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Article History Abstract
Received: 06 June 2023 Belontia hasselti have not been widely cultivated and still depend on catching
Revised: 05 Sept 2023 from nature. Community needs require the cultivation of B. hasselti that are
Accepted: 11 Aug 2023 still wild to satisfy their needs. Things that need to be considered in the

acclimatization process for the domestication process are stocking density and
the right cultivation technology system to support the survival rate of the B.
hasselti. This study aimed to determine the best stocking density during the
domestication process of B. hasselti using zeolite filter media in a
recirculation system. This study used a completely randomized design with
five treatments and three replications. The treatments given differences in
stocking density were 1 (P1), 2 (P2), 3 (P3), 4 (P4), and 5 (P5) fish L. The
results of this study showed that the best stocking density was in P1 (1 fish L)
tail resulted in 91% survival rate, absolute weight growth at 3.17 g, absolute
length growth at 0.18 cm, and feed efficiency at 16.91%. The water quality
during the study was still within the tolerance limits for B. hasselti, i.e.
temperature 27.4-27.6°C, pH 6.1-7.8, dissolved oxygen 5.4-5.5 mg L, and
ammonia 0.06-0.1 mg L™
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1. Introduction

Belontia hasselti is a type of fish in swamp waters which has the advantage of being developed as a
cultivation commaodity. The challenge in cultivating B. hasselti is the low survival rate of fish when
these fish are reared in a cultivation environment. This is presumably due to the high stress levels of
the B. hasselti when they are in a new environment which causes a decrease in the health of the fish so
that it easily causes death (Hasanah et al., 2019). According to Augusta (2016), the extinction of
living populations can be prevented by domestication. The results of a study by Tanbiyaskur et al.
(2022) showed that B. hasselti were raised for 30 days with a stocking density of 1 fish in 3 L of
water, with an absolute length growth at 3.83 c¢cm, an absolute weight growth at 3.98 g, a feed
efficiency value at 75.99%, and 100% survival rate. Solutions to increase survival rate and reduce
stress levels of B. hasselti when they are in a new environment which can cause a decrease in fish
health, one of which was by implementing a recirculation system with the addition of zeolite.

Belontia hasselti can be protected by maintaining the water quality and increasing their survival rate.
Efforts to increase the density of B. hasselti more than 1 fish in 3 L of water need to be done to
increase the productivity of B. hasselti cultivication. The aquaculture recirculation system was one of
the applications of sustainable aquaculture that can control the disposal of waste into the environment
(Ramli et al., 2017; Amin et al., 2022). A solution to increase survival rate and reduce stress levels of
B. hasselti when in a new environment which can cause a decrease in fish health, one of which was by
implementing a recirculation system through the addition of zeolite (Purnayudha et al., 2014).
According to research results from Febriyanti (2021) on rearing B. hasselti size 10-11 cm with a

-271-


mailto:ferdinand@fp.unsri.ac.id

Domestication of Belontia Hasselti with Different Densities Using Zeolite Filter Media in
Recirculation System

density of 1 fish L using an aquarium with a volume of 5 L of water with a total stocking of 5
individuals and maintenance for 45 days resulted in a survival rate at 66 .67%, the absolute weight
and length growth values were at 6.52 g and 0.85 cm. Therefore, research on the domestication of B.
hasselti with different densities using zeolite filter media in a recirculation system needs to be carried
out to produce a higher stocking density and maximum survival.

2. Methods
Place and Time

This research was conducted from September to October 2022 at the Laboratory of Aquaculture and
Experimental Ponds, Aquaculture Study Program and Laboratory of Microbiology and Fishery
Products Biotechnology, Fisheries Product Technology Study Program, Department of Fisheries,
Faculty of Agriculture, Sriwijaya University.

Materials and Tools

The materials used in this study were B. hasselti (8.0-9.0 cm), commercial fish pellets with 31-33%
protein content, and 2-3 mm zeolite with 6-8 mesh. The tools used in this study were pH meters,
thermometers, analytical balances, rulers, aquariums, DO meters, spectrophotometers, glucose test
kits, water pumps, blowers, filter boxes, filter sponges, hoses, and aeration stones.

Experimental Design

This study used a completely randomized design (CRD) consisting of 5 treatments and 3 replications.
Belontia hasselti maintenance was carried out for 30 days with different fish densities, namely:

P1 : Stocking density of 1 fish L
P2 : Stocking density of 2 fish L*
P3 : Stocking density of 3 fish L™
P4 : Stocking density of 4 fish L
P5 : Stocking density of 5 fish L™
Research Preparation

Research preparation began with preparing the rearing containers, media water, and fish. The
maintenance containers used were 15 aquariums measuring 30x30x30 cm? with a water level of 20 cm
so that the water volume became 18 L. Before stocking the fish, the aquarium was filled with 18 L of
water which had been given a solution of potassium permanganate at a dose at 15 mg
L and left for 3 days so that the aquarium used was sterile (Saputra & lbrahim, 2021). After 3 days
the potassium permanganate solution was discarded and the aquarium was washed again with clean
water. The water used for rearing media was taken from well water at the Aquaculture Laboratory and
Experimental Ponds, Aquaculture Study Program, Department of Fisheries, Faculty of Agriculture,
Sriwijaya University. The design of the maintenance container with a recirculation system using
zeolite filter media can be seen in Figure 1 as follows:

Zeolite

Sponge

— Water pump

Figure 1: Design of a recirculation system using zeolite filter media
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The top of the aquarium was a filter box measuring 28x15x11 cm?® which has been filled with filter
media in the form of 255.6 g of zeolite from the conversion of the zeolite dose used in Firdaus et al.
(2014) research as much as 1.8 kg in 126 L of water which results in 100% survival rate in
maintenance of pearl trout (Trichogaster leeri) seeds. The size of the zeolite used was 2-3 mm and the
filter sponge measured 28x12.5x2.5 cm?® and a water pump has been installed at the bottom of the
aquarium. The aeration hose that has been fitted with an aeration stone was inserted into the fish-
rearing water as deep as 10 cm.

Fish Stocking

The B. hasselti used were obtained from fisherman in Tanjung Baru Village and sized between 8.0-
9.0 cm, and stocking density was adapted to each treatment. The B. hasselti were acclimatized for
three days for adjustment, and then length, weight, and water quality were measured.

Maintenance

The B. hasselti were reared for 30 days, and the feed for the B. hasselti was given in the form of
commercial pellets. The frequency of feeding was three times a day, i.e at 8 a.m, 12 a.m, and 4 p.m
with the feeding method at satiation.

Parameter

Parameters observed in this study included survival rate, growth in absolute weight and length of fish,
feed efficiency, fish blood glucose, and water quality for rearing B. hasselti including temperature,
pH, dissolved oxygen and ammonia.

Data Analysis

Data on water quality, survival rate, absolute growth in weight and length of fish obtained were tested
using analysis of variance at 95% confidence intervals. If there was a significant difference, then the
Least Significant Difference (LSD) was further tested.

3. Results and Discussion
Water Quality of Rearing B. hasselti

The range of several water quality parameters for all treatments during the study such as temperature
ranged from 26.0-29.4°C, dissolved oxygen 5.4-5.7 mg L™, ammonia 0.02-0.16 mg L* and pH 6.1-7.8
(Table 1).

Table 1: Water quality of rearing B. hasselti

Treatment - Ranges -
Temperature (°C) Dissolved Oxygen (mg L™ Ammonia (mg L) pH
P1 26,0-29,1 5,4-5,6 0,02-0,09 6,1-7,3
P2 26,0-29,1 5,4-5,7 0,03-0,09 6,1-7,8
P3 26,1-29,4 5,4-5,7 0,02-0,12 6,2-7,5
P4 26,1-29,1 5,4-5,5 0,02-0,13 6,5-7,6
P5 26,2-29,1 5,4-5,6 0,04-0,16 6,5-7,5

Survival Rate, Absolute Growth and Feed Efficiency of B. hasselti

B. hasselti reared at different densities using a zeolite filter in the recirculation system resulted in
different survival rate and growth, the higher the stocking density, the lower the growth in absolute
weight and absolute length, feed efficiency, and survival rate as seen in Table 2.
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Table 2. Average survival rate, absolute growth (weight and length) and feed efficiency of B. hasselti.

Survival Rate (%) Absolute Growth Rate Feed Efficiency (%)
Treatment (LSDg0,05 Weight (g) (LSDuo,05 = Length (LSD = 2.45)

=10,49) 0,36) (cm) Wwos e
P1 90,7+8,50° 3,17+0,29° 0,18+0,02 16,91+2,00¢
P2 85,2+3,23 2,84+0,20° 0,16+0,02 14,66+2,13
P3 81,6+6,70%¢ 2,41+0,10% 0,15+0,03 13,55+0,39%
P4 78,2+4,86% 2,38+0,11% 0,14+0,01 12,80+0,33%®
P5 74,4+3,872 2,20+0,13? 0,13+0,02 11,38+0,63*

Note: Numbers in the same column followed by the same superscript letter show no significant
different effect on the 5% LSD test

Blood glucose Level of B. hasselti

The blood glucose level of B. hasselti reared for 30 days found that the higher the stocking density of
the fish, the higher the blood glucose level. The blood glucose of the B. hasselti during the study was
presented in Table 3.

Table 3. Blood glucose of B. hasselti during the study

Blood glucose level (mg dL?) at day -

Treatment 1(LSDo0s=2.50) 15 (LSDos=2.94) 30 (LSDoos=4.94)
P1 72.3+2.08° 717153 71.0£3.61°
P2 75.3+0.58" 76.3+1.53" 76.3+3.51"
P3 77.0+1.73 81.0+2.65¢ 78.3+2.520
P4 78.7+1.15% 87.0+1.00° 87.0+2.00°
P5 79.7+0.58¢ 88.7+0.58¢ 89.7+1.15¢

Note: Numbers in the same column followed by the same superscript letter show no significant
different effect on the 5% LSD test

Based on the results of monitoring water quality during the study in Table 1, it was known that the
water quality values measured during the research process are still within the tolerance limits for the
rearing of B. hasselti according to Hasanah et al. (2019) including temperatures between 25°C and
ammonia was still within tolerance limits according to Arianto et al. (2019) i.e. in the range of 0.012-
0.104 mg L. The range of values of several water quality parameters in this research such as
temperature was 27.4-27.6°C, dissolved oxygen was 5.4-5.5 mg L, ammonia was 0.06 + 0.1 mg L*
and pH 6,1-7,8. Based on the research results of Thornton et al. (2018), B. hasselti in the natural
habitat of the Sebangau River, Central Kalimantan, can live in a temperature ranged at 25.5-31.0°C,
pH ranged from 3.2-4.8, dissolved oxygen 0.8-3.8 mg L™ and ammonia 0.05-0.60 mg L. Based on
Kulla et al. (2020), the water temperature at 28°C was the optimal value for the survival rate of
freshwater fish. In the Black River, Pekanbaru, the B. hasselti lived in the water temperature ranged
27-28°C (Firdaus & Efawani, 2015). B. hasselti in the natural habitat of the Sebangau River, Central
Kalimantan, can live in suboptimal pH environmental conditions ranging from 3.2 to 4.8 (Agustinus
& Gusliany, 2020). Siswanto et al. (2021), stated that a good oxygen concentration in aquaculture was
5-7mg L™

Generally, the water quality values for all treatments were within the range that supports B. hasselti
survival rate. This showed the role of the recirculation system with zeolite filter media in supporting
the rearing procces of B. hasselti to a density 5 fish L. This statement was reinforced by the results
of research from Affandi et al. (2014) on rearing eels at different salinities using a recirculation
system with synthetic cotton filter media, activated carbon, zeolite, and bioballs producing water
quality values such as temperature at 31°C, pH 7.7, and ammonia at a value of 0.001 mg L™ and
resulted in a survival rate at 100%. Based on the research of the recirculation system from Firmansyah
et al. (2021) on rearing tilapia for 45 days using zeolite filter media can maintain water quality in the
ranged at 26.6-28.3°C for temperature, pH in the ranged at 7.1-8.5, dissolved oxygen 5.6-7.8 mg L™,

-274 - Available online at: https://jazindia.com



https://jazindia.com/

total ammonia value below 1 mg L%, so it could resulting in 85% survival rate. The results of research
by Sugito et al. (2017), that used in the filter media recirculation system could maintain water quality
during Pangasius polyuranodon rearing, such as temperatures ranged from 27-30°C, dissolved
oxygen 5.01-6.14 mg L, pH 6.4-7.4, and ammonia in the range of 0.001-0.056 mg L. During the
study, the dissolved oxygen content obtained still supported the survival rate of B. hasselti during 30
days of maintenance. According to Fekri et al. (2018), the relationship between temperature and
dissolved oxygen levels was that the higher the temperature, the less oxygen solubility. Besides
temperature, dissolved oxygen was also an important water quality factor for aquatic biota. Ammonia
levels could be toxic to farmed fish at concentrations above 1.5 mg L (Wahyuningsih & Gitarama,
2020). Based on the ammonia levels obtained during the study, the higher the stocking density of B.
hasselti, the higher the water ammonia levels in the cultivation media (Azhar et al., 2022). However,
the ammonia value was still within the limits that could be tolerated by B. hasselti. Ammonia (NH3)
was toxic to aquatic organisms (Lin et al., 2022). The effect of high ammonia level was could damage
to the gill tissue so that its function as a respiratory tool will be disrupted (Xu et al., 2021).

The mineral zeolite was very good at absorbing ammonia. Zeolite could remove ammonia from water
because in the porous structure of the zeolite, there were sodium ions as a substitute for absorbed
ammonia ions (Royan et al., 2019). The irregular crystal structure of zeolite on the surface and the
high surface area makes it a very effective trap for fine particulate matter and ammonia ions.
Moreover, the microporous zeolite media was large enough to allow particles of colloid size to be
entrapped. As a result, zeolite could be used as a water filter to reduce ammonia levels (Diansari et al.,
2013; Mujahidah et al., 2023).

Fish survival rates was one of the success factors in fish cultivation activities (Wijayanto., 2023).
Based on the results of the study, it was found that the higher the stocking density of the B. hasselti,
the lower the survival. This was in accordance with the statement of Utami et al. (2018) that higher
densities will lead to high oxygen competition and reduce survival due to less stable oxygen supply at
higher stocking densities. Good environmental conditions, especially low ammonia levels could make
fish comfortable and have a good appetite. According to Rahayu et al. (2022), the using of several
filter compositions such as zeolite, coconut coir, charcoal and gravel can maintain water quality well,
especially in suppressing ammonia content so that fish were not stressed and did not cause death to
fish. This was confirmed by Mramba et al. (2023) that good water quality will affect fish survival rate
and fish growth.

Research on the use of zeolite filters has been carried out such as research by Diansari et al. (2013)
which showed that a tilapia with density of 1 fish L could support survival rate of up to 86.67%. Fani
et al. (2015) using zeolite filter media resulted in the highest survival rate in the stocking density of 1
fish L goldfish seed, which was 68%. The results of Pratama et al. (2022) for the maintenance of Tor
soro fry using 75% zeolite filter, sand, and palm fiber produced water quality values such as
temperature in the range of 26-29°C, pH 6-7, dissolved oxygen 5.18-5.90 mg L, and ammonia in the
range of 0.06-0.10 mg L™ so resulting in an absolute length growth value at 12.28 cm, absolute weight
growth at 8.87 g and 100% survival rate. This was indicated a higher fish survival rate value
supported by good water quality management.

The growth of cultivated organisms could be influenced by several factors, i.e. stocking density, feed
and water quality during maintenance which affect the success of cultivation (Mumpuni., 2022).
According to Kampai (2012), the growth of B. hasselti has a positive allometric picture (weight
growth was faster than length growth). The results of this study showed that P1 (stocking density of 1
fish L7) produced the highest absolute growth which also resulted in the highest feed efficiency.
High stocking densities will disrupt the growth rate even though the feed requirement was sufficient
(Sihite et al., 2020).

Having high stocking densities can lead to fish dying because they do not have enough space to move
around in research containers. According to Gauy et al., (2023), competition for space could affect
fish growth, because with different stocking densities in containers that have the same area it was
suspected that there was competition in terms of opportunities to get feed. Based on the research
results, the highest absolute weight growth was also accompanied by the highest feed efficiency value
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at 16.91%. The efficiency of feed utilization was related to the addition of body weight that comes
from the utilization of protein in the feed (Cahyoko et al., 2011; Fitriadi et al., 2022). A comparison of
the body weight growth of a fish and the amount of feed consumed during its rearing period yields the
value of feed efficiency (Dangeubun et al., 2019). Feed efficiency in this study was still low because
B. hasselti utilizes feed as energy for survival not for growth, this was in accordance with the
statement of Agustinus & Minggawati (2021), the slow growth of B. hasselti was expected because
the energy that should be used for growth was more directed survive. According to Mukti et al.
(2021), generally good feed efficiency was greater than 50%. A high density value of feed efficiency
will result in high absolute weight and absolute length growth because fish utilize nutrients from the
feed given during rearing (Pietoyo et al., 2021; Gazali et al., 2023). The increase in stocking density
will cause stress which induces high blood glucose B. hasselti. A high density of fish is a critical
factor because it has the potential to be a source of stress, one of the indicators to know the stress
response was the value of blood glucose levels (Djauhari et al., 2019; Mahasri et al., 2022). The
results of this study showed that the higher the stocking density, the higher the blood glucose level.
The blood glucose levels of the B. hasselti in this study ranged from 71.0-89.7 mg dL*. This value
was still within normal limits according to Renitasari et al. (2021), which was the normal fish glucose
level was around 40-90 mg dL. The results demonstrated that B. hasselti can still maintain normal
blood glucose level until density of 5 fish L™ using zeolite filter media.

4. Conclusion

Domestication of B. hasselti using zeolite filter media in the recirculation system by a stocking
density of 1 fish L** (P1) produce the best survival rate at 90.70%, absolute weight and lenght growth
at 3.17 g and 0.18 cm and feed efficiency at 16.91%. The higher of fish density applied, the higher
the fish blood glucose level. In general, water quality value remains within acceptable ranges that
supports survival rate of B. hasselti. Future research in the form of cultivation engineering is needed
to increase fish stocking density to more than 1 fish L which can significantly increase the
production of B. hasselti cultivation.

Acknowledgements

The author would like to thank the Laboratory of Aquaculture and Experimental Ponds, Aquaculture
Study Program, Department of Fisheries, Sriwijaya University.

Conflict of interest:
The authors declareno conflict of interest
References

1.

Affandi, R., Budiardi, T., Wahju, R. I., & Taurusman, A. A. (2014). Eel Rearing in Water Recirculation
System. Jurnal limu Pertanian Indonesia, 18(1), 55-60. https://doi.org/10.18330/jipi.2014.18.1.8368

2. Agustinus, F., & Gusliany, G. (2020). Identification of ectoparasites in flotsam fish (Belontia hasselti) reared
in tarpaulin ponds. Ziraa'ah Majalah lImiah Pertanian, 45(2), 103-110.
http://dx.doi.org/10.31602/zmip.v45i2.2990

3. Agustinus, F., & Minggawati, |. (2021). Domestication of flotsam fish (Belontia hasselti) caught in the
Sebangau River. Ziraa'ah Majalah limiah Pertanian, 46(3), 363-370.
http://dx.doi.org/10.31602/zmip.v46i3.4458

4. Arianto, D., Harris, H., Yusanti, A. I., & Arumwati. (2019). Stocking densities differ on survival, FCR, and
growth of freshwater pomfret (Colossoma macropomum) reared in nets. Jurnal Ilmu-ilmu Perikanan dan
Budidaya Perairan, 14(2), 14-20. https://doi.org/10.31851/jipbp.v14i2.3486

5. Augusta, K. T. S. (2016). Efforts to domesticate pond fish (Helostoma temminckii) caught from the Sebangau
River. Journal of Tropical Animal Science, 5(2), 82-87.
https://unkripjournal.com/index.php/JIHT/article/view/94/93

6. Amin, M., Agustono, A., Ali, M., Prayugo, P., & Hum, N. N. M. F. (2022). Apparent nutrient utilization and
metabolic growth rate of Nile tilapia, Oreochromis niloticus, cultured in recirculating aquaculture and biofloc
systems. Open Agriculture, 7(1), 445-454. https://doi.org/10.1515/0pag-2022-0109

7. Azhar, M. H., Pratama, W. K., Budi, D. S., Mukti, A. T., Santanumurti, M. B., & Memis, D. (2022). The

- 276 - Available online at: https://jazindia.com



https://jazindia.com/
https://doi.org/10.18330/jipi.2014.18.1.8368
http://dx.doi.org/10.31602/zmip.v45i2.2990
http://dx.doi.org/10.31602/zmip.v46i3.4458
https://doi.org/10.31851/jipbp.v14i2.3486
https://unkripjournal.com/index.php/JIHT/article/view/94/93
https://doi.org/10.1515/opag-2022-0109

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

- 277 -

Effect of Stocking Density on Growth Performance and Water Quality of the Silver rashora (Rashora
argyrotaenia) Fry Reared in Plastic-lined Pond. Egyptian Journal of Aquatic Biology & Fisheries, 26(5),
1165-1176. https://doi.org/10.21608/ejabf.2022.267444

Cahyoko, Y., Rezi, D. G., & Mukti, A. T. (2011). The feeding effect of maggot meal (Hermetia illucens) in
artificial feed on growth, feed efficiency, and survival rate of common carp juvenile. Jurnal limiah Perikanan
dan Kelautan, 3(2), 145-150. https://doi.org/10.20473/jipk.v3i2.11599

Diansari, R. V. R., Arini, E., & Elfitasari. (2013). The effect of different densities on the survival and growth
of tilapia (Oreochromis niloticus) in a recirculating system with a zeolite filter. Journal of Aquaculture
Management and Technology, 2(3), 37-45. http://ejournal-s1.undip.ac.id/index.php/jfpik

Djauhari, R., Matling, Monalisa, S. S., & Sianturi, E. (2019). Blood glucose response of parrot fish (Anabas
testudineus) to stocking density stress. Journal of Tropical Animal Science, 8(2), 43-49.
https://unkripjournal.com/index.php/JIHT/article/view/149/145

Dangeubun, J. L., Serang, A. M., & Syahailatua, D. Y. (2019). Growth, food efficiency, and survivorship of
several fish species treated with artificial feed enriched with Alstonia acuminata. Aquaculture, Aquarium,
Conservation & Legislation, 12(3), 832-839. http://www.bioflux.com.ro/aacl

Fani, E. R., Elfrida, & Muhar, N. (2015). Effect of different stocking densities on the survival and growth of
goldfish (Cyprinus carpio L.) fry in recirculating systems with the addition of zeolite. Article of
Undergraduate Research, Faculty of Fisheries and Marine Science, Bung Hatta University, 7(1), 1-13.
https://ejurnal.bunghatta.ac.id/index.php/FP1K/article/view/6267

Febriyanti, S. O. (2021). Survival and growth rate of Selincah fish (Belontia hasselti Cuvier 1831) at different
stocking densities. Thesis, Universitas Bangka Belitung. http://repository.ubb.ac.id/5323/

Firdaus, M., Basri, Y., & Muhar, N. (2014). The use of different filter materials in rearing media for pearl
trout (Trichogaster leeri) seeds on survival and growth. Article of Undergraduate Research, Faculty of
Fisheries and Marine Science, Bung Hatta University, 5(1), 1-14.
https://ejurnal.bunghatta.ac.id/index.php/FPI1K/article/view/3799

Firdaus, & Efawani. (2015). A study on composition in the Air Hitam River, Pekanbaru Riau Province. Jurnal
Online Mahasiswa FPIK Riau, 2(1), 1-14. https:/jom.unri.ac.id/index.php/JOMFAPERIKA/article/view/4252

Firmansyah, W., Cokrowati, N., & Scabra, A. R. (2021). Effect of cross-sectional area of different
recirculating systems on water quality in rearing tilapia (Oreochromis niloticus). Jurnal Perikanan dan
Kelautan, 26(2), 85-93. http://dx.doi.org/10.31258/jpk.26.2.85-93

Fekri, L., Affandi, R., Rahardjo, M. F., Budiardi, T., Simanjuntak, C. P. H., Fauzan, T., & Indrayani, I.
(2018). The effect of temperature on the physiological condition and growth performance of freshwater eel
elver Anguilla bicolor bicolor McClelland, 1844. Jurnal Akuakultur Indonesia, 17(2), 181-190.
https://doi.org/10.19027/jai.17.2.181-190

Fitriadi, R., Palupi, M., & Nurwahyuni, R. (2022). Growth Performance and Feed Utilization of Tilapia
(Oreochromis niloticus) Fed with Diets Containing Animal Protein Source from Expired Sausage. Sains
Malaysiana, 51(9), 2763-2774. http://doi.org/10.17576/jsm-2022-5109-03

Gauy, A. C. D. S,, Bolognesi, M. C., & Gongalves-de-Freitas, E. (2023). Body Tactile Stimulation Reduces
the Effects of High Stocking Density on the Welfare of Nile Tilapia (Oreochromis niloticus). Fishes, 8(6),
320. https://doi.org/10.3390/fishes8060320

Gazali, M., Effendi, I., Wahyuni, S., Kurniawan, R., Matin, A., & Syafitri, R. (2023). Boosting the growth of
tilapia fish using marine macroalgae (Sargassum sp.) extracts. Aquaculture, Aquarium, Conservation &
Legislation, 16(3), 1626-1635. http://www.bioflux.com.ro/aacl

Hasanah, N., Robin, & Prasetiyono, E. (2019). Survival rate and growth performance of Selincah fish
(Belontia hasselti) with different pH. Jurnal Akuakultur Rawa Indonesia, 7(2), 99-112.
https://doi.org/10.36706/jari.v7i2.5820 Kampai, A. (2012). Morphometrics and meristics of agility fish
(Polychanthus hasselti) in Lake Bakuok, Tambang District, Kampar Regency, Riau Province. Thesis. Fakultas
Perikanan dan Ilmu Kelautan Universitas Riau.

Kulla, Saba O. L., Yuliana, E., & Supriyono, E. (2020). Analysis of water quality and environmental quality
for fish farming in Lake Laimada, East Nusa Tenggara. Pelagicus, 1(3), 135-144.
http://dx.doi.org/10.15578/plgc.v1i3.9290

Lin, W., Luo, H., Wu, J., Hung, T. C., Cao, B., Liu, X,, ... & Yang, P. (2022). A Review of the Emerging

Available online at: https://jazindia.com



https://jazindia.com/
https://doi.org/10.21608/ejabf.2022.267444
https://doi.org/10.20473/jipk.v3i2.11599
http://ejournal-s1.undip.ac.id/index.php/jfpik
https://unkripjournal.com/index.php/JIHT/article/view/149/145
http://www.bioflux.com.ro/aacl
https://ejurnal.bunghatta.ac.id/index.php/FPIK/article/view/6267
http://repository.ubb.ac.id/5323/
https://ejurnal.bunghatta.ac.id/index.php/FPIK/article/view/3799
https://jom.unri.ac.id/index.php/JOMFAPERIKA/article/view/4252
http://dx.doi.org/10.31258/jpk.26.2.85-93
https://doi.org/10.19027/jai.17.2.181-190
http://doi.org/10.17576/jsm-2022-5109-03
https://doi.org/10.3390/fishes8060320
http://www.bioflux.com.ro/aacl
https://doi.org/10.36706/jari.v7i2.5820
http://dx.doi.org/10.15578/plgc.v1i3.9290

Domestication of Belontia Hasselti with Different Densities Using Zeolite Filter Media in

Reci

24.

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

- 278 -

rculation System

Risks of Acute Ammonia Nitrogen Toxicity to Agquatic Decapod Crustaceans. Water, 15(1), 27.
https://doi.org/10.3390/w15010027

Mramba, R. P., & Kahindi, E. J. (2023). Pond water quality and its relation to fish yield and disease
occurrence in small-scale aquaculture in arid areas. Heliyon, 9(6), 1-10.
https://doi.org/10.1016/j.heliyon.2023.e16753

Mahasri, G., Satyantini, W. H., & Mukti, A. T. (2022). Analysis of Blood Glucose Levels and The
Development of Ectoparasite Infestation on Pacific White Shrimp (Litopenaeus vannamei) Which Were
Given Crude Protein Zoothamnium penaei at High Stocking Densities. In IOP Conference Series: Earth and
Environmental Science, 1036(1), 1-7. https://doi.org/10.1088/1755-1315/1036/1/012013

Mumpuni, F. S., Yulianti, N., & Hilmy, A. M. (2022). The Growth, Feed Efficiency, and Survival Rate of
Bonylip Barb (Osteochillus hasselti) in Biofloc Media C/N Ratio 10 with Different Stocking Densities.
Journal of Aquaculture & Fish Health, 11(2), 227-237. https://doi.org/10.20473/jafh.v11i2.30814

Mukti, R. C., & Amin, M. (2021). Utilization of alternative ingredients as combination feed on the growth of
catfish (Clarias sp.). In IOP Conference Series: Earth and Environmental Science, 819(1), 012005.
https://doi.org/10.1088/1755-1315/819/1/012005

Mujahidah, K., Ramadan, A., Hasan, V., Yanti, S., Islam, I., & Iqgrar, 1. (2023). Zeolite-microfragmenting
Media: A Potential Strategy to Accelerate Coral Growth. In E3S Web of Conferences, 374(2023), 1-18.
https://doi.org/10.1051/e3sconf/202337400020

Pietoyo, A., Fitriadi, R., Akbarurarrasyid, M., Seriholo, L. G. G., & Widianto, F. T. (2021). Enriching
probiotics of feed using curcuma to increase growth rates of tilapia seeds (Oreochromis niloticus). Journal of
Aquaculture and Fish Health, 10(3), 296-303. https://doi.org/10.20473/jafh.v10i3.26419

Pratama, A. R., Supriyono, E., Nirmala, K., & Widiyati, A. (2022). Effect of different recirculating filter
media on water quality, growth and survival of soro fry (Tor soro). Jurnal Salamata, 4(1), 1-7.
https://jurnal.univpgri-palembang.ac.id/index.php/ikan

Rahayu, Rofika, Sunadji Sunadji, & Ade Yulita Hesti Lukas. (2022). Efforts to improve water quality and
color of nemo fish (Amphiprion percula) by using different filter compositions. Jurnal Aquatik, 5(1), 15-23.
https://ejurnal.undana.ac.id/index.php/jaqu/article/view/6538

Ramli, N. M., Verdegem, M. C. J., Yusoff, F. M., Zulkifely M. K., & Verreth, J. A. J. (2017). Removal of
ammonium and nitrate in recirculating aquaculture systems by the epiphyte stigeoclonium nanum
immobilized in alginate beads. Aquaculture  Environment Interactions, 9(1), 213-222.
https://doi.org/10.3354/aei00225

Renitasari, D. P., Kurniawan, A., & Kurniaji, A. (2021). Blood glucose of tilapia fish Oreochromis
mossambica as a water bioindicator in the downstream of Brantas waters, East Java. AACL Bioflux, 14(4),
2040-2049. http://www.bioflux.com.ro/aacl

Royan, M. R., Solim, M. H., & Santanumurti, M. B. (2019). Ammonia-eliminating potential of Gracilaria sp.
and zeolite: a preliminary study of the efficient ammonia eliminator in aquatic environment. In IOP
Conference Series: Earth and Environmental Science, 236(1), 1-10. https://doi.org/10.1088/1755-
1315/236/1/012002

Saputra, F., & lbrahim, Y. (2021). Effect of different probiotic compositions in artificial feed on feed
conversion ratio and growth rate of local snakehead fish (Channa sp.) domesticated seeds. Jurnal Perikanan
Tropis, 8(1), 1-9. http://dx.doi.org/10.35308/jpt.v8i1.2976

Sihite, E. R., Putriningtias, A., & AS, A. P. (2020). Effect of high stocking density on water quality and
growth of carp (Cyprinus carpio) with the addition of nitrobacter. Jurnal limiah Samudra Akuatika, 4(1), 10-
16. https://doi.org/10.33059/jisa.v4il.2444

Siswanto, S., Sofarini, D., & Hanifa, M. S. (2021). The study of the chemical physics of the waters of Bangk
Lake as a basis for the development of fish farming. Rekayasa, 14(2), 245-251.
https://doi.org/10.21107/rekayasa.v14i2.11263

Subekti, S., Purnayudha, T. P., & Masithah, E. D. (2014). Effect of Different Substrates on the Recirculation
System for Local Sea Cucumber (Phyllophorus SP.) Physiological During Adaptation Period. Jurnal Ilmiah
Perikanan dan Kelautan, 6(2), 179-186. https://doi.org/10.20473/jipk.v6i2.11306

Sugito, A., Pamukas, N. A., & Rusliadi, R. (2017). Growth and survival of juaro fish (Pangasius
polyuranodon, blkr) by providing different types of feed in the recirculation system. Berkala Perikanan

Available online at: https://jazindia.com


https://jazindia.com/
https://doi.org/10.3390/w15010027
https://doi.org/10.1016/j.heliyon.2023.e16753
https://doi.org/10.1088/1755-1315/1036/1/012013
https://doi.org/10.20473/jafh.v11i2.30814
https://doi.org/10.1088/1755-1315/819/1/012005
https://doi.org/10.1051/e3sconf/202337400020
https://doi.org/10.20473/jafh.v10i3.26419
https://jurnal.univpgri-palembang.ac.id/index.php/ikan
https://ejurnal.undana.ac.id/index.php/jaqu/article/view/6538
https://doi.org/10.3354/aei00225
http://www.bioflux.com.ro/aacl
https://doi.org/10.1088/1755-1315/236/1/012002
https://doi.org/10.1088/1755-1315/236/1/012002
http://dx.doi.org/10.35308/jpt.v8i1.2976
https://doi.org/10.33059/jisa.v4i1.2444
https://doi.org/10.21107/rekayasa.v14i2.11263
https://doi.org/10.20473/jipk.v6i2.11306

40.

41.

42,

43.

44,

45.

- 279 -

Terubuk, 45(3), 10-22. http://dx.doi.org/10.31258/terubuk.45.3.10-22

Tanbiyaskur, T., Wijayanti, M., Rarassari, M. A., & Mukti, R. C. (2022). Total erythrocytes, hematocrit, and
survival of Selincah fish (Belontia hasselti) by providing feed added with probiotics from swamps. Jurnal
Ruaya: Jurnal Penelitian dan Kajian Illmu Perikanan dan Kelautan, 10(2), 99-104.
https://openjurnal.unmuhpnk.ac.id/JR/article/view/4284

Thornton, S. A., Dudin, Page, S.E., Upton, C., & Harrison, M.E. (2018). Peatland ish of Sebangau, Borneo:
diversity, monitoring and conservation. Mires and Peat, 22(4), 1-25.
http://dx.doi.org/10.19189/MaP.2017.0MB.313

Utami, K. P., Hastuti, S., & Nugroho, R. A. (2018). The effect of different densities on the efficiency of feed
utilization, growth, and survival of tawes (Puntius javanicus) in recirculating systems. Sains Akuakultur
Tropis: Indonesian Journal of Tropical Aquaculture, 2(2), 53-63. https://doi.org/10.14710/sat.v2i2.3140

Wahyuningsih, S., & Gitarama, A. M. (2020). Ammonia in fish farming systems. Jurnal limiah Indonesia,
5(2), 112-125. http://dx.doi.org/10.36418/syntax-literate.v5i2.929

Wijayanto, D. (2023). The optimization of growth, survival rate, feed efficiency, and benefit-cost ratio of
Asian seabass reared in freshwater media with fish feed enrichment using Javanese turmeric (Curcuma
xanthorrhiza). Aquaculture, Aquarium, Conservation & Legislation-International Journal of the Bioflux
Society, 16(2), 1000-1006. http://www.bioflux.com.ro/aacl

Xu, Z., Cao, J., Qin, X,, Qiu, W., Mei, J., & Xie, J. (2021). Toxic effects on bioaccumulation, hematological
parameters, oxidative stress, immune responses, and tissue structure in fish exposed to ammonia nitrogen: a
review. Animals, 11(11), 3304. https://doi.org/10.3390/ani11113304

Available online at: https://jazindia.com


https://jazindia.com/
http://dx.doi.org/10.31258/terubuk.45.3.10-22
https://openjurnal.unmuhpnk.ac.id/JR/article/view/4284
http://dx.doi.org/10.19189/MaP.2017.OMB.313
https://doi.org/10.14710/sat.v2i2.3140
http://dx.doi.org/10.36418/syntax-literate.v5i2.929
http://www.bioflux.com.ro/aacl
https://doi.org/10.3390/ani11113304

