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Abstract: This research was conducted to evaluate the water quality of Nile tilapia (Oreochromis niloticus) hatchery ponds
at the Fish Seed Center (Balai Benih Ikan, BBI) located in Tepas Sepakat Village, West Sumbawa Regency. Water quality
is a critical factor that directly influences the success of aquaculture, particularly in hatchery operations where the survival
and growth rates of fish fry are highly dependent on optimal environmental conditions. The study assessed key water quality
parameters including temperature, dissolved oxygen (DO), pH, ammonia concentration, and water transparency.
Measurements were carried out quantitatively through direct sampling from three hatchery ponds containing fry of different
ages and sizes, with data collected over three consecutive days during morning and afternoon sessions. The results indicated
that all measured parameters remained within the acceptable ranges established by the Indonesian National Standard (SNI
7550:2009) for freshwater aquaculture. Water temperature ranged between 25.9°C and 27.9°C, DO levels varied from 3.9 to
5.2 mg/L, pH values ranged from 7.5 to 8.2, ammonia concentration was consistently below 0.1 mg/L, and water clarity
ranged from 40 to 46 cm. Although water clarity slightly exceeded the standard threshold, it was still within a tolerable range
that could support sufficient light penetration for photosynthesis without posing risks to the aquatic ecosystem. These findings
suggest that the water quality at the BBI Tepas Sepakat hatchery ponds is generally suitable for supporting healthy and
productive tilapia breeding. However, continuous monitoring and adaptive water quality management, particularly
concerning dissolved oxygen and light penetration, are recommended to maintain optimal rearing conditions and ensure long-
term sustainability of the hatchery operations. These findings can serve as a useful reference in promoting sustainable

aquaculture practices and can be used in aquaculture training programs to improve water quality management.
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Introduction

The strategic role of Nile tilapia (Oreochromis
niloticus) aquaculture in improving national fisheries
productivity is of great importance, particularly in meeting
the growing demand for affordable and nutritious protein
sources among the population. This improvement can be
achieved through the application of efficient aquaculture
techniques, such as selective breeding, water quality
management, and the use of high-quality feed, as well as the
development of adequate supporting infrastructure,
including hatcheries, cold storage facilities, transportation
networks, and access to local and international markets.
Moreover, policies supporting the fish feed industry and
providing superior broodstock are key factors in enhancing
the competitiveness of tilapia farming [1].

Water quality is a critical factor in the success of fish
hatchery operations [2] as it directly affects fish fry's growth
and survival rates. Optimal water quality promotes healthy
growth and improves the survival rate of fish larvae, which
is essential in aquaculture development [3]. Water quality
that meets appropriate physical and chemical parameters
significantly influences the success of freshwater fish
farming [4]. The benefits of good water quality include
improved fish health and immunity, optimal growth
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performance, better feed efficiency, reduced production
costs, minimized waste and toxin accumulation, ecological
balance in culture systems, and easier harvest and production
management [5]. For example, research by Boyd and Tucker
[6] emphasized the importance of dissolved oxygen, pH, and
temperature in maintaining productive aquaculture systems.
Similarly, Baihaqi et al. [7] found that maintaining nitrate
and ammonia levels within tolerable limits significantly
enhanced the growth rate and survival of Oreochromis
niloticus. Hence, regular monitoring and management of
water quality are essential to ensure optimal growth
conditions.

Poor water quality poses several risks, including: (1)
Temperature:  excessively low  temperatures  slow
metabolism and appetite, while excessively high
temperatures lead to dissolved oxygen depletion, heat stress,
and fish mortality; (2) Dissolved Oxygen: low levels cause
surface gasping, stress, stunted growth, and mass mortality;
(3) pH: low pH may cause gill irritation and stress, while
high pH increases ammonia toxicity and tissue damage; (4)
Ammonia (NHs): elevated concentrations lead to gill
damage, appetite loss, and mortality; (5) Nitrite (NO2z"): high
levels interfere with oxygen transport in blood; (6) Turbidity:
excessive turbidity disrupts fish respiration, reduces light
penetration, and inhibits phytoplankton photosynthesis [8].
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The Tepas Sepakat Fish Hatchery (Balai Benih Ikan,
BBI) in West Sumbawa Regency is one of the regional
technical implementation units (UPTD) under the
Department of Fisheries. The main duties of this unit include
producing quality seed and broodstock to supply local
hatcheries and fish for consumption, particularly tilapia and
carp. The hatchery utilizes water from the Brang Rea River,
which is diverted through irrigation channels into the
hatchery and grow-out ponds.

However, the direct use of river water as a culture
medium requires careful consideration due to the potential
for pollution from surrounding environmental activities. A
study by Syahrul et al. [9] revealed that although the overall
water quality of the Batetangnga River in West Sulawesi
falls within the suitable range for aquaculture, variations in
ammonia and phosphate levels across stations, as well as
pollution from community waste, pose a risk to long-term
water quality. Furthermore, suboptimal aquaculture
practices may also contribute to water quality degradation.
Therefore, evaluating the water quality at the Tepas Sepakat
Hatchery is crucial as part of a monitoring and evaluation
process to support successful aquaculture operations.
Periodic monitoring is necessary to ensure the aquatic
environment remains within the optimal range to sustain fish
growth and survival.

The objective of this study is to assess the water
quality in the fish hatchery ponds at the Tepas Sepakat
Hatchery, West Sumbawa, and to compare it with the
Indonesian National Standard (SNI) for hatchery water
quality to determine the suitability and feasibility of the
culture environment.

This study is the first documented review of
compliance with SNI standards in the Tepas Sepakat
hatchery system using a multi-parameter approach. The
findings of this study have the potential to have important
implications for the development of hatchery training
curricula, the formulation of water quality management
policies, and continuous improvement in local aquaculture
practices based on national standards.

Research Methods
Time and Location

This research was conducted from April to May 2025
at the Fish Hatchery Center (Balai Benih Ikan/BBI) in Tepas

Sepakat Village, Brang Rea Subdistrict, West Sumbawa
Regency, Indonesia.

Figure 1. Map of the Research Location and Sampling
Ponds: Research Method

This study employed a quantitative research method
by measuring water's physical and chemical parameters in
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Nile tilapia hatchery ponds at the Fish Hatchery Center
(Balai Benih Ikan/BBI) in Tepas Sepakat Village.
Observations were carried out in three selected ponds (Table

1.

Table 1. Number of Observation Ponds

Pond A Pond A Pond A
Age: 1 Month Age: 23 Age: 4
Seed Size: 2-3 Months Months

cm Seed Size: 5-6 | Seed Size:
cm 8-10 cm

The water quality parameters measured in this study
included Dissolved Oxygen (DO), pH, temperature,
ammonia, and water transparency. Measurements were
conducted for three days, both in the morning and afternoon.
The instruments used were as follows: a DO meter to
measure dissolved oxygen levels, a pH meter for pH levels,
a thermometer for water temperature, an ammonia test kit for
ammonia concentration, and a Secchi disk to measure water
transparency.

The sampling technique used in this study was
purposive sampling, which is the deliberate selection of
samples based on specific characteristics. Ponds A, B, and C
were selected based on differences in seed age, namely 1
month, 2-3 months, and 4 months, respectively. Water
sampling was conducted in each pond at two different times,
namely in the morning and afternoon, which were chosen to
represent differences in natural light intensity that could
affect water quality parameters. The sampling and testing
were conducted over three consecutive days to obtain more
representative data.

Dissolved oxygen (DO) parameters are measured
using a DO meter immersed directly into the pond water.
This device simultaneously provides readings for DO, pH,
and water temperature. Before use, the DO meter is
calibrated to ensure the accuracy of the measurements. Water
clarity (transparency) parameters are measured using a
Secchi disk, which is also submerged into the pond until the
disk is no longer visible from the surface, and the depth is
recorded as the water transparency value. Meanwhile,
ammonia parameters are measured by taking pond water
samples using sample bottles. The sample is then analyzed at
the Tepas Sepakat Fish Seed Center (BBI) laboratory using
an Ammonia Test Kit to determine the ammonia
concentration in the water.

All measurement results
documented for further analysis.

were recorded and

Data analysis

The data analysis technique used in this study was
descriptive analysis. Descriptive analysis is a statistical
method used to summarize and present sample data in a form
that is easier to interpret. The data obtained from water
quality measurements were presented in graphical form.
These data were then described and compared with the water
quality standards for freshwater aquaculture based on the
Indonesian National Standard (SNI) 7550:2009.

The results of water quality parameter measurements
and SNI quality standards were compared using a
comparison approach with SNI by matching the
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measurement values of each parameter with the SNI
7550:2009 quality standard range. If the value is within that
range, it meets water quality standards.

Results and Discussion

Temperature
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Figure 2. Water Temperature Pond A
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Figure 3. Water Temperature Pond B
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Figure 4. Water Temperature Pond C

Observations of water temperature over three days
indicated that the temperature in all three ponds was within
the acceptable range based on the Indonesian National
Standard (SNI), which is between 25°C and 32°C. Pond A
recorded temperatures ranging from 25.9°C to 27.5°C, Pond
B from 26.7°C to 27.7°C, and Pond C from 26.2°C to
27.9°C. These temperature values suggest that the thermal
conditions in each pond were suitable to support the
physiological functions, growth, and survival of Nile tilapia
during the observation period. Temperatures tended to
increase during midday. This pattern is in line with the
results of Muarif's [10] research, which reported that the
water temperature in aquaculture ponds during the day is
higher than in the morning or evening, and this difference is
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statistically significant. According to Deqita and Sudarti
[11], increased temperature during the day is a natural
phenomenon caused by increased solar radiation. A stable
and appropriate temperature is essential, as it directly affects
Nile tilapia's metabolic activity and growth [12].

Dissolved Oxygen (DO)
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Figure S. Dissolved Oxygen (DO) Pond A
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Figure 6. Dissolved Oxygen (DO) Pond B
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Figure 7. Dissolved Oxygen (DO) Pond C

Dissolved oxygen (DO) levels in all ponds were
found to be within adequate ranges. Measurements showed
that DO in Pond A ranged from 3.9 to 4.6 mg/L, Pond B from
4.5 t0 5.0 mg/L, and Pond C from 4.6 to 5.2 mg/L. All values
exceeded the minimum standard set by the Indonesian
National Standard (SNI), which is >3 mg/L. These results
indicate that the oxygen availability in all ponds was
sufficient to support metabolic processes, maintain fish
health, and ensure optimal growth conditions for Nile tilapia.

Adequate DO levels are also essential for maintaining
aerobic microbial activity that contributes to water quality
stability. Dissolved oxygen is a critical factor for fish
respiration and the activity of microorganisms, as it directly
influences the metabolic functions, growth, and survival of
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aquatic organisms. Adequate levels of dissolved oxygen are
essential to ensure efficient energy production in fish
through aerobic respiration, while also supporting the
activity of beneficial microorganisms involved in the
decomposition of organic matter and nutrient cycling within
the aquatic environment. Low oxygen levels can lead to
stress, reduced growth rates, and increased susceptibility to
disease, making DO one of the most important parameters in
aquaculture water quality management [13,14,15]. A slight
decrease in DO was observed during midday in most ponds,
which may be attributed to increased temperature and
oxygen consumption by aquatic organisms [16]. Research by
Alam and Al-Hafedh [17] shows that dissolved oxygen (DO)
levels in tilapia farming systems fluctuate daily, with a
tendency to decrease at night and increase in the morning to
midday due to photosynthetic activity. However, high
oxygen consumption by aquatic organisms and increased
temperatures can cause a relative decrease in DO during the
day, even though photosynthesis is still ongoing. These
findings support the pattern observed in this study.

pH

8.1
8.0

8.0 8.0
7.9

79 7.8
7.8 77
7.7 76
7.6
A i
7.4

09.00 14.00 09.00 14.00 09.00 14.00
Figure 8. pH Pond A
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Figure 9. pH Pond B
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Figure 10. pH Pond C
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The pH values in all ponds were within the acceptable
range according to water quality standards, specifically
between 6.5 and 8.5. Pond A recorded pH values ranging
from 7.6 to 8.0, Pond B from 7.5 to 8.2, and Pond C from 7.8
to 8.2. An increase in pH during the afternoon was observed,
which may be attributed to phytoplankton photosynthesis
reducing CO: concentrations in the water, thereby making
the water more alkaline [18, 19]. This observation is
consistent with the findings of Islam et al., [20] who reported
that the pH value of water in multi-trophic aquaculture
systems increased from morning to evening. This increase in
pH is negatively correlated with carbon dioxide
concentration, which decreases as photosynthetic activity
increases during the day. This mechanism indicates that the
photosynthetic process by phytoplankton absorbs COx,
causing the water to become more alkaline. The stable pH
levels within the ideal range indicate water conditions that
support fish health and growth.

Ammonia
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Figure 11. Ammonia Pond A

0.12

0.1 0.1 0.1 0.1 0.1 0.1
0.1
0.08
0.06
0.04
0.02
0

09.00 14.00 09.00 14.00 09.00 14.00

Figure 12. Ammonia Pond B
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Figure 13. Ammonia Pond C
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Ammonia levels were consistent across all ponds,
with concentrations measured at 0.01 mg/L well below the
SNI threshold of <0.02 mg/L. This indicates that ammonia
levels remained within a safe range for aquaculture activities.
Low ammonia levels may be caused by continuous water
changes. Based on research by Wahyuningsih and Arbi [21]
in Ammonia in Fish Farming Systems, water changes of up
to 25-50% of the pond volume per day have been proven
effective in reducing ammonia concentrations in small-scale
fish ponds. These routine water changes have a positive
impact on overall water quality and support a more stable
farming environment.

Low concentrations suggest effective management of
organic waste and a balanced microbial environment,
particularly the activity of nitrifying bacteria that convert
toxic ammonia into less harmful compounds. Maintaining
low ammonia levels is crucial, as elevated concentrations can
lead to water quality deterioration, stress in fish, and
impaired physiological functions such as respiration and
excretion. Ammonia is a toxic compound for fish, capable of
damaging gill tissues, disrupting respiration, and causing
stress and decreased immunity. If left unmanaged, high
concentrations of un-ionized ammonia can lead to fish
mortality. Therefore, although current levels are safe,
continuous monitoring is necessary [22].

Water Transparency

Transparency measurements in the three ponds
ranged from 40 to 46 cm. Pond A showed transparency of
40-46 cm, Pond B 40-45 c¢cm, and Pond C 40-46 cm.
According to SNI standards, the ideal water transparency
range is 30—40 cm. Therefore, most values slightly exceeded
the upper limit. This indicates that the water is relatively
clear, which can enhance light penetration necessary for
photosynthesis [23]. However, excessive water clarity may
lead to increased water temperature or algal blooms. The
high transparency might be due to the continuous inflow of
river water, which dilutes suspended solids in the pond.

The high transparency of the water in this study is
thought to be due to the continuous replacement of pond
water, which reduces suspended particles and organic waste.
Research reported by Mohanty et al. [24] found that
continuous water changes reduced suspended sediments and
improved visual clarity.
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Figure 14. Water Transparency Pond A
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Figure 15. Water Transparency Pond B
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Figure 16. Water Transparency Pond C
Conclusion

Based on the research results, the water quality in
ponds A, B, and C at the Tepas Sepakat Fish Seed Center
(BBI) is generally within the range specified by Indonesian
National Standard (SNI) 7550:2009 for freshwater
aquaculture. Key parameters such as temperature, dissolved
oxygen (DO), pH, and ammonia concentration show values
that support the growth and survival of Nile tilapia
(Oreochromis niloticus) fry. Although water transparency
values slightly exceed the standard threshold, the clarity
remains within acceptable limits and can support
photosynthesis in the ponds. As a practical follow-up, it is
recommended that the hatchery unit implement a structured
and sustainable water quality monitoring protocol. Routine
monitoring will help detect early changes in environmental
parameters and enable more precise management decisions.
This step is crucial for maintaining pond ecosystem stability
and consistently improving seed production success.
Additionally, the findings of this study have the potential to
be integrated into technical training curricula for hatchery
operations to enhance human resource capacity in the field
of aquaculture. Further research is also needed to explore
seasonal trends in water quality parameters, thereby
supporting adaptive aquaculture strategies that are more
responsive to environmental changes throughout the year.

Author’s Contribution

A. Rahman: played a role in the data collection and analysis
process. Jamiatul Aulia: drafted the article. Andi Maria Ulfa:
co-authored the article and did the final editing. Amir
Hamzah & Ari Apriani: responsible for designing the
research and collecting data related to water quality
parameters.

Acknowledgements
We would like to express our sincere gratitude to Balai Benih
Ikan (BBI) Tepas Sepakat for granting permission and

912



Jurnal Pijar MIPA

providing access to conduct this research. We are also deeply

thankful

to the Laboratory of Fisheries Resources

Utilization, Cordova University, for the support and facilities
provided during the research process.

References

(1]

(4]

(8]

[12]

L. Hadie, E. Kusnendar, B. Priono, R. R. S. P. S.
Dewi, dan W. Hadie, “Strategi dan kebijakan
produksi pada budidaya ikan nila berdaya saing,”
Jurnal Kebijakan Perikanan Indonesia, vol. 10, no.
2, pp. 75-85, 2018. [Online]. Tersedia:
http://ejournalbalitbang.kkp.go.id/index.php/jkpi
D. K. Verma, S. Singh, N. Maurya, P. Kumar, and
R. Jayaswal, “Important water quality parameters in
aquaculture: An overview,” Agriculture and
Environment, vol. 3, pp. 24-29, 2022.

L. Hepshen, "Ensuring larval development through
proper water quality management," J. Aquac. Res.
Dev., vol. 15, no. 7, Art. no. 895, 2024. doi:
10.35248/2155-9546.24.15.895.

F. Yusoff, W. Umi, N. Ramli, and R. Harun, “Water
quality management in aquaculture,” Cambridge
Prisms: Water, vol. 2, pp. 1-61, 2024, doi:
10.1017/wat.2024.6

D. Puspitasari dan N. H. Purnomo, Kajian
kesesuaian kualitas air untuk budidaya ikan
gurame di Desa Ngranti, Kecamatan Boyolangu,
Kabupaten Tulungagung. Surabaya: Universitas
Negeri Surabaya, 2018.

C. E. Boyd and C. S. Tucker, Pond Aquaculture
Water Quality Management. Boston, MA:
Springer, 1998.

R. H. Baihaqi, Haeruddin, and K. Prakoso,
"Analisis hubungan kualitas air tambak terhadap
laju pertumbuhan ikan nila salin (Oreochromis
niloticus)," Jurnal Pasir Laut, vol. §, no. 2, pp. 63—
70, Sep. 2024. [Online]. Available:
https://ejournal.undip.ac.id/index.php/pasirlaut

Y. Koniyo, “Analisis Kualitas Air Pada Lokasi
Budidaya Ikan Air Tawar Di Kecamatan Suwawa
Tengah,” Jurnal Technopreneur (JTech), vol. 8, pp.
52-58, 2020. doi: 10.30869/jtech.v8i1.527
Syahrul, M. Nur, Fajriani, Takril, and R. Fitriah,
"Analisis kesesuaian kualitas air sungai dalam
mendukung kegiatan budidaya perikanan di Desa
Batetangnga, Kecamatan Binuang, Provinsi
Sulawesi Barat," SIGANUS: Journal of Fisheries
and Marine Science, vol. 3, no. 1, pp. 171-181,
2021.

Muarif, "Karakteristik suhu perairan di kolam
budidaya perikanan," Jurnal Mina Sains, vol. 2, no.
2, pp- 96-101, Oct. 2016.

A. D. Deqita dan Sudarti, “Analisis intensitas
radiasi matahari dan peningkatan suhu lingkungan,”
Jurnal Pendidikan Fisika dan Sains (JPFS), vol. 5,
no. 2, pp. 75-82, 2022. doi: 10.52188/jpfs.v5i2.237
I. N. Sihombing dan S. Usman, ‘“Pengaruh
perbedaan suhu air terhadap pertumbuhan dan
kelangsungan hidup ikan nila (Oreochromis
niloticus),”  Fakultas  Pertanian, = Universitas
Sumatera Utara, 2018.

[13]

[17]

[19]

[20]

[21]

[24]

July 2025, Volume 20 No. 5: 908-913

S. Wahyuningsih, A. Dharmawan, dan Imamah,
“Penentuan koefisien reaerasi Sungai Bedadung
hilir metode perubahan defisit oksigen (studi kasus
di Kecamatan Balung, Jember),” Jurnal Presipitasi:
Media Komunikasi dan Pengembangan Teknik
Lingkungan, vol. 17, no. 2, pp. 169-176, 2020.

S. Wahyuningsih dan A. M. Gitarama, “Amonia
pada sistem budidaya ikan,” Syntax Literate: Jurnal
Ilmiah Indonesia, vol. 5, no. 2, pp. 1-10, 2020. doi:
10.36418/syntax-literate.v5i2. X XXX

Ali, A. Anushka, and A. Mishra, “Effects of
dissolved oxygen concentration on freshwater fish:
A review,” International Journal of Fisheries and
Aquatic Studies, vol. 10, pp. 113-127, 2022, doi:
10.22271/fish.2022.v10.14b.2693.

Supriatna, Dinamika temporal fitoplankton pada
tambak intensif udang vanamei (Litopenaeus
vannamei), Disertasi, Universitas Brawijaya,
Malang, 2018.

A. Alam and Y. S. Al-Hafedh, "Diurnal dynamics
of water quality parameters in an aquaculture
system based on recirculating green water
technology," J. Appl. Sci. Environ. Mgt., vol. 10, no.
2, pp- 19-21, Jun. 2006, doi:
10.4314/jasem.v10i2.43651

N. L. Prastiwi, A. Fauziah, dan Nazran,
“Kesesuaian kualitas air pada tambak udang
vannamei (Litopenaeus vannamei) sistem intensif
di CV. Lautan Sumber Rejeki Kabupaten
Banyuwangi Provinsi Jawa Timur,” Jurnal
Akademi Perikanan Kamasan, vol. 6, no. 1, pp. 1-
19, 2025. doi: 10.58950/jpk.v6il.72

P. Hansen, “Effect of high pH on the growth and
survival of marine phytoplankton: Implications for
species succession,” Aquatic Microbial Ecology,
vol. 28, pp- 279-288, 2002, doi:
10.3354/ame028279.

R. Islam, S. Zaman, J. Ferdaus, K. M. R. Hossain,
J. Bir, A. Hasanuzzaman, and K. Huq, "Diurnal
variation in some water quality parameters of
different integrated multi-trophic aquaculture
system," in Proc. Int. Symp. on Fisheries and
Marine Resource Technology, pp. 24-29, 2024, doi:
10.53808/KUS.SI.2023.ISFMRT.1146-Is.

S. Wahyuningsih and A. Gitarama, "Amonia pada
sistem budidaya ikan," Syntax Literate: Jurnal
Ilmiah Indonesia, vol. 5, no. 2, pp. —, Feb. 2020, doi:
10.36418/syntax-literate.v5i2.929.

A. M. Putri dan H. Hafiludin, “Manajemen kualitas
air pada pembenihan ikan nila (Oreochromis
niloticus) di Balai Benih Ikan Teja Timur
Pamekasan Juvenil,” vol. 3, no. 2, 2022.

G. S. Bilotta and R. E. Brazier, “Understanding the
influence of suspended solids on water quality and
aquatic biota,” Water Research, vol. 42, pp. 2849—
2861, 2008, doi: 10.1016/j.watres.2008.03.018

R. K. Mohanty, A. Mishra, D. K. Panda, and D. U.
Patil, "Effects of water exchange protocols on water
quality, sedimentation rate and production
performance of Penaeus monodon in earthen
ponds," Aquaculture Research, vol. 2014, pp. 1-12,
2014, doi: 10.1111/are.12404.

913


http://ejournalbalitbang.kkp.go.id/index.php/jkpi
https://ejournal.undip.ac.id/index.php/pasirlaut

