 ± 0.78. The 
highest pH value is found at Padang Seaside at 8.1, while 
Singkarak Lake has the lowest pH value at 6.8. 
Normality tests for pH indicate that pH values are not 
normally distributed, therefore significance testing was 
conducted using the non-parametric Kruskal-Wallis test. 
The significance test showed a sig value > 0.05, 
indicating that pH values in the 10 ecosystems do not 
differ significantly.

 
Table 2.  Environmental Parameters 

Location 

Sediment Water 

pH 
TOC 

(%) 
Ammonium 

(mg/L) 
Nitrite 

(mg/L) 
Nitrate 
(mg/L) 

Phosphate 
(mg/L) 

Sulfate 
(mg/L) 

DO 
(mg/L) 

Temperature 
(oC) 

Salinity 
(ppt) 

pH 

Pasir Jambak 
Seaside 

6.80 1.18 7.79 41.43 26.80 13.94 20.95 3.30 25.70 26.00 7.70 

Ketaping Seaside 6.80 1.24 11.19 44.86 31.93 26.82 26.50 4.00 27.10 29.00 7.90 
Padang Seaside 7.10 1.31 8.08 36.41 25.89 17.30 39.32 3.90 26.10 32.10 8.10 
Penjalinan Estuary 7.10 1.59 17.55 67.23 27.87 25.15 39.52 3.60 27.20 21.10 7.90 
Lasak Estuary 8.00 1.58 16.35 96.64 32.31 23.00 41.33 5.40 26.30 29.20 7.00 
Bangek River 4.50 1.19 9.85 109.99 37.21 21.64 17.35 5.70 27.20 0.30 7.20 
Kuranji River 6.40 2.02 24.93 94.00 35.67 65.69 30.04 4.00 25.10 0.00 8.00 
Batang Arau River 7.30 1.89 15.45 110.25 31.98 44.53 22.57 5.20 26.40 0.00 7.70 
Singkarak Lake 6.80 1.52 10.55 130.21 41.54 20.40 24.80 4.90 26.30 0.00 6.80 
Maninjau Lake 6.60 1.35 7.74 32.30 24.83 36.51 32.26 5.20 25.90 0.10 7.90 
Rata-rata 6.74 1.49 12.95 76.33 31.60 29.50 29.46 4.52 26.33 13.78 7.62 
Std Dev 0.86 0.29 5.34 34.26 5.25 20.37 8.23 0.81 0.65 13.95 0.43 
P Value >0.05 <0.05 <0.05 <0.05 <0.05 >0.05 <0.05 >0.05 >0.05 >0.05 >0.05 

 
Regulation No. 22 of 2021 on the Implementation of 

Environmental Protection and Management states that 
the normal pH of water suitable for aquatic life is around 
6-9 (Pemerintah Republik Indonesia, 2021). This 
concludes that the pH values of water at all locations are 

within the normal range. Seawater has a slightly alkaline 
or neutral pH due to the balance between acidic and 
basic ions within it (Dhea et al., 2023; Mangallo & 
Oktaviani, 2023; Pratiwi et al., 2023). 
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Seawater contains various salts and minerals, 
including sodium chloride (NaCl), magnesium sulfate 
(MgSO4), and calcium carbonate (CaCO3) (Dhea et al., 
2023; Yolanda, 2023). When these salts dissolve in 
seawater, they dissociate into ions that play a role in 
determining the pH of seawater. The ions most involved 
in stabilizing seawater pH are hydrogen ions (H+) and 
hydroxide ions (OH-) (Dhea et al., 2023). The ideal pH 
for the life of aquatic organisms generally ranges from 
6.5 to 8.5 (Supardiono et al., 2023b). The pH of water in 
this study still indicates an ideal pH for the growth of 
aquatic organisms. 
 
DO 

The DO (Dissolved Oxygen) levels in coastal 
ecosystems range between 3.3 - 4 mg/L with an average 
of 3.73 ± 0.37 mg/L. In estuary ecosystems, DO ranges 
between 3.6 - 5.4 mg/L with an average of 4.5 ± 1.27 
mg/L. In river ecosystems, DO ranges between 4 - 5.7 
mg/L with an average of 4.96 ± 0.87 mg/L. In lake 
ecosystems, DO ranges between 4.9 - 5.2 ± 9.21 mg/L. 
The highest DO value is found in Bangek River at 5.7 
mg/L, while Pasir Jambak Beach has the lowest DO 
value at 3.3 mg/L. Normality tests of DO values show 
that DO values are not normally distributed, so 
significance testing is conducted using non-parametric 
Kruskal-Wallis test. The significance test shows a sig 
value >0.05, indicating that DO values across the 10 
ecosystems do not differ significantly. 

According to (Supardiono et al., 2023a), DO levels 
of 2.0 to 6.4 mg/L are considered to be moderately 
polluted water quality. The DO levels in this study fall 
within the moderately polluted condition. The 
minimum DO concentration to support aquatic life is 2 
mg/(Dhea et al., 2023; Supardiono et al., 2023; 
Supardiono et al., 2023b). Ideally, the DO concentration 
should not be less than 1.7 mg/L for 8 hours. The lowest 
DO concentration is found at Pasir Jambak Beach, which 
is 3.3 mg/L. One factor affecting the DO levels in water 
is temperature; higher temperatures increase DO levels, 
and lower temperatures decrease DO levels (Dhea et al., 
2023). The temperature at Pasir Jambak Beach is one of 
the lowest compared to other locations at 25.7°C, 
whereas the location with the highest DO level, Bangek 
River, has the highest temperature at 27.2°C. 

Additionally, maximum DO levels occur in the 
afternoon and decrease in the morning (Palomo et al., 
2016). Sampling at Pasir Jambak Beach was conducted in 
the morning, which is one reason for the low DO levels 
at that location. Measurement time or weather 
conditions in the field also affect DO levels in the water 
(Melo et al., 2024). Aquatic organisms need oxygen to 
breathe. Adequate DO levels ensure that these 
organisms get the oxygen required for their respiratory 
processes (Supardiono et al., 2023a; Supardiono et al., 

2023b). DO levels also influence biochemical processes 
in the water. For instance, aerobic bacteria need oxygen 
to decompose organic matter (Hermiyanti & Wulandari, 
2018). Low DO levels can hinder this decomposition 
process, leading to the accumulation of undecomposed 
organic matter, which in turn can damage aquatic 
ecosystems (Dhea et al., 2023). 
 
Salinitas 

The water salinity in coastal ecosystems ranges 
between 26 - 32.1 ppt with an average of 29.03 ± 3.05 ppt. 
In estuarine ecosystems, salinity ranges between 21.1 - 
29.2 ppt with an average of 25.15 ± 5.73 ppt. River and 
lake ecosystems are locations without salinity. The 
highest salinity is found at Padang Beach, which is 32.1 
ppt, while Kuranji River, Batang Arau River, and Lake 
Singkarak have no salinity or 0 ppt. The normality test 
for salinity shows that salinity is not normally 
distributed, so significance testing is conducted using 
the non-parametric Kruskal-Wallis test. The significance 
test shows a sig value > 0.05, indicating that salinity 
levels across the 10 ecosystems do not differ significantly. 

The salinity levels at coastal and estuarine locations 
show differences compared to river and lake locations. 
Coastal and estuarine locations have high salinity levels 
(21.1 to 32.1 ppt) compared to river and lake locations, 
where salinity levels are generally absent (0 to 0.3 ppt). 
This is because river and lake water usually comes from 
rainwater or groundwater springs that do not contain 
salt (Yolanda, 2023). However, the significance test 
results indicate that salinity levels at the study locations 
are the same. Several reasons why different data can 
show the same significance value include that when data 
groups have the same sample size, the significance 
values are likely similar, especially if the data 
distributions are also similar, resulting in similar 
significance values (Mallikarjuna & Dash, 2023). This 
can be related to the salinity levels in each group, i.e., 
coastal, estuarine, river, and lake, showing the same or 
similar distribution. 

Salinity refers to the concentration of salt in water, 
which affects the composition and diversity of aquatic 
ecosystems (Hermiyanti & Wulandari, 2018; Yolanda, 
2023). Living organisms in water must be able to 
withstand varying ranges of salinity, and drastic 
changes in salinity can affect biological communities, 
including species distribution and ecosystem 
productivity (Melo et al., 2024). Water microorganisms 
have different tolerance levels to salinity. Some species 
can survive in a wide range of salinity, while others are 
more specific to certain salinity levels. Changes in 
salinity in the aquatic environment can affect the 
composition and abundance of existing microorganisms 
(Yolanda, 2023). 
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Padang Beach has the highest salinity level at 32.1 
ppt. One factor affecting the varying salinity levels is 
weather, as observations at Padang Beach were made 
during relatively hot weather, resulting in high salinity. 
High evaporation in the sea reduces the volume of 
seawater, while the salt in it does not evaporate, thus 
increasing seawater salinity (Pratiwi et al., 2023). Salinity 
is related to temperature in influencing aquatic life 
(Mangallo & Oktaviani, 2023). Increasing temperatures 
will be followed by an increase in salinity due to 
increased evaporation. The salinity levels in the sea are 
influenced by various factors, such as water circulation 
patterns, evaporation, rainfall, and river flow 
(Hermiyanti & Wulandari, 2018). The Penjalinan estuary 
has the lowest salinity level compared to other estuarine 
locations, which is 21.1 ppt. The low salinity level in this 
water indicates an influence from the land, such as 
mixing with freshwater brought by river flow. The 
presence of salinity levels in estuarine waters is 
influenced by several factors, including the interaction 
of freshwater entering estuarine waters through rivers, 
evaporation, and rainfall (Yolanda, 2023). Estuarine 
waters have varying salinity gradients, depending on 
the freshwater supply from rivers and seawater through 
tides (Hermiyanti & Wulandari, 2018). 

The surface salinity in river estuaries ranges 
between 15 - 35 ppt. Therefore, the salinity levels at the 
study locations are still within the general salinity range 
of estuarine waters. 
 
Sediment Area Environmental Parameters 

The results of environmental parameter 
measurements in the sediment area presented include 
measurements of pH, TOC, ammonium, nitrate, nitrite, 
phosphate, and sulfate at each location. The 
measurement data for each location were subjected to 
statistical tests starting with the Shapiro-Wilk normality 
test, followed by significance testing using One-Way 
ANOVA or Kruskal-Wallis tests. 
 
pH 

The sediment pH in coastal ecosystems ranges 
between 6.6 - 7.2 with an average of 6.9 ± 0.19. In 
estuarine ecosystems, it ranges between 6.8 - 8 with an 
average of 7.5 ± 0.54. In river ecosystems, it ranges 
between 4.3 - 7.4 ± 1.25, and in lake ecosystems, it ranges 
between 6.4 - 6.9 ± 1.18. Overall, the highest pH value is 
found at Muara Lasak, which is 8, while Bangek River is 
the location with the lowest pH value, which is 4.5. The 
normality test for pH values shows that they are 
normally distributed, so significance testing is 
conducted using One Way ANOVA. The significance 
test shows a sig value < 0.05, indicating that sediment 
pH in the 10 ecosystems differs significantly. 

The significance test results show that the average 
sediment pH in the study locations is significantly the 
same, which is due to the water conditions at the 
measurement points generally being residential areas, 
where human activities such as waste disposal can cause 
similar changes in sediment pH at the impacted 
locations (Rohyani, 2021). However, the pH is slightly 
higher at Muara Lasak. Muara Lasak is a densely 
populated residential area that can produce waste 
containing alkaline chemicals (such as detergents, soaps, 
and cleaning agents). Such waste can accumulate in the 
aquatic sediment and increase the pH of the sediment. 
Alkaline compounds in household waste, such as 
sodium hydroxide (NaOH) and potassium hydroxide 
(KOH), can increase the water pH when discharged into 
water bodies and eventually accumulate, raising the 
sediment pH (Liu et al., 2023; Mangallo & Oktaviani, 
2023). 

Bangek River has a sediment pH of 4.5, which falls 
into the acidic category, although the water pH 
measurement shows a normal pH of 7.2. Even though 
the water pH is typically neutral, around 7, sediment pH 
can vary widely depending on the environmental 
conditions where the sediment forms and evolves 
(Gandhi et al., 2022). One main cause of acidic sediment 
pH is biological activity, such as the decomposition of 
organic matter and the metabolism of living organisms 
within the sediment (Garcia et al., 2022). This process can 
produce carbonic acid (HCO3

-) and sulfuric acid (HSO4
-

), both of which can lower sediment pH. Additionally, 
biological activity can produce dissolved oxygen, which 
can react with minerals in the sediment to produce acids 
(Shi et al., 2020). Agricultural activities around Bangek 
River can also contribute to the low pH value at this 
location. During watering or rainfall, fertilizers applied 
to farmland can be carried by water flow and rainwater. 
Soil erosion can also cause soil particles containing 
fertilizers to be carried into the river. Fertilizers used in 
agriculture, including chemical and organic fertilizers, 
can be transported to the river and affect the sediment's 
chemical properties. Chemical fertilizers often contain 
chemicals that can lower sediment pH, such as sulfate 
ions or nitric acid. Meanwhile, organic fertilizers can 
increase the organic matter content in the sediment, 
affecting its chemistry and pH (Supardiono et al., 2023a). 

This study shows that sediment pH values differ 
from water pH values. Water and sediment indeed have 
different sources, compositions, and chemical 
characteristics, affecting the quality and health of the 
aquatic environment. Water usually consists of water 
molecules (H2O) and various dissolved compounds such 
as hydrogen ions (H+) and hydroxide ions (OH-), which 
determine the acidity or alkalinity (pH) of the water. On 
the other hand, sediment consists of solid particles that 
can contain various minerals and organic materials, 
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influencing the sediment's chemical characteristics 
(Rohyani, 2021). 

pH is a crucial chemical parameter in determining 
the quality and condition of the aquatic environment. 
The relationship between pH and water is close and has 
significant impacts on the living organisms within it and 
the chemical processes that occur (Dhea et al., 2023). 
Aquatic organisms, including fish, plankton, bacteria, 
and other living creatures, have specific pH ranges 
within which they can survive and reproduce. pH 
fluctuations outside this range can disrupt the biological 
balance and health of these organisms (Melo et al., 2024). 
 
TOC 

Sediment TOC in coastal ecosystems ranges 
between 1.15% - 1.36% with an average of 1.24 ± 0.07%, 
in estuarine ecosystems ranges between 1.54% - 1.64% 
with an average of 1.58 ± 0.03%, in river ecosystems 
ranges between 0.99% - 1.96% ± 1.7%, and in lake 
ecosystems ranges between 1.31% - 1.63% with an 
average of 1.43 ± 0.11%. The highest TOC value is found 
in the Kuranji River at 2.02%, while the lowest TOC 
value is found at Pasir Jambak Beach at 1.18%. The 
normality test for TOC shows that TOC values are 
normally distributed, so significance testing is 
conducted using One Way ANOVA. The significance 
test shows a sig value < 0.05, indicating that TOC in the 
10 ecosystems differs significantly. 

The significance test results show that the average 
sediment TOC in the study locations differs 
significantly. Factors that can influence the difference in 
TOC values between locations include the availability of 
organic material, human activities, industrial pollutants, 
and domestic waste (Hermiyanti & Wulandari, 2018). 

Sampling points in rivers are close to residential 
areas and domestic activities, which can increase TOC 
values. Organic material accumulated in sediment 
increases over time with the increase in human activities. 
One of the main causes of high TOC concentrations in 
water bodies is domestic and industrial waste 
containing organic material that enters the water 
through rainwater runoff or irrigation (Rohyani, 2021). 
The study location is an open water area, where organic 
carbon content in open ecosystems is generally lower 
compared to closed ecosystems (Hermiyanti & 
Wulandari, 2018). This is because the very high 
accumulation of organic material is influenced by the 
amount of incoming organic material, the rate of 
sediment deposition, and the rate of organic material 
degradation (Mallikarjuna & Dash, 2023). Marine 
sediment has an organic carbon content of 4.69% (Mahto 
& Das, 2022). Total nitrogen in marine sediment ranges 
between 2.4% - 10.2%, so the organic carbon content of 
sediment in each water body varies but fluctuates (Zhu 
et al., 2023a). The organic carbon values obtained in the 

sediment at the study locations indicate significant 
sedimentation from organic material, suggesting that 
the organic carbon content at the study locations is still 
within safe limits. 

The relationship between TOC and water is crucial 
in evaluating the quality and characteristics of the 
aquatic environment. Most organic material in water 
comes from the remains of living organisms, such as 
leaves, litter, and microscopic organisms. When this 
organic material decomposes, it releases TOC into the 
water. TOC in water can serve as a nutrient source for 
aquatic organisms and waterborne microbes (Dai et al., 
2021). 
 

Amonium 

The ammonium content in sediment for coastal 
ecosystems ranges between 6.82 - 12.02 mg/L with an 
average of 9.02 ± 1.9 mg/L, for estuarine ecosystems 
ranges between 14.84 - 18.4 mg/L with an average of 
16.95 ± 1.17 mg/L, for river ecosystems ranges between 
8.83 - 25.42 mg/L with an average of 16.74 ± 6.62 mg/L, 
and for lake ecosystems ranges between 6.71 - 11.74 
mg/L with an average of 9.14 ± 1.9 mg/L. The highest 
ammonium content is found in the Kuranji River at 24.93 
mg/L, while the lowest ammonium content is found in 
Lake Maninjau at 7.74 mg/L. The normality test for 
ammonium content shows that the ammonium content 
is normally distributed, so significance testing is 
conducted using One Way ANOVA. The significance 
test shows a sig value < 0.05, indicating that the 
ammonium content in the 10 ecosystems differs 
significantly. 

Factors influencing the ammonium content in the 
Kuranji River are due to human activities around the 
river. Agricultural and residential activities around the 
Kuranji River can lead to increased ammonium content 
in the water due to the release of chemicals and organic 
materials into the aquatic environment (Hendrayana et 
al., 2022; Hermiyanti & Wulandari, 2018). Agricultural 
activities can also contribute to increased ammonium 
content in the water through nutrient runoff from 
agricultural land, such as nitrogen fertilizers, into the 
water. Waters near agricultural land tend to have high 
ammonium content (Hendrayana et al., 2022). Waste 
from settlements around the Kuranji River can also 
result in high ammonium content in the river. 
Household waste containing ammonium can come from 
urine, feces, and microbial decomposition of organic 
materials found in natural water or household 
wastewater (Hermiyanti & Wulandari, 2018). 
Additionally, it can come from organic substances in 
natural water (rivers, lakes, springs, or wells) or 
industrial/domestic waste decomposed by decomposer 
microorganisms. 
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High ammonium content is also found in the 
Yellow and Bohai Seas in China, ranging from 26.1-79.17 
mg/kg (Liu et al., 2020). Aquatic sediments are rich in 
biogeochemical activity, where nitrogen compounds can 
undergo chemical and biological transformations. For 
example, organic nitrogen in organism remains can be 
decomposed by microorganisms into inorganic nitrogen 
compounds, such as ammonium, nitrite, and nitrate 
(Zheng et al., 2019). Organisms in the sediment, such as 
bacteria, algae, and invertebrates, can also influence 
nitrogen compound concentrations through their 
metabolism and nutrient cycling activities. These 
organisms can process, transform, and consume 
nitrogen compounds, affecting nitrogen concentrations 
in the sediment (Wang et al., 2016). 

The availability of ammonium in water can 
influence the growth and population of nitrogen-
decomposing bacteria. High ammonium concentrations 
can increase the activity of nitrifying bacteria, which in 
turn increases the number of nitrogen-decomposing 
bacteria in the environment (Ding et al., 2023). 
Nitrite 

The average nitrite content in sediment for coastal 
ecosystems ranges between 36.06 - 46.34 mg/L with an 
average of 40.9 ± 3.76 mg/L, for estuarine ecosystems 
ranges between 66.99 - 97.12 mg/L with an average of 
81.93 ± 1.61 mg/L, for river ecosystems ranges between 
93.22 - 111.07 mg/L with an average of 104.75 ± 8.08 
mg/L, and for lake ecosystems ranges between 31.76 - 
130.76 mg/L with an average of 81.25 ± 5.36 mg/L. The 
highest nitrite content is found in the Batang Arau River 
at 110.25 mg/L, while the lowest nitrite content is found 
in Lake Maninjau at 32.3 mg/L. The normality test for 
nitrite content shows that nitrite content is not normally 
distributed, so significance testing is conducted using 
the non-parametric Kruskal-Wallis test. The significance 
test shows a sig value < 0.05, indicating that nitrite 
content in the 10 ecosystems differs significantly. 

The high nitrite content in the Batang Arau River is 
suspected to be due to the influence of nearby residential 
areas, domestic activities, and industrial activities 
(rubber factories). Domestic waste from residential areas 
can contain ammonia, which can eventually be 
converted into nitrite by microorganisms (Hendrayana 
et al., 2022; Hermiyanti & Wulandari, 2018). Low or 
stagnant water flow at the sampling point can increase 
the decomposition of organic matter in the water, 
especially under anaerobic (oxygen-free) conditions, 
which can produce nitrite as a byproduct (Struk-
Sokolowska et al., 2022). 

The variation in nitrite content in each ecosystem is 
influenced by the high activity of decomposing bacteria 
due to household waste disposal, agriculture, and 
industry (Hendrayana et al., 2022). Household waste 
containing nitrite can come from urine and food scraps. 

Additionally, wastewater from washing, bathing, and 
dishwashing activities can also contain nitrite 
(Hermiyanti & Wulandari, 2018). In some cases, 
household waste containing nitrate can also be 
converted into nitrite by microorganisms in the aquatic 
or soil environment, which can then affect the overall 
quality of water and the aquatic environment (Sun et al., 
2020). High nitrite concentrations are also caused by 
adsorption processes, where dissolved substances from 
the water accumulate in the sediment, increasing the 
concentration of sediment chemistry, including nitrite 
(Baeza et al., 2004). Nitrogen compounds can settle and 
accumulate in aquatic sediments over time. This process 
can involve the binding of nitrogen compounds to 
sediment particles or other chemical processes that affect 
the accumulation of nitrogen compounds in the 
sediment. Sediments richer in minerals and organic 
particles tend to be more effective at retaining dissolved 
substances, including nitrogen compounds (Xu et al., 
2020a). 

Nitrite concentrations are often used as an indicator 
of water quality. Nitrite is an intermediate form of 
ammonia being converted into nitrate in the nitrification 
process. High nitrite concentrations in water usually 
indicate problems in the nitrogen cycle, such as nitrogen 
overloading, excessive organic decomposition, or failure 
of waste treatment systems (Zheng et al., 2019). 
 

Nitrat 

The average nitrate content in sediment for coastal 
ecosystems ranges between 24.9 - 34 mg/L with an 
average of 28.21 ± 3.15 mg/L, for estuarine ecosystems 
between 27.1 - 33.29 mg/L with an average of 30.09 ± 2.7 
mg/L, for river ecosystems between 30.89 - 37.38 mg/L 
with an average of 34.95 ± 2.43 mg/L, and for lake 
ecosystems between 23.25 - 42.72 mg/L with an average 
of 33.19 ± 9.27 mg/L. The highest nitrate content is found 
in Lake Singkarak at 41.54 mg/L, while the lowest is in 
Lake Maninjau at 24.83 mg/L. The normality test for 
nitrate content shows that nitrate content is normally 
distributed, so significance testing is conducted using 
One Way ANOVA. The significance test shows a sig 
value < 0.05, indicating that nitrate content in the 10 
ecosystems differs significantly. 

The high nitrate content in Lake Singkarak is due to 
the sampling location being near residential areas and 
domestic activities. Waste from these activities is largely 
discharged directly into the lake. Nitrate levels in water 
are greatly influenced by nitrate input from water bodies 
(Hendrayana et al., 2022; Hermiyanti & Wulandari, 
2018). The main sources of nitrate are household and 
livestock waste, including animal and human excreta 
(Wijaya & Putra, 2021). Differences in nitrate content 
among ecosystems are influenced by factors such as 
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agricultural activity, plant and animal waste, pollution, 
and natural processes like rock weathering (Zhu et al., 
2023a). The primary source of increased nitrate levels in 
water comes from agricultural runoff (Hermiyanti & 
Wulandari, 2018). 

The lower nitrate concentration at the surface layer 
compared to the near-bottom layer is due to the surface 
layer's nitrate being more utilized or consumed by 
phytoplankton (Garcia et al., 2022). Additionally, the 
slightly higher nitrate concentration near the bottom is 
influenced by sediment. In the sediment, nitrate is 
produced from the biodegradation of organic matter 
into ammonia, which is then oxidized into nitrate 
(Galloway et al., 2008). Nitrate concentrations are 
categorized as < 3 mg/L = low, 3 – 10 mg/L = moderate, 
and > 10 mg/L = high (Pemerintah Republik Indonesia, 
2021), so the nitrate content in this study is considered 
high. High nitrate content is also found in the Lancang 
River and Langxun Lake in China, at 30.75-30.13 mg/kg 
(Ding et al., 2023; Xu et al., 2020a). Aquatic sediments can 
also accumulate nitrogen from external sources such as 
wastewater runoff, agricultural inputs, and organic 
waste from aquatic biological resources. These external 
inputs can increase the concentration of nitrogen 
compounds like nitrate in the sediment (Ding et al., 
2023). 

Nitrate is a primary source of nitrogen for aquatic 
plants and algae. The availability of nitrate in water can 
affect the growth and productivity of aquatic plants 
(Prayitno et al., 2023). Increased nitrate content can 
trigger excessive algae growth, leading to eutrophication 
and various environmental issues (Monica et al., 2023). 
Increased nitrate content can be an indicator of pollution 
and may prompt stricter environmental protection 
measures (Xu et al., 2020a). 
 

Fosfat 

The average phosphate content in sediment for 
coastal ecosystems ranges between 13.69 - 40.93 mg/L 
with an average of 19.35 ± 8.55 mg/L, for estuarine 
ecosystems between 18.36 - 35.21 mg/L with an average 
of 24.07 ± 6.28 mg/L, for river ecosystems between 5.39 
- 107.64 mg/L with an average of 43.95 ± 3.17 mg/L, and 
for lake ecosystems between 13.76 - 45.17 mg/L with an 
average of 28.45 ± 1.09 mg/L. The highest phosphate 
content is found in the Kuranji River at 65.69 mg/L, 
while the lowest is at Pasir Jambak Beach at 13.94 mg/L. 
The normality test for phosphate content shows that 
phosphate content is not normally distributed, so 
significance testing is conducted using the non-
parametric Kruskal-Wallis test. The significance test 
shows a sig value > 0.05, indicating that phosphate 
content in the 10 ecosystems does not differ significantly. 

The main natural sources of phosphate come from 
the water itself through processes such as 
decomposition, weathering, decomposition of plants, 
remains of dead organisms, and waste discharge from 
land (domestic, industrial, agricultural, livestock, and 
feed residue) which are broken down by bacteria into 
nutrients (Supardiono et al., 2023a). The Kuranji River 
has slightly higher phosphate levels. The high 
phosphate content at the study location is influenced by 
the large amount of detergent waste entering the water 
through drainage channels from residential activities 
because the sampling point is near residential areas and 
domestic activities. Detergents can increase phosphate 
levels because phosphate ions are one of the components 
of detergents (Hendrayana et al., 2022; Supardiono et al., 
2023a). Organic waste such as detergents and the 
degradation of organic materials can also produce 
phosphate (Pratiwi et al., 2023). Sediments are a good 
reservoir for phosphorus (Hendrayana et al., 2022). 

Plants and animals that die are decomposed by 
decomposer bacteria, which then settle at the bottom of 
the water. The high phosphate content at the bottom of 
the water is because the bottom of the water is generally 
rich in nutrients, both from sediment decomposition and 
organic compounds from dead flora and fauna 
(Hendrayana et al., 2022). Phosphorus compounds 
bound in sediment can undergo decomposition with the 
help of bacteria or through abiotic processes, producing 
dissolved phosphorus compounds (Supardiono et al., 
2023a). The main source of phosphate comes from land, 
especially through rock weathering transported to the 
sea mainly by rivers (Hermiyanti & Wulandari, 2018). 
Phosphate is also formed as a result of the breakdown of 
organic matter under aerobic conditions (Zhu et al., 
2023b). The phosphate content in the sediment of Muara 
Punduh is 88.43 mg/L, higher than in this study. 
Phosphate concentrations in sediment are generally 
higher than in the water body due to long-term 
accumulation (Al-Dhabi et al., 2021). 

Phosphate is a form of phosphorus found in water 
and has an important relationship with water quality 
and aquatic ecosystems (Wijaya & Putra, 2021). 
Phosphate is needed for the metabolism, growth, and 
development of aquatic plants and algae. Therefore, the 
availability of phosphate in water can affect primary 
productivity and the composition of biological 
communities in aquatic ecosystems (Tsitouras et al., 
2021). 

 
Sulfat 

The average sulfate content in sediment for coastal 
ecosystems ranges between 19.37 - 42.74 mg/L with an 
average of 28.92 ± 8.4 mg/L, for estuarine ecosystems 
between 38.87 - 43.86 mg/L with an average of 40.42 ± 



Jurnal Penelitian Pendidikan IPA (JPPIPA) August 2024, Volume 10, Issue 8, 6170-6180  
 

6178 

1.74 mg/L, for river ecosystems between 15.49 - 31.82 
mg/L with an average of 23.32 ± 5.7 mg/L, and for lake 
ecosystems between 22.9 - 35.69 mg/L with an average 
of 28.52 ± 4.69 mg/L. The highest sulfate content is 
found in Muara Lasak at 41.33 mg/L, while the lowest is 
in Bangek River at 17.35 mg/L. The normality test for 
sulfate content shows that sulfate content is not 
normally distributed, so significance testing is 
conducted using the non-parametric Kruskal-Wallis test. 
The significance test shows a sig value < 0.05, indicating 
that sulfate content in the 10 ecosystems differs 
significantly. 

The highest sulfate content is found in Eastuary 
Lasak, suspected to originate from residential waste 
around the estuary. Waste from human activities can 
contain sulfate, increasing sulfate levels in the water 
(Prayitno et al., 2023). The high sulfate content in each 
ecosystem is influenced by several factors such as 
human activities, water quality, and environmental 
factors. Waste discharged into the water will bind with 
dissolved particles or precipitate as particles through 
various chemical compounds or biological processes 
occurring in the water, eventually reaching the sediment 
indirectly (Wang et al., 2016). Seawater intrusion into the 
water can cause an increase in sulfate content because 
seawater contains sulfate ions (Wang et al., 2020). Sulfate 
can react with organic components in the water 
sediment through processes involving oxidation. Sulfate 
is a compound that can react with various organic 
components, including polymers, carbon, and other 
organic materials, to produce more complex and stable 
compounds (Prayitno et al., 2023). This process often 
occurs in aquatic environments, where sulfate can react 
with organic components contained in sediment or 
water. The reaction of sulfate with organic components 
can also affect the sulfate content in sediment, as sulfate 
reacting with organic components can increase the 
sulfate concentration in sediment (Wang et al., 2016). 
Sulfate concentration in water can be used as an 
indicator of water quality. High sulfate levels can 
indicate the presence of pollution, especially from 
human activities (Prayitno et al., 2023). An increase in 
sulfate concentration in water can lead to changes in 
water quality and affect aquatic life (Wang et al., 2023). 
Sulfate can also originate from natural processes such as 
the weathering of sulfate rocks and sulfide minerals. 
Rainwater passing through sulfate mineral deposits can 
also contain significant sulfate concentrations. In some 
areas, groundwater sources are also rich in sulfate (Xu et 
al., 2020b). 

 
Conclusion 
 

The results of environmental parameter analysis 
from 10 sediment samples in natural ecosystems in West 
Sumatra, including coastal, estuarine, river, and lake 
environments, are as follows: sediment pH (4.5 – 8), 
water pH (6.8 – 8.1), TOC (1.18-2.02%), Ammonium (7.74 
– 24.93 mg/L), Nitrite (32.3 – 110.25 mg/L), Nitrate 
(24.83 – 41.54 mg/L), Phosphate (13.94 – 65.69 mg/L), 
Sulfate (17.35 – 41.33 mg/L), DO (3.3 – 5.7 mg/L), 
temperature (25.1 – 27.2°C), and Salinity (0 – 32.1 ppt). 
Overall, the factors affecting water and sediment 
parameters are biological activity, land input, and 
anthropogenic contaminants. The ability of sediment to 
accumulate and absorb particles and chemicals is one of 
the factors causing the high concentration of 
environmental parameters in sediment. 

 
Acknowledgments  
All author would like to thank to all parties who have helped 
in this research. 
 
Authors Contribution 
Conceptualization, S. H., Z. Z., P. S. K.,; methodology, S. H., Z. 
Z., P. S. K.,;  validation, Z. Z. and.; S. H formal analysis, S. H.; 
investigation, S. H ; resources, S. H; data curation, S. H: 
writing—original draft preparation, S. H; writing— review 
and editing, S. H.: visualization, S. H. All authors have read 
and agreed to the published version of the manuscript. 
 
Funding  
This research received no external funding. 
 
Conflicts of Interest 

All author declares that there is no conflict of interest. 

 
References 
 
Al-Dhabi, N. A., Esmail, G. A., Alzeer, A. F., & Arasu, M. 

V. (2021). Removal of Nitrogen from Wastewater of 
Date Processing Industries Using a Saudi Arabian 
Mesophilic Bacterium, Stenotrophomonas 
maltophilia Al-Dhabi-17 in Sequencing Batch 
Reactor. Chemosphere, 268. https://doi.org/10.1016 
/j.chemosphere.2020.128636 

Baeza, J. A., Gabriel, D., & Lafuente, J. (2004). Effect of 
Internal Recycle on the Nitrogen Removal 
Efficiency of an Anaerobic/Anoxic/Oxic (A2/O) 
Wastewater Treatment Plant (WWTP). Process 
Biochemistry, 39(11), 1615–1624. https://doi.org/10 
.1016/S0032-9592(03)00300-5 

Dai, J., Peng, Y., Zhang, J., & Zhang, L. (2021). Anammox 
Bacteria Enrichment in Fixed Biofilm Successfully 
Enhanced Nitrogen Removal of Domestic 
Wastewater in a Sequencing Biofilm Batch Reactor 
(SBBR). Journal of Water Process Engineering, 42. 
https://doi.org/10.1016/j.jwpe.2021.102154 

Dhea, L. A., Kurniawan, A., Ulfa, S. M., & Karimah, K. 



Jurnal Penelitian Pendidikan IPA (JPPIPA) August 2024, Volume 10, Issue 8, 6170-6180  
 

6179 

(2023). Correlation of Microplastic Size Distribution 
and Water Quality Parameters in the Upstream 
Brantas River. Jurnal Penelitian Pendidikan IPA, 9(2), 
520–526. https://doi.org/10. 
29303/jppipa.v9i2.2777 

Ding, H., Zhang, J., Wang, Y., Hu, M., Wen, J., Li, S., Bao, 
Y., & Zhao, J. (2023). Community Composition and 
Abundance of Complete Ammonia Oxidation 
(Comammox) Bacteria in the Lancang River 
Cascade Reservoir. Ecotoxicology and Environmental 
Safety, 256, 114907. https://doi.org/10.1016/j. 
ecoenv.2023.114907 

Fitriani, D., Utami, W., Kirana, K. H., Agustine, E., & 
Zulaikah, S. (2021). Magnetic Signatures on River 
Sediments and Agricultural Soils as Proxy 
Indicators of Anthropogenic-Derived Pollution 
(Case Study: Cikijing River, Rancaekek, West Java). 
Jurnal Penelitian Pendidikan IPA, 7(3), 381–387. 
https://doi.org/10.29303/jppipa.v7i3.697 

Galloway, J. N., Townsend, A. R., Erisman, J. W., 
Bekunda, M., Cai, Z., Freney, J. R., Martinelli, L. A., 
Seitzinger, S. P., & Sutton, M. A. (2008). 
Transformation of the Nitrogen Cycle: Recent 
Trends, Questions, and Potential Solutions. Science, 
320(5878), 889–892. https://doi.org/10.1126/ 
science.1136674 

Gandhi, B. P., Otite, S. V., Fofie, E. A., Lag-Brotons, A. J., 
Ezemonye, L. I., Semple, K. T., & Martin, A. D. 
(2022). Kinetic Investigations into the Effect of 
Inoculum to Substrate Ratio on Batch Anaerobic 
Digestion of Simulated Food Waste. Renewable 
Energy, 195, 311–321. https://doi.org/10.1016/j. 
renene.2022.05.134 

Garcia, K. A., McLee, P., & Schuler, A. J. (2022). Effects 
of Media Length on Biofilms and Nitrification in 
Moving Bed Biofilm Reactors. Biofilm, 4. 
https://doi.org/10.1016/j.bioflm.2022.100091 

Hendrayana, H., Raharjo, P., & Samudra, S. R. (2022). 
Komposisi Nitrat, Nitrit, Amonium dan Fosfat di 
Perairan Kabupaten Tegal. Journal of Marine 
Research, 11(2), 277–283. https://doi.org/10.14710 
/jmr.v11i2.32389 

Hermiyanti, P., & Wulandari, E. T. (2018). Gambaran 
Sisa Klor dan MPN Coliform Jaringan Distribusi 
Air PDAM. Jurnal Media Kesehatan, 10(2), 118-125. 
https://doi.org/10.33088/jmk.v10i2.333 

Liu, S., Wang, H., Chen, L., Wang, J., Zheng, M., Liu, S., 
Chen, Q., & Ni, J. (2020). Comammox Nitrospira 
within the Yangtze River Continuum: Community, 
Biogeography, and Ecological Drivers. ISME 
Journal, 14(10), 2488–2504. https://doi.org/10.1038 
/s41396-020-0701-8 

Liu, S., Xu, M., Zheng, M., Liu, H., Kuang, S., Chen, H., 
& Li, X. (2023). Abundance, Diversity, and 
Community Structure of Comammox Cladea in 

Sediments of China’s Offshore Continental Shelf. 
Science of The Total Environment, 889, 164290. 
https://doi.org/10.1016/j.scitotenv.2023.164290 

Mahto, K. U., & Das, S. (2022). Bacterial Biofilm and 
Extracellular Polymeric Substances in the Moving 
Bed Biofilm Reactor for Wastewater Treatment: A 
Review. Bioresource Technology, 345. https://doi. 
org/10.1016/j.biortech.2021.126476 

Mallikarjuna, C., & Dash, R. R. (2023). Statistical 
Analysis of Treatment of Rice Mill Wastewater 
Using the Aerobic Inverse Fluidized Bed Biofilm 
Reactor (AIFBBR). Process Safety and Environmental 
Protection, 171, 470–481. https://doi.org/10.1016/j 
.psep.2023.01.031 

Mangallo, B., & Oktaviani, D. (2023). Study on the 
Quality of Mako-mako River Water as Clean and 
Raw Water Source in Yembekiri Village. Jurnal 
Penelitian Pendidikan IPA, 9(10), 8204–8209. 
https://doi.org/10.29303/jppipa.v9i10.4536 

Melo, R. H., Alfin, E., & Niode, A. S. (2024). Water 
Quality River Estuary of Batang Hari, Musi 
Banyuasin District, the Province of South Sumatera. 
Jurnal Penelitian Pendidikan IPA, 10(5), 2860–2870. 
https://doi.org/10.29303/jppipa.v10i5 
.6223 

Monica, F., Umar, I., Dewata, I., & Barlian, E. (2023). 
Water Quality Analysis in the Batang Ombilin 
River, Sawahlunto City. Jurnal Penelitian Pendidikan 
IPA, 9(SpecialIssue), 178–183. https://doi.org/10. 
29303/jppipa.v9ispecialissue.6371 

Palomo, A., Fowler, S. J., Gülay, A., Rasmussen, S., 
Sicheritz-Ponten, T., & Smets, B. F. (2016). 
Metagenomic Analysis of Rapid Gravity Sand Filter 
Microbial Communities Suggests Novel Physiology 
of Nitrospira spp. The ISME Journal, 10(11), 2569–
2581. https://doi.org/10.1038/ismej. 
2016.63 

Pemerintah Republik Indonesia. (2021). Peraturan 
Pemerintah Nomor 22 Tahun 2021 Tentang 
Pedoman Perlindungan dan Pengelolaan 
Lingkungan Hidup. Sekretariat Negara Republik 
Indonesia, 1(078487A), 483. Retrieved from 
http://www.jdih.setjen.kemendagri.go.id/ 

Pratiwi, R. K., Mahmudi, M., Faqih, A. R., & Arfiati, D. 
(2023). Dynamics of Water Quality for Vannamei 
Shrimp Cultivation in Intensive Ponds in Coastal 
Areas. Jurnal Penelitian Pendidikan IPA, 9(10), 8656–
8664. https://doi.org/10.29303/jppipa.v9i10.4322 

Prayitno, M. A., Marwoto, P., Priyatmoko, S., & 
Nugroho, D. E. (2023). Analysis of Groundwater 
Quality in Rental Flats use Physical and Chemical 
Parameters. Jurnal Penelitian Pendidikan IPA, 9(11), 
9179–9184. https://doi.org/10.29303/jppipa.v9i11 
.3452 

Rohyani, I. S. (2021). The Effect of Microhabitat Diversity 



Jurnal Penelitian Pendidikan IPA (JPPIPA) August 2024, Volume 10, Issue 8, 6170-6180  
 

6180 

on the Similarity of Soil Insect Types at Lombok 
Island, Indonesia. Jurnal Penelitian Pendidikan IPA, 
7(4), 738–745. https://doi.org/10.29303/jppipa. 
v7i4.807 

Shi, Y., Jiang, Y., Wang, S., Wang, X., & Zhu, G. (2020). 
Biogeographic Distribution of Comammox Bacteria 
in Diverse Terrestrial Habitats. Science of the Total 
Environment, 717. https://doi.org/10. 
1016/j.scitotenv.2020.137257 

Struk-Sokolowska, J., Kotowska, U., Piekutin, J., 
Laskowski, P., & Mielcarek, A. (2022). Analysis of 
1H-Benzotriazole Removal Efficiency from 
Wastewater in Individual Process Phases of a 
Sequencing Batch Reactor SBR. Water Resources and 
Industry, 28. https://doi.org/10.1016/j.wri.2022. 
100182 

Sun, D., Tang, X., Zhao, M., Zhang, Z., Hou, L., Liu, M., 
Wang, B., Klümper, U., & Han, P. (2020). 
Distribution and Diversity of Comammox 
Nitrospira in Coastal Wetlands of China. Frontiers 
in Microbiology, 11. https://doi.org/10.3389/ 
fmicb.2020.589268 

Supardiono, S., Hadiprayitno, G., Irawan, J., & 
Gunawan, L. A. (2023a). Analysis of River Water 
Quality Based on Pollution Index Water Quality 
Status, Lombok District, NTB. Jurnal Penelitian 
Pendidikan IPA, 9(3), 1602–1608. https://doi.org/ 
10.29303/jppipa.v9i3.4591 

Supardiono, S., Rahayu, R. N., Isrowati, I., & Ernawati, 
E. (2023b). Analysis of Water Quality in The 
Srigangga River Flow, Central Lombok. Jurnal 
Penelitian Pendidikan IPA, 9(SpecialIssue), 254–259. 
https://doi.org/10.29303/jppipa.v9ispecialissue.6
394 

Tsitouras, A., Al-Ghussain, N., & Delatolla, R. (2021). 
Two Moving Bed Biofilm Reactors in Series for 
Carbon, Nitrogen, and Phosphorous Removal from 
High Organic Wastewaters. Journal of Water Process 
Engineering, 41, 102088. https://doi.org/10. 
1016/j.jwpe.2021.102088 

Wang, J., Zhou, J., Wang, Y., Wen, Y., He, L., & He, Q. 
(2020). Efficient Nitrogen Removal in a Modified 
Sequencing Batch Biofilm Reactor Treating 
Hypersaline Mustard Tuber Wastewater: The 
Potential Multiple Pathways and Key 
Microorganisms. Water Research, 177. 
https://doi.org/10.1016/j.watres.2020.115734 

Wang, X., Wang, S., Zhao, J., Dai, X., & Peng, Y. (2016). 
Combining Simultaneous Nitrification-
Endogenous Denitrification and Phosphorus 
Removal with Post-Denitrification for Low 
Carbon/Nitrogen Wastewater Treatment. 
Bioresource Technology, 220, 17–25. https://doi.org 
/10.1016/j.biortech.2016.06.132 

Wang, Y., Zhang, S., Jin, H., Chen, J., Zhou, K., Chen, J., 

Chen, J., & Zhu, G. (2023). Effects of Dam Building 
on the Occurrence and Activity of Comammox 
Bacteria in River Sediments and Their Contribution 
to Nitrification. Science of the Total Environment, 864. 
https://doi.org/10.1016/j. 
scitotenv.2022.161167 

Wijaya, I. M. W., & Putra, P. E. D. (2021). Anaerobic 
Ammonium Oxidation (Anammox) pada 
Penyisihan Nitrogen Air Limbah Domestik. Jurnal 
Ecocentrism, 1(2), 113-122. https://doi.org/10. 
36733/jeco.v1i2.2425 

Xu, Y., Liu, G., Hua, Y., Wan, X., Hu, J., Zhu, D., & Zhao, 
J. (2020a). The Diversity of Comammox Bacteria 
and the Effect of Sewage Discharge on Their 
Abundance in Eutrophic Lake Sediments. Journal of 
Soils and Sediments, 20(5), 2495–2503. https://doi. 
org/10.1007/s11368-020-02618-y 

Xu, Y., Lu, J., Wang, Y., Liu, G., Wan, X., Hua, Y., Zhu, 
D., & Zhao, J. (2020b). Diversity and Abundance of 
Comammox Bacteria in the Sediments of an Urban 
Lake. Journal of Applied Microbiology, 128(6), 1647–
1657. https://doi.org/10.1111/jam.14593 

Yolanda, Y. (2023). Analisa Pengaruh Suhu, Salinitas 
dan pH Terhadap Kualitas Air di Muara Perairan 
Belawan. Jurnal Teknologi Lingkungan Lahan Basah, 
11(2), 329. https://doi.org/10.26418/jtllb.v11i2. 
64874 

Zheng, M., Wang, M., Zhao, Z., Zhou, N., He, S., Liu, S., 
Wang, J., & Wang, X. (2019). Transcriptional 
Activity and Diversity of Comammox Bacteria as a 
Previously Overlooked Ammonia Oxidizing 
Prokaryote in Full-Scale Wastewater Treatment 
Plants. Science of the Total Environment, 656, 717–722. 
https://doi.org/10.1016/j.scitotenv.2018.11. 
435 

Zhu, L., Yuan, H., Ma, J., Deng, L., Shi, Z., He, Q., & Ke, 
S. (2023a). Pollutant Removal Performance and 
Microbial Responses of Pure Moving Bed Biofilm 
Reactor to the Successional Sulfadiazine Exposure. 
Journal of Water Process Engineering, 51. 
https://doi.org/10.1016/j.jwpe.2022.103427 

Zhu, W., Chen, J., Yuan, S., Sang, W., Ban, Y., & Zhang, 
S. (2023b). Impact of Aeration Frequency on 
Performance of Mixotrophic Sequencing Batch 
Biofilm Reactor (SBBR) Treating Real Domestic 
Wastewater: Removal Efficiency, Pathways, and 
Mechanisms. Journal of Cleaner Production, 385. 
https://doi.org/10.1016/j.jclepro.2022.135747 


