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ABSTRACT 

 
Sungai Nibung Village is a KKPP3K (Coastal Waters and Small Islands Conservation Area) in Kubu Raya District. 

This community features an abundance of diverse natural resources, such as crab, fish, shrimp, squid, octopus, and 
finless dolphins. This indigenous biota is sustained by fertility and high water quality. Water fertility reveals high 
nutrient concentration and identifies phytoplankton as primary producers. Water contains nutrients in the form of 
nitrates and phosphates. Phytoplankton and other aquatic species require these nutrients to survive. The 
concentration of chlorophyll-a, the primary pigment of phytoplankton, which has a role in photosynthesis, can also 
be used to estimate the trophic state of waterways. The fertility of Sungai Nibung Village waters in the sea (Station I 
and II), estuary (Station III), and river (Station IV and V) has been assessed. Nitrate and phosphate levels in water 
samples were assessed in line with SNI 06-2480-1991 and SNI 06-6989.31.2005, respectively. The chlorophyll-a was 
evaluated using the trichromatic method with a UV-Vis spectrophotometer at 664, 647, and 630 nm. Sungai Nibung 
Village's waters include 0.9−1.5 mg/L nitrate and 2.06−2.19 mg/L phosphate. Chlorophyll-a levels range from 2−5 μg/L, 
placing them in the low category. 
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INTRODUCTION 
 

Sungai Nibung Village, located in Teluk Pakedai 
Subdistrict, Kubu Raya Regency, West Kalimantan, is 
one of the Coastal and Small Islands Water 
Conservation Areas (KKPP3K) designated by West 
Kalimantan Provincial Regulation No. 1 of 2019. The 
town and local community manage this region using 
blue economy principles, which emphasize the 
sustainable use of natural resources. The richness and 
diversity of fish species demonstrate how effective 
management can improve community welfare and 
conservation (Ammas 2020, Magfiroh et al. 2020). The 
coastal ecosystem of the village contains a diverse 
range of natural resources  (Safitri et al. 2023). These 
seas are home to a diverse biota, including dolphins, 
porpoises, turtles, crabs, fish, shrimp, octopus, and 
squid. The village also features a mangrove region with 
rich biota, including gastropods, bivalves, proboscis 
monkeys, langurs, and other bird species (BPSPL 
Pontianak 2019). The diversity and quantity of these 
creatures are aided by the comparatively high quality 
and fertility of the waters. 

Water fertility is governed by the availability of 
critical nutrients like nitrogen (N) and phosphorus (P), 

particularly nitrates and phosphates, which are 
essential for the growth and development of aquatic 
creatures and phytoplankton. The presence of these 
nutrients affects biogeochemical processes and 
primary productivity in water (Howarth et al. 2021, 
Wisha et al. 2018). Nutrients can come from natural 
processes like plant and animal decomposition (Patty 
2015), or from human activities like runoff from land, 
erosion, leaching from agricultural land, and domestic 
waste flowing through rivers to estuaries and the sea 
(Guignard et al. 2017, Nataniel et al. 2022, Simanjuntak 
2012). 

Sufficient food availability enhances the quantity of 
phytoplankton, which are primary producers in aquatic 
bodies. Phytoplankton produces oxygen and organic 
matter through photosynthesis (Boyd 2000, Kim et al. 
2018, Sofyan & Zainuri 2021), and they are an 
important functional component in aquatic 
biogeochemical cycles (Bouman et al. 2018). The 
number of phytoplankton can be determined by the 
concentration of chlorophyll-a, the principal pigment in 
photosynthesis. Thus, chlorophyll-a level frequently 
implies primary productivity in aquatic environments 
(Febbrianna et al. 2017, Li et al. 2024). 

Nutrient content and phytoplankton abundance not 
only represent water body fertility but also act as key 
indices of ecological health (Enawgaw & Lemma 2018, 
Sari et al. 2019, Insani et al. 2021). As a result, 
understanding the dynamics of these two parameters 
is critical for long-term aquatic resource management. 
However, baseline data on the fertility conditions of the 
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waterways in Sungai Nibung Village are currently 
missing, as is information on their link with biodiversity 
and the effects of human activities such as agriculture 
and residential waste. This study is critical in providing 
baseline data for sustainable and blue economy-based 
conservation area management. 

 
 

METHODS 
 
Primary productivity was assessed using nitrate, 

phosphate, chlorophyll-a, and phytoplankton 
abundance in the river, estuary, and sea in Sungai 
Nibung Village, Teluk Pakedai Subdistrict, Kubu Raya 
Regency, West Kalimantan. Figure 1 depicts five 
research stations: I, II, and III (estuary), as well as IV 
and V (sea). The stations were identified using 
purposive sampling on August 19, 2023; water samples 
were collected from the surface layer using a water 
sampler. Sampling was only done once during low tide. 
Water samples for nitrate and phosphate analysis were 
maintained in a cold box with ice as a coolant and then 
transported to the laboratory (APHA) 2017, Pahlewi & 
Sakinah 2020, Wahyuni et al. 2021).  

Nitrate levels in water samples were determined 
using the brusin sulfate method by SNI 06-2480-1991 
(Badan Standardisasi Nasional 1991) using a 
spectrophotometer at 420 nm. SNI 06-6989.31.2005 
measured phosphate levels using the 
spectrophotometric technique with ascorbic acid at a 
wavelength of 880 nm. (Badan Standardisasi Nasional 
2005). 

A 1 L water sample was examined for its 
chlorophyll-a concentration. Before being analyzed in 

the laboratory, the water sample was stored in a dark 
container and kept in a cool box with ice cubes. 
Chlorophyll-a was measured using trichromatic 
technique. A 500-mL water sample was filtered with 
Whatman No. 42 filter paper. The filter paper containing 
the residue was placed in a test tube that had 
previously been wrapped in aluminum foil. The residue 
was then mixed with 10 mL of 90% acetone solvent and 
refrigerated for 24 h. The residue extracted with 
acetone solvent was centrifuged at 3,500 rpm for 15 
min at room temperature. The obtained supernatant 
was then tested for chlorophyll-a content with a 
Shimadzu Spectrophotometer at 630, 647, 664, and 
750 nm wavelengths. The formula for determining 
chlorophyll-a content was as follows (APHA 2017): 

𝐶ℎ𝑙𝑜𝑟𝑜𝑝ℎ𝑦𝑙𝑙 − 𝑎 (𝑚𝑔/𝐿)

=  
((11,85 𝑥 𝜆664) − (1,54 𝑥 𝜆647) − (0,08 𝑥 𝜆630)) 𝑥 𝑉𝑒

𝑉𝑠 𝑥 𝑑
 

 
where 

664 : Absorbance at 664 nm – Absorbance at 750 nm  

647  : Absorbance at 647 nm – Absorbance at 750 nm  

630  : Absorbance at 630 nm – Absorbance at 750 nm  
Ve   : Volume of acetone (10 mL) 
Vs   : Volume of filtered water sample (500 mL) 
d     : Width of cuvette (1 cm) 
 
 

RESULTS AND DISCUSSION 
 

Water Quality 
Table 1 shows the water conditions in Sungai 

Nibung Village, with depth, dissolved oxygen (DO), pH, 
and salinity as critical criteria for describing the aquatic 

 
Figure 1  Location of estuary and marine waters of Sungai Nibung Village  
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ecosystem. The water has physical and chemical 
properties that are impacted by tidal interactions and 
low freshwater flow. The dissolved oxygen (DO) values 
in the estuary and coastal sections range from 2.2 to 
3.7 mg/L, which is low. According to Government 
Regulation No. 22 of 2021 on Environmental Protection 
and Management, the quality standard for marine life is 
higher than 5 mg/L. Several studies on DO levels in 
West Kalimantan estuaries include the Sungai Kapuas 
Kecil estuary at 2.5−4.2 mg/L (Anggreani et al. 2023), 
the Sungai Kakap estuary at Kubu Raya at 3.9−5.3 
mg/L (Sari et al. 2021), and the Namhoi estuary at 
Mempawah Hilir at 7.3−7.7 mg/L (Maulani et al. 2024), 
Teluk Cina, Lemukutan Island 7.9 mg/L (Yunivah et al. 
2023), Teluk Melanau, Lemukutan Island 5.3−7.5 mg/L 
(Zainal et al. 2023), Kabung Island 7.39−7.42 mg/L 
(Palias et al. 2022), and Pantai Pasir Mayang, Kayong 
Utara 3.0 mg/L (Saputra et al. 2023).  

Oceanic seawater is often high in oxygen due to 
phytoplankton photosynthesis. However, oxygen levels 
in estuaries are often lower due to the input of organic 
matter, decomposition activities, and limited mixing of 
freshwater and seawater. The seawater in Sungai 
Nibung Village has a higher DO level (3.6−3.7 mg/L) 
than the estuary (2.2−3.1 mg/L). DO levels drop even 
lower in the upstream estuary waters. This low DO level 
could be attributed to poor tidal circulation and 
restricted freshwater availability. Tidal currents at the 
Kapuas Sepok Pangkalan estuary of Sungai Nibung 
Village are quite weak (Kushadiwijayanto 2024). This 
causes slow vertical and horizontal mixing between the 
sea and the estuary. This scenario will lead to an 
increase in organic matter accumulation, with microbes 
dominating the decomposition process (oxygen 
consumption) (Bu et al. 2021, Catalán et al. 2021, 
Robinson 2019). Eventually, an imbalance between 
oxygen generation from photosynthesis and oxygen 
consumption by biological activity develops. 

Salinity changes between Stations I and III at the 
mouth of Sungai Nibung Village show that seawater 
has the dominant effect. Station I, located at the 
estuary's upper reaches, has a salinity of 18.7‰, 
increasing downstream to 21.4‰. It suggests that this 
location is a tidal channel with a high concentration of 
seawater mass that extends to the estuary's upper 
levels. Although the locals refer to this area as a river, 
it is defined as a tidal estuary with tide-shaped 
morphology rather than a river with freshwater flow. 
The watershed area's limited freshwater supply 
contributes to the high salinity dominance. The 

vegetation surrounding the estuary is considered a 
catchment region because it can store rainwater, hold 
runoff, decrease surface flow, and reduce erosion and 
sedimentation (Fadhlan et al. 2024). Mangrove regions 
dominate the vegetation along the estuary in Sungai 
Nibung Village, with an estimated 8,000 hectares 
(Yustina 2024), resulting in a narrow catchment area. 
As a result, the amount of freshwater coming into the 
estuary is limited, and it is unable to balance the 
dominance of seawater, resulting in high salinity even 
in the estuary's upper reaches. 

The village's water has a neutral pH of 6.98 to 7.39. 
The range of 7−8.5 is still appropriate for aquatic life 
(Effendi 2003). In general, pH influences the acidity and 
alkalinity of water, which is critical in a variety of 
biogeochemical processes (Haddout et al. 2022). pH 
values of various estuaries in West Kalimantan have 
been documented, including the Sungai Kapuas 
estuary with a pH value of 6.26 (Sari et al. 2024), the 
Sungai Mempawah estuary with a pH range of 
6.50−7.98 (Rhediyanto et al. 2023), and the pH of the 
Sungai Kakap estuary with a pH range of 7.39−8.12 
(Sari et al. 2021). The pH of surface water can impact 
aquatic species' respiratory cycles (Kleinhappel et al. 
2019) and create harmful effects when combined with 
chemicals or metals like sulfur dioxide and aluminum 
(Ramadan 2004). Human activities such as land use 
changes, anthropogenic waste, deforestation, 
agricultural operations, and mining in river upper 
reaches all contribute to a drop in water pH, particularly 
in estuaries (Duarte et al. 2013). Furthermore, 
eutrophication can cause acidification by enriching 
nutrients, increasing the buildup of organic matter and 
creating acidic chemicals, particularly during certain 
seasons (Raven et al. 2020). 

The pH of seawater at Stations IV and V ranged 
from 7.2 to 7.4. This spectrum is also appropriate for 
aquatic life. The pH value in various coastal waters in 
West Kalimantan is as follows: Pantai Mutiara 
Ketapang 6.8−6.9 (Dahliana et al. 2023), Teluk Cina, 
Lemukutan Island 8.2 (Yunivah et al. 2023), Pantai 
Pasir Mayang 7.0−7.9 (Saputra et al. 2023), and 
Kabung Island 7.39−7.41 (Palias et al. 2022). 
Seawater's pH values are higher due to the 
preponderance of carbonate ions, making the water 
more alkaline. Estuaries, on the other hand, have lower 
pH levels because they continue to be influenced by 
land-based organic matter and carbon dioxide inputs 
(Sembiring et al. 2012). The sea's high salt content and 

Table 1  Water conditions in Sungai Nibung Village 

Parameter Station 

I II III IV V 

Depth (m) 6.3 5.0 7.4 1.2 3.3 
DO (mg/L) 2.2 2.9 3.1 3.6 3.7 
pH 6.9 7.1 7.2 7.4 7.2 
Salinity (‰) 18.7 20.5 21.4 22.6 22.1 
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bicarbonate ions increase alkalinity, neutralizing the 
influx of organic acids. 
 
Water Fertility  

The water column contains nutrients such as nitrate 
and phosphate. Sungai Nibung Village's water contains 
relatively high quantities of these two nutrients. The 
quality criteria based on Minister of Environment 
Regulation No. 51 of 2004 indicate that nutrient 
concentrations in water should be 0.008 mg/L for 
nitrate and 0.015 mg/L for phosphate. 

Table 2 shows that nitrate levels in estuary and sea 
range between 0.9 and 1.5 mg/L. Nitrate and 
phosphate concentrations vary in West Kalimantan 
estuaries such as the Sungai Kakap River, which has 
nitrate levels of 0.1 to 1.6 mg/L and phosphate levels 
of 0.08 to 3.81 mg/L (Sari et al. 2021), and the Sungai 
Bakau Besar Village estuary, which has nitrate levels 
of 3−3.5 mg/L and phosphate levels of 2.5−6.0 mg/L 
(Nuraya et al. 2023). Meanwhile, the waters of Teluk 
Cina, Lemukutan Island, West Kalimantan, had nitrate 
levels of 2.1 mg/L and phosphate values of 2.9 mg/L 
(Yunivah et al., 2023). Nitrate and phosphate 
concentrations in estuaries and marine waters vary due 
to changes in nutrient inputs, such as runoff from land, 
organic waste, and sediment diffusion (Patty et al. 
2015). Additionally, current dynamics, tides, mixing 
processes, dilution, and phytoplankton utilization rate 
all influence the distribution of these two nutrients. 
Nitrate and phosphate concentrations have been 
shown by Nuraya et al. (2023) to influence 
phytoplankton abundance. In contrast, numerous 
phytoplankton can reduce nitrate and phosphate 
concentrations by absorbing them during growth. 
Nitrate is essential for protein synthesis, while 
phosphate is an important ingredient for phytoplankton 
cell metabolism and growth (Paiki et al. 2018, Fachrul 
et al. 2005). 

Nitrogen and phosphorus exist in numerous forms 
in aquatic environments, but phytoplankton can only 
use dissolved forms such as nitrate, nitrite, and 
orthophosphate (Jones-Lee & Lee 2005). Nitrate is 
generated via the aerobic oxidation of ammonia to 
nitrite and nitrate, known as nitrification (Falkowski 
2003, Erickson et al. 2015, Maslukah et al. 2019). 
Nitrate and phosphate promote photosynthesis in 
phytoplankton via chemoautotrophic and 
photoautotrophic pathways, resulting in the production 
of oxygen and carbohydrates (Falkowski 2003). 

The main sources of nitrate in water are agricultural 
runoff and organic waste. Water-borne nitrogen 

fertilizers, organic matter breakdown, and nitrogen 
fixation by microorganisms all play important roles. It is 
consistent with the findings of Luthfiah et al. (2023): the 
presence of Anabaena, a form of nitrogen-fixing 
cyanobacteria acts as an indicator of eutrophication 
due to its capacity to proliferate fast in nutrient-rich 
waters. 

Phosphate sources can come from both natural 
processes like rock weathering and human activity like 
detergent use. Phosphate is a major component in 
detergents. Increased phosphate levels in water can 
accelerate eutrophication and cause algal blooms, 
which have the potential to disturb aquatic ecosystem 
balance and harm aquatic biota (Tungka et al. 2016, 
Gurning et al. 2020).  

An imbalance in the nitrogen-to-phosphorus (N/P) 
ratio in water bodies can speed up the growth of 
phytoplankton, especially if phosphate levels continue 
to rise while nitrate levels remain within normal limits. 
Other elements that influence eutrophication include 
light intensity, temperature, and water column stability. 

Chlorophyll-a concentrations in estuaries and 
marine waters range between 0.002 and 0.005 mg/L. 
Stations I, II, III, IV, and V have chlorophyll-a levels of 
2, 5, 4, 4, and 5 μg/L, respectively. Low chlorophyll-a 
levels despite high nitrate and phosphate 
concentrations suggest that phytoplankton are not 
utilizing nutrients optimally or that other limiting factors 
exist, such as insufficient light, water stratification, 
weak currents, or an immature phytoplankton 
population. Furthermore, high salinity and low 
dissolved oxygen levels have an impact on aquatic 
primary productivity. The number of phytoplankton 
determines the concentration of chlorophyll-a in the 
water. Chlorophyll-a is the primary pigment in 
phytoplankton, which contributes to photosynthesis 
and the production of nutrients in water (Febriyanti et 
al. 2023, Krishnan et al. 2020, Stoń-Egiert et al. 2024). 

 
 

CONCLUSION 
 

The estuary and coastline waters of Sungai Nibung 
Village, Kubu Raya, exhibit different oceanographic 
characteristics, with depths ranging from 1.2 to 7.4 m. 
These waters have a comparatively low dissolved 
oxygen (DO) level, ranging from 2.2 to 3.7 mg/L, and a 
neutral pH of 6.9 to 7.4. The salinity in the upstream 
and downstream estuary is quite high (18.7−21.4‰), 
while in the sea, salinity ranges from 22.1−22.6‰, 
suggesting the major effect of seawater in the upstream 

Table 2 Nitrate, phosphate, and chlorophyll-a content in the water of Sungai Nibung Village 

Parameters Stations 

I II III IV V 

Nitrate (mg/L) 1.4 0.9 1.5 1.5 1.5 
Phosphate (mg/L) 2.06 2.09 2.11 2.07 2.19 
Chlorophyll-a (μg/L) 0.005 0.004 0.004 0.005 0.002 
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part of the estuary. The waters (estuary and sea) are 
fertile with high nitrate concentrations (0.9−1.5 mg/L) 
and phosphate concentrations (2.06−2.19 mg/L), but 
low chlorophyll-a levels (2−5 μg/L). It suggests that 
phytoplankton nutrient uptake has not yet achieved 
peak levels, possibly due to constraints in other 
environmental parameters such as light, currents, or 
low dissolved oxygen levels. 

 
 

ACKNOWLEDGMENTS 
 

This research was funded by DIPA FMIPA, 
Tanjungpura University, under contract number DIPA-
023.17.2.677517/2023. The authors would like to thank 
the authorities of Sungai Nibung Village, Teluk Pakedai 
Subdistrict, Kubu Raya Regency, West Kalimantan, for 
their help and cooperation in collecting samples at the 
research site. 

 
 

REFERENCES 
 

American Public Health Association (APHA). 2017. 
Standard Methods for the Examination of Water and 
Wastewater. 23rd edition. Washington DC (US): 
American Public Health Association. 

Ammas S. (2020). Implementasi nilai luhur budaya 
Indonesia dalam pengelolaan konservasi sumber 
daya perikanan berbasis masyarakat. Jurnal 
Sipatokkong BPSDM Sulsel. 1(1): 87–95. 

Anggreani S, Junardi, Rafdinal. 2023. Struktur 
komunitas perifiton pada tumbuhan Nipah (Nypa 
fruticans Wurmb.) di Sungai Kapuas Kecil 
Kalimantan Barat. Maspari Journal. 15(2): 115–129. 
https://doi.org/10.56064/maspari.v15i2.27 

Badan Standardisasi Nasional. 1991. Metode 
Pengujian Kadar Nitrat dalam Air dengan Alat 
Spektrofotometer secara Brusin Sulfat. Jakarta (ID): 
Badan Standardisasi Nasional. 

Badan Standardisasi Nasional. 2005. Air dan Air 
Limbah. Bagian 31: Cara Uji Kadar Fosfat dengan 
Spektrofotometer secara Asam Askorbat. Jakarrat 
(IDE): Badan Standardisasi Nasional. 

Bouman HA, Platt T, Doblin M, Figueiras FG, 
Gudmundsson K, Gudfinnsson HG, Huang B, 
Hickman A, Hiscock M, Jackson T, Lutz VA, Mélin 
F, Rey F, Pepin P, Segura V, Tilstone GH, Van 
Dongen-Vogels, V, Sathyendranath S. 2018. 
Photosynthesis-irradiance parameters of marine 
phytoplankton: Synthesis of a global data set. Earth 
System Science Data. 10(1): 251–266. 
https://doi.org/10.5194/essd-10-251-2018 

Boyd CE. 2000. Bacteria, phytoplankton, and water 
quality BT, water quality: An introduction. In: Boyd 

CE (Ed.), Water Quality (pp. 129–155). New York 
(US): Springer. https://doi.org/10.1007/978-1-4615-
4485-2_9 

Bu X, Dai H, Yuan S, Zhu Q, Li X, Zhu Y, Li Y, Wen Z. 
2021. Model-based analysis of dissolved oxygen 
supply to aquifers within riparian zones during river 
level fluctuations: dynamics and influencing factors. 
Journal of Hydrology. 598: 126460. 
https://doi.org/10.1016/j.jhydrol.2021.126460 

Catalán N, Pastor A, Borrego CM, Casas-Ruiz JP, 
Hawkes JA, Gutiérrez C, von Schiller D, Marce R. 
2021. The relevance of environment vs. 
composition on dissolved organic matter 
degradation in freshwaters. Limnology and 
Oceanography. 66(2): 306–320. 
https://doi.org/10.1002/lno.11606 

Duarte CM, Hendriks IE, Moore TS, Olsen YS, 
Steckbauer A, Ramajo L, Carstensen J, Trotter JA, 
McCulloch M. 2013. Is ocean acidification an open-
ocean syndrome? Understanding anthropogenic 
impacts on seawater pH. Estuaries and Coasts. 36: 
221−236. https://doi.org/10.1007/s12237-013-
9594-3 

Effendi H. 2003. Telaah Kualitas Air bagi Pengelolaan 
Sumber Daya dan Lingkungan Perairan. 
Yogyakarta (ID): Kanisius. 

Enawgaw Y, Lemma B. 2018. Zooplankton 
communities as an indicator of ecosystem 
productivity in Lake Tinishu Abaya, Rift Valley, 
Ethiopia. International Journal of Fisheries and 
Aquaculture. 10(5): 53–70. 
https://doi.org/10.5897/IJFA2018.0675 

Erickson III DJ, Sulzberger B, Zepp RG, Austin AT. 
2015. Effects of stratospheric ozone depletion, solar 
UV radiation, and climate change on 
biogeochemical cycling: interactions and 
feedbacks. Photochemical & Photobiological 
Sciences. 14: 127–148. 
https://doi.org/10.1039/c4pp90036g 

Fachrul FM, Haeruman H, Sitepu LC. 2005. Komunitas 
fitoplankton sebagai bio-indikator kualitas perairan 
Teluk Jakarta. Seminar Nasional MIPA 2005. 
FMIPA Universitas Indonesia, 24−26 Nov 2005, 
Jakarta. 

Fadhlan A, Chairul, Solfiyeni, Muchtar E. 2024. 
Composition and structure of trees and saplings in 
the catchment area of PLTA PT Kerinci Merangin 
Hydro, Jambi. Jurnal Biologi Tropis. 24(4): 
279−289. https://doi.org/10.29303/jbt.v24i4.7548 

Falkowski PG. 2003. Biogeochemistry of Primary 
Production in The Sea. Rutgers University, New 
Brunswick, (US): Elsevier 8: 185–213. 
https://doi.org/10.1016/B0-08-043751-6/08129-9 

https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.56064/maspari.v15i2.27
https://doi.org/10.5194/essd-10-251-2018
https://doi.org/10.1007/978-1-4615-4485-2_9
https://doi.org/10.1007/978-1-4615-4485-2_9
https://doi.org/10.1016/j.jhydrol.2021.126460
https://doi.org/10.1002/lno.11606
https://doi.org/10.1007/s12237-013-9594-3
https://doi.org/10.1007/s12237-013-9594-3
https://doi.org/10.5897/IJFA2018.0675
https://doi.org/10.1039/c4pp90036g
https://doi.org/10.29303/jbt.v24i4.7548
https://doi.org/10.1016/B0-08-043751-6/08129-9


JIPI, Vol. 31 (1): 75−82  80 

 

 
Copyright © 2025 by Authors, published by Indonesian Journal of Agricultural Sciences. 
This is an open-access article distributed under the CC-BY-NC 4.0 License 
(https://creativecommons.org/licenses/by-nc/4.0/) 

 

Febbrianna V, Muskananfola MR, Suryanti S. 2017. 
Produktivitas primer perairan berdasarkan 
kandungan klorofil-a dan kelimpahan fitoplankton di 
muara Sungai Bedono Demak. Maquares. 6(3): 
318–325. https://doi.org/10.14710/marj.v6i3.20593 

Febriyanti M, Anggraeni, Akhrianti I. 2023. Relationship 
between phytoplankton and chlorophyll-a 
abundance in the outer Bay of Bangka Island. 
Jurnal Ilmiah Platax. 11(2): 498–512. 
https://doi.org/10.35800/jip.v11i2.50015 

Guignard MS, Leitch AR, Acquisti C, Eizaguirre C, 
Elser JJ, Hessen DO, Jeyasingh PD, Neiman M, 
Richardson AE, Soltis PS, Soltis DE, Stevens CJ, 
Trimmer M, Weider LJ, Woodward G, Leitch IJ. 
2017. Impacts of nitrogen and phosphorus: From 
genomes to natural ecosystems and agriculture. 
Frontiers in Ecology and Evolution. 5(Jul).  
https://doi.org/10.3389/fevo.2017.00070 

Gurning LFP, Nuraini RAT, Suryono. 2020. 
Kelimpahan fitoplankton penyebab harmful algal 
bloom di perairan Desa Bedono, Demak. Journal of 
Marine Research. 9(3): 251–60. 
https://doi.org/10.14710/jmr.v9i3.27483. 

Haddout S, Priya KL, Hoguane AM, Casila JCC, 
Ljubenkov I. 2022. Relationship of salinity, 
temperature, pH, and transparency to dissolved 
oxygen in the Bouregreg estuary (Morocco): First 
results. Water Practice and Technology. 17(12): 
2654–2663. https://doi.org/10.2166/wpt.2022.144 

Howarth RW, Chan F, Swaney DP, Marino RM, Hayn 
M. 2021. Role of external inputs of nutrients to 
aquatic ecosystems in determining prevalence of 
nitrogen vs. phosphorus limitation of net primary 
productivity. Biogeochemistry. 154(2): 293–306. 
https://doi.org/10.1007/s10533-021-00765-z 

Insani A, Yulianto H, Delis PC. 2021. Trophic states 
assessed from abundance of phythoplankton and 
chlorophyl-a content in Raman Reservoir Metro, 
Lampung Province. Tomini Journal of Aquatic 
Science. 2(1): 41–49. 
https://doi.org/10.37905/tjas.v2i1.10160 

Junardi, Riyandi. 2023. Penilaian status kualitas air 
Sungai Kapuas Kecil Kalimantan Barat 
menggunakan biota bentik. Jurnal Ilmu Lingkungan. 
22(1): 184–92. https://doi.org/10.14710/jil.22.1.184-
192 

Jones-Lee A, Lee GF. 2005. Eutrophication (Excessive 
Fertilization). Water Encyclopedia: Surface and 
Agricultural Water. Hoboken (US): Wiley. pp 
107−114. 
https://doi.org/10.1002/047147844X.sw1606 

Kim JM, Lee K, Suh YS, Han IS. 2018. Phytoplankton 
do not produce carbon-rich organic matter in high 
CO2 oceans. Geophysical Research Letters. 45(9): 

4189–4197. https://doi.org/10.1029/2017GL075865 

Kleinhappel TK, Burman OHP, John EA, Wilkinson A, 
Pike TW. 2019. The impact of water pH on 
association preferences in fish. Ethology. 125(4): 
195−202. https://doi.org/10.1111/eth.12843 

Krishnan S, Patil J, Anil A. 2020. Phytoplankton 
chlorophyll-breakdown pathway: Implication in 
ecosystem assessment. Journal of Environmental 
Management. 258: 109989. 
https://doi.org/10.1016/j.jenvman.2019.109989 

Kushadiwijayanto AA, Nurrahman YA, Sofiana MSJ, 
Safitri I. 2024. Pasang surut di muara Sungai 
Kapuas Sepok Pangkalan, Teluk Bengkolan, 
Kalimantan Barat. Manfish Journal. 5(1): 43−47. 
https://doi.org/10.31573/manfish.v5i1.774 

Li J, Matsuoka A, Pang X, Massicotte P, BIabin M. 
2024. Performance of algorithms for retrieving 
chlorophyll-a concentrations in the Arctic Ocean: 
Impact on primary production estimates. Remote 
Sensing. 16: 892. 
https://doi.org/10.3390/rs16050892 

Magfiroh AN, Zairon, Fahrudin A. 2020. Strategi 
peningkatan efektivitas pengelolaan kawasan 
konservasi Taman Nasional Karimunjawa. Jurnal 
Ilmu dan Teknologi Kelautan Tropis. 12(2): 369–
383. https://doi.org/10.29244/jitkt.v12i2.29262 

Maslukah L, Wulandari, SY, Prasetyawan IB, Zainuri 
M. 2019. Distributions and fluxes of nitrogen and 
phosphorus nutrients in porewater sediments in the 
estuary of Jepara. Journal of Ecological 
Engineering. 20(2): 1−10. 
https://doi.org/10.12911/22998993/95093 

Maulani T, Padmarsari FXW. 2024. Keanekaragaman 
jenis udang di muara Namhoi Kecamatan 
Mempawah Hilir Kabupaten Mempawah, 
Kalimantan Barat. Akuatik Tropis. 2(1): 35−44. 

Nataniel AN, Hoguane AM, Gammelsrød T, Falck E, 
Antonio IP, Haddout S. 2022. Nutrient fluxes in the 
Bons Sinais Estuary (Mozambique): Sources and 
sinks. International Journal of River Basin 
Management. 1: 121-127. 
https://doi.org/10.1080/15715124.2022.2114483  

Vuraya T, Sari DW. 2023. Pengaruh kandungan nitrat 
dan fosfat terhadap kelimpahan fitoplankton di 
perairan Sungai Bakau Besar Kabupaten 
Mempawah Kalimantan Barat. Jurnal Laut 
Khatulistiwa. 6(3): 158−165. 
https://doi.org/10.26418/lkuntan.v6i3.60323 

Pahlewi AD, Sakinah W. 2020. Kandungan nitrat di 
perairan Pasir Putih, Kecamatan Bungatan, 
Kabupaten Situbondo. Zona Laut Jurnal Inovasi 
Sains dan Teknologi Kelautan. 2(2): 38–42. 
https://doi.org/10.62012/zl.v1i2.10830 

https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.14710/marj.v6i3.20593
https://doi.org/10.35800/jip.v11i2.50015
https://doi.org/10.3389/fevo.2017.00070
https://doi.org/10.1007/s10533-021-00765-z
https://doi.org/10.37905/tjas.v2i1.10160
https://doi.org/10.14710/jil.22.1.184-192
https://doi.org/10.14710/jil.22.1.184-192
https://doi.org/10.1002/047147844X.sw1606
https://doi.org/10.1029/2017GL075865
https://doi.org/10.1111/eth.12843
https://doi.org/10.1016/j.jenvman.2019.109989
https://doi.org/10.31573/manfish.v5i1.774
https://doi.org/10.3390/rs16050892
https://doi.org/10.29244/jitkt.v12i2.29262
https://doi.org/10.12911/22998993/95093
https://doi.org/10.1080/15715124.2022.2114483
https://doi.org/10.26418/lkuntan.v6i3.60323
https://doi.org/10.62012/zl.v1i2.10830


JIPI, Vol. 31 (1): 75−82  81 

 

 
Copyright © 2025 by Authors, published by Indonesian Journal of Agricultural Sciences. 
This is an open-access article distributed under the CC-BY-NC 4.0 License 
(https://creativecommons.org/licenses/by-nc/4.0/) 

 

Paiki K, Kalor JD, Indrayani E, and Dimara L. 2018. 
Distribusi kelimpahan dan keanekaragaman 
zooplankton di perairan pesisir Yapen Timur, 
Papua. Maspari Journal. 10(2): 199–205. 

Palias BD, Nurrahman YA, Helena S. 2022. Kondisi 
tutupan terumbu karang di perairan timur Pulau 
Kabung, Kabupaten Bengkayang, Provinsi 
Kalimantan Barat. Jurnal Laut Khatulistiwa. 5(3): 
98−107. 
https://doi.org/10.26418/lkuntan.v5i3.56285 

Patty SI. 2014. Characteristics of phosphate, nitrate 
and dissolved oxygen in Gangga and Siladen Island 
Waters, North Sulawesi. Jurnal Ilmiah Platax. 2(2): 
74–84. https://doi.org/10.35800/jip.2.2.2014.7151 

Patty SI. 2013. Distribusi suhu, salinitas, dan oksigen 
terlarut di perairan Kema, Sulawesi Utara. Jurnal 
Ilmiah Platax. 1(3): 148–57. 
https://doi.org/10.35800/jip.1.3.2013.2580 

Patty SI. 2015. Karakteristik fosfat, nitrat dan oksigen 
terlarut di perairan Selat Lembeh, Sulawesi Utara. 
Jurnal Pesisir dan Laut Tropis. 2(1): 1–7. 
https://doi.org/10.35800/jplt.3.2.2015.9581 

Ramadan AEK. 2004. Acid deposition phenomena. 
TESCE, 30(2): 1369−1389 

Raven JA, Gobler CJ, Hansen PJ. 2020. Dynamic CO2 

and pH levels in coastal, estuarine, and inland 
waters: Theoretical and observed affects on harmful 
algal blooms. Harmful Algae. 91: 101594. 
https://doi.org/10.1016/j.hal.2019.03.012 

Rhedyanto T, Nurrahman YA, Risko. 2023. Distribusi 
salinitas, suhu, dan ph akibat pengaruh arus 
pasang di muara Sungai Mempawah. Oseanologia. 
2(2): 35−47. 
https://doi.org/10.26418/jose.v2i2.60538 

Robinson C. 2019. Microbial respiration, the engine of 
ocean deoxygenation. Frontiers in Marine Science. 
5: 533. https://doi.org/10.3389/fmars.2018.00533 

Robinson C. 2019. Microbial respiration, the engine of 
ocean deoxygenation. Frontiers in Marine Science. 
5: 533. https://doi.org/10.3389/fmars.2018.00533 

Safitri I, Kushadiwijayanto AA, Nurdiansyah SI, Sofiana 
MSJ, Warsidah. 2023. Inventory of bivalve in the 
coastal area of Desa Sungai Nibung West 
Kalimantan. Jurnal Biologi Tropis. 23(2): 92–98. 
https://doi.org/10.29303/jbt.v23i2.4676 

Safitri I, Kushadiwijayanto AA, Sofiana MSJ, 
Apriansyah, Nurrahman YA, Nurdiansyah SI, 
Enjella E, Ginting MJP. 2023. Inventory of 
gastropods in the coastal area of Desa Sungai 
Nibung West Kalimantan. Barakuda 45: Jurnal Ilmu 
Perikanan dan Kelautan. 5(1): 45–57. 
https://doi.org/10.47685/barakuda45.v5i1.333 

Saputra R, Zibar Z, Raynaldo A, Shofiyah SS, Marista 
E, Sugara A. 2023. Distribusi spasial kualitas 
perairan Pantai Pasir Mayang, Kabupaten Kayong 
Utara Kalimantan Barat. Jurnal Laut Ilmu Kelautan. 
5(2): 109−117. 
https://doi.org/10.35308/jpami.v2i2.6120 

Sari DAP, Hutami RD, Azizi A, Fairus S. 2019. Analysis 
of water quality based on phytoplankton abundance 
and number of nutrients. Agricultural Science. 3(1): 
57–72. http://agriscience.scientific-
work.org/index.php/agriscience/article/view/33. 

Sari DW, Nuraya T, Harfinda EM. 2024. Karakteristik 
kualitas perairan berdasarkan parameter fisik di 
Pelabuhan Perikanan Jeruju Kalimantan Barat. 
Oseanologia. 3(2): 72−78. 
https://doi.org/10.26418/jose.v3i2.84947 

Sari E, Idiawati N, Minsas S. 2021. Komposisi dan 
struktur komunitas kopepoda di muara Sungai 
Kakap, Kabupaten Kubu Raya, Kalimantan Barat. 
Jurnal Biologica Samudra. 3(1): 54−66. 
https://doi.org/10.33059/jbs.v3i1.3245 

Sembiring SMR, Melki, Agustriani F. 2012. Kualitas 
perairan muara sungsang ditinjau dari konsentrasi 
bahan organik pada kondisi pasang surut. Maspari 
Journal. 4(2): 238−247. 

Simanjuntak M. 2012. Kualitas air laut ditinjau dari 
aspek zat hara, oksigen terlarut dan pH di perairan 
Banggai, Sulawesi Tengah. Jurnal Ilmu dan 
Teknologi Kelautan Tropis. 4(2): 290–303. 
https://doi.org/10.29244/jitkt.v4i2.7791 

Sofyan DA, Zainuri M. 2021. Analisis produktivitas 
primer dan kelimpahan fitoplankton di perairan 
estuari Daerah Bancaran, Kecamatan Kota 
Bangkalan, Kabupaten Bangkalan. Juvenil: Jurnal 
Ilmiah Kelautan dan Perikanan. 2(1): 47–52. 
https://doi.org/10.21107/juvenil.v2i1.9824 

Stoń-Egiert J, Ostrowska M, Majchrowski R. 2024. 
Phytoplankton pigments in the Baltic Sea: 
Mmathematical description of chlorophylls and 
carotenoids content in different seasons and 
regions. Oceanologia. 66(2): 405–423. 
https://doi.org/10.1016/j.oceano.2024.03.003 

Tungka AW, Haeruddin, Ain C. 2016. Konsentrasi nitrat 
dan ortofosfat di muara Sungai Banjir Kanal Barat 
dan kaitannya dengan kelimpahan fitoplankton 
harmful alga blooms (HABs). IJFST. 12(1): 40−46. 
https://doi.org/10.14710/ijfst.12.1.40-46 

Wahyuni WI, Amin B, Siregar SH. 2021. Analysis of 
nitrate, phosphate, and silicate content and their 
effects on planktonic abundance in the estuary 
waters of Batang Arau or Padang City, West 
Sumatra Province. Asian Journal of Aquatic 
Sciences. 4(1): 1–12. 
https://doi.org/10.31258/ajoas.4.1.1-12 

https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.26418/lkuntan.v5i3.56285
https://doi.org/10.35800/jip.2.2.2014.7151
https://doi.org/10.35800/jip.1.3.2013.2580
https://doi.org/10.35800/jplt.3.2.2015.9581
https://doi.org/10.1016/j.hal.2019.03.012
https://doi.org/10.26418/jose.v2i2.60538
https://doi.org/10.3389/fmars.2018.00533
https://doi.org/10.3389/fmars.2018.00533
https://doi.org/10.29303/jbt.v23i2.4676
https://doi.org/10.47685/barakuda45.v5i1.333
https://doi.org/10.35308/jpami.v2i2.6120
https://doi.org/10.26418/jose.v3i2.84947
https://doi.org/10.33059/jbs.v3i1.3245
https://doi.org/10.29244/jitkt.v4i2.7791
https://doi.org/10.21107/juvenil.v2i1.9824
https://doi.org/10.1016/j.oceano.2024.03.003
https://doi.org/10.14710/ijfst.12.1.40-46
https://doi.org/10.31258/ajoas.4.1.1-12


JIPI, Vol. 31 (1): 75−82  82 

 

 
Copyright © 2025 by Authors, published by Indonesian Journal of Agricultural Sciences. 
This is an open-access article distributed under the CC-BY-NC 4.0 License 
(https://creativecommons.org/licenses/by-nc/4.0/) 

 

Wisha UJ, Ondara K, Ilham. 2018. The influence of 
nutrient (N and P) enrichment and ratios on 
phytoplankton abundance in Keunekai Waters, Weh 
Island, Indonesia. Makara Journal of Science. 
22(4): 187–197. 

Yustina, Nurdiansyah SI, Kushadiwijayanto AA. 2024. 
Nilai guna langsung perikanan tangkap di kawasan 
mangrove Desa Sungai Nibung. Jurnal Laut 
Khatulistiwa. 7(2): 127−132. 
https://doi.org/10.26418/lkuntan.v7i2.79743 

Yunivah A, Nurdiansyah SI, Warsidah. 2023. Pengaruh 

perbedaan jarak tanam terhadap laju pertumbuhan 
Eucheuma cottonii dengan metode KJA di Teluk 
Cina Pulau Lemukutan. Oseanologia. 2(2): 58−65. 
https://doi.org/10.26418/jose.v2i2.64387 

Zainal, Kushadiwijayanto AA, Safitri I, Sofiana MSJ. 
2023. Community of phytoplankton as aquatic 
quality bioindicator in Teluk Melanau. Jurnal Ilmiah 
Platax. 11(2): 455–472. 
https://doi.org/10.35800/jip.v11i2.49229 

 

https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.26418/lkuntan.v7i2.79743
https://doi.org/10.26418/jose.v2i2.64387
https://doi.org/10.35800/jip.v11i2.49229



