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Abstract. Catfish is a popular fish species in the community and is cultivated by many people. Catfish are considered superior
to other freshwater fish. One system that can improve catfish quality and ability is the biofloc system. Biofloc system is
considered more effective compared to other systems because it increases the productivity of cultivated fish. Unfortunately,
cultivation in general is considered a traditional system that only uses manpower to do all activities such as feeding. One
application of feeding technology is automated feeding machines. This research is aimed to determine the effectiveness of the
automatic feeder on catfish cultivation with biofloc system. The research method was experimental and compared 2 treatments,
which were A (biofloc without an automatic feeder) and B (biofloc with an automatic feeder). Fish samples used were 5-7 cm
in size and reared for 44 days at the cultivation pond of Marine and Fisheries Faculty, Udayana University. The results of this
research are SGR, FCR, and SR. Based on the results, treatment B had better SGR (3.37%), FCR (2.03) and SR (45%)
compared to treatment A. The conclusion of this research is the usage of automatic feeder in catfish cultivation with biofloc
system has better results than without the usage of automatic feeder.
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I. INTRODUCTION Automatic feeder is an automated feeding device that
allows you to control the time of feeding and the amount
of feed to be given as desired by the cultivators. The
amount of feed is based on calculations according to the
requirements of the cultivated organism so that the
nutritional needs of the organism are maintained and not
excessive [5]. Automated feeding allows farmers to avoid
operational costs for labour. The automatic feeder has
several advantages such as the even amount of feed given,
adjustable feeding time and controllable remotely. The
utilization of automatic feeders has given promising results
and is highly effective in shrimp cultivation with the
lowest FCR value at 1.08 [6]. automatic feeding machine
is an affordable, energy-efficient, and environmentally
friendly solution for freshwater aquaculture in developing

additional feed for cultivated fish. The biofloc system is countries while reducing the cost of the fishing industry [7]

more effective than other systems because it can increase [8] [9]. However, the automatic feeder also has

the productivity of cultured fish. The advantages of biofloc disadvantages, such as the high price and more electricity
systems are lower maintenance costs, less land required, usage compared fo traditional systems [10]. Feeding
higher and faster production, and odouriness [3]. However, technology in catfish cultivation has both advantages and
cultivation activities generally remain quite traditional and disadvantages. Based on this, this study aims to determine
only use manpower for all activities such as hand-feeding the effectiveness of the use of automatic feeders in catfish

[4]. One solution to overcome this issue is by adding cultivation seen from the specific parameters of growth
automatic feeding technology. rate, feed conversion ratio and survival.

Catfish is a popular fish species in the community and is
widely cultivated. According to the Central Database,
Statistics, and Information of the Marine and Fisheries
Ministry in 2020 the production of catfish cultivation in
Indonesia was 993,768 tons. The value of catfish is highly
superior in the market compared to other freshwater
fishery commaodities such as tilapia, carp, and mujair [1].
Catfish are classified as superior to other freshwater fish
because catfish are classified as fast-growing fish, tolerant
of poor water quality, disease resistant, and capable of
living or being cultivated in various types of media and
systems [2]. One such system could improve the catfish's
quality and ability, called biofloc system.

The biofloc system utilizes living organisms as
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I1. METHOD

Time and Place of Research

This research was conducted for 4 months starting from
December 2022 up to March 2023 with a rearing period of
1 month and 14 days. Sampling was carried out every 11
days with the number of fish samples observed being 10
per pond. This research took place in the Cultivation Pond
at the Faculty of Marine and Fisheries, Udayana
University.

Experimental Design

This research used an experimental method. The
experimental method aims to determine the differences in
the treatments used. In addition, investigate the possible
cause and effect by applying one or more treatments and
comparing the results. This research used 2 treatments,
which were treatment A (biofloc system without automatic
feeders) and treatment B (biofloc system with automatic
feeders) with 3 repetitions. The catfish cultivation design
with 2 treatments can be seen in Figure 1.

A B A B A B
2 3 1 2 3 1
Fig. 1. The catfish cultivation design

Data Analysis
The collected data used in this research are specific

growth rate (SGR), feed conversion ratio (FCR) and
survival rate (SR). SGR and FCR data will be tested using
the Independent T-test method using the SPSS application
with a 95% confidence level. The calculation of the SGR
value can be calculated using the formula:

(InWt — InWo)
SGR = +x100%
SGR = specific growth rate (%)
Wt = Average final weight of fish (g)
Wo = Average starting weight of fish (g)
t = Rearing period (day)

The calculation of the FCR value can be calculated using
the formula:
F
- (Wt+D)—Wo
FCR = Feed Conversion Ratio (%)
F = Feed provided (g)
Wt = Catfish final weight (g)
D = Dead fish weight (g)
W = Catfish starting weight (g)

FCR

The SR value calculation can be calculated using the
formula:

SR = Nt 100%
= Vo x 0

SR = Survival Rate (%)
Nt = Number of individuals at the end of the research
No = Number of individuals at the start of the research.

I1l. RESULTS AND DISCUSSION

Specific Growth Rate (SGR)

The SGR value obtained from both treatments (Figure 2)
is significantly different according to the independent T-
test results (Table 1) where a higher SGR was obtained in
treatment B (3.4%) compared to the SGR obtained in
treatment A (2.6%). This is allegedly due to the daily feed
requirements of fish in treatment B being more fulfilled
than in treatment A which could be seen from the
remaining feed in both treatments. The remaining feed in
treatment A appeared more than the remaining feed in
treatment B so the amount of feed consumed by catfish in
treatment A was less than the amount of feed consumed by
catfish in treatment B. The growth is affected by the
amount of feed available for the fish cultivated [11]. The
use of automatic feeders allows feeding at regular intervals
throughout the day so that feeding becomes efficient in
increasing the growth rate of fish [12] [13]. Similarly,
other studies have shown that feed consumption and
growth generally increase with feeding frequency up to a
certain limit [14] [15] [16].
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Fig. 2. Average Value of Specific Growth Rate (%)

TABLE 1
INDEPENDENT T-TEST DATA OF
SPECIFIC GROWTH RATE AND FEED
CONVERSION RATIO

Comparison Variable Criteria Results Description
Type
Significance 0,008
SGR  Confidence Sig <
Comparison 0,05 g=o
of level (o)
. Significance 0,004
Significance . .
FCR  Confidence Sig<a
0,05
level (a)
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Feed Conversion Ratio (FCR)

The FCR values in both treatments were significantly
different according to the T-test results where the FCR in
treatment B was lower than the FCR in treatment A. The
FCR value in treatment A was 2.56 while the FCR value
in treatment B was 2.03 (Figure 3). The difference in FCR
results is allegedly due to different feeding intensities. The
higher the feeding intensity, the lower the FCR values
obtained. The results of this research are also in line with
research [17] which showed that the FCR in the 5 times
feeding treatment was lower than the 3 times feeding
treatment. However, the FCR values in this research are
considered high because normally the maximum FCR
value is at 1.6 [18]. This is probably due to poor SR values
in this research.
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Fig. 3. Average Value of Feed Conversion Ratio

Survival Rate (SR)

The catfish survival rate (SR) obtained from treatment A
and treatment B ranged at 37. 66% to 46. 10% (Figure 4).
The SR value of this study was relatively poor. This is
probably because the catfish suffered stressful conditions
during the research due to decreased conditions of water
quality in the rearing medium. The decreased conditions of
water quality during this research were caused by the
buildup of feed residues. However, the degradation was
not seen in the monitored parameters which are
temperature, pH and DO. The degradation was suspected
to occur in another parameter, which was ammonia,
considered to be toxic to the water. The rising level of
ammoniac may cause a loss of appetite in fish and even
fish death [19].
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Fig. 4. Average Value of Survival Rate (%)

Water Quality Parameters

The values of water quality in treatment A and treatment
B were similar. According to the results of this research,
the pH values in treatment A and treatment B ranged from
6.6-7. This pH value is considered a normal value because
it is still within the water quality standards [20] which is in
the range of 6-9. This result is similar to [21] which was
6.24-6.47 where the ideal pH is in the range of 6-9 in fish
cultivation. The DO value obtained from both treatments
ranged from 6.4-12.3 mg/L. Similar to the results of
research by [22] where the optimal DO level for cultivated
fish is 5 mg/L. This is because fish will suffer stress and
unusual behaviour due to the decrease of oxygen supply
into the brain if the DO level is less than 5 mg/L. While the
water temperature parameters in both treatments ranged
from 27-29.70C. The water temperature obtained from the
research was ideal for cultivated fish. The ideal
temperature value for cultivated fish ranges from 25-30 oC
[23]. Water quality values with pH, DO, and temperature
parameters in both treatments can be seen in Table 2.

IV. CONCLUSIONS

This research concludes that using automatic feeders in
catfish cultivation produces a higher specific growth rate,
feed conversion ratio and survival rate than catfish
cultivated without the addition of automatic feed. It is
recommended that catfish cultivators should use automatic
feeders to get better SGR, FCR and SR results. To get the
maximum SGR, FCR and SR results, it is recommended to
do further research by adding water quality parameters,
such as ammonia.

ACKNOWLEDGMENT

Thanks to the research and service institute of udayana
university which has funded this research through the
Calon Pengusaha Pemula Udayana.

REFERENCES

[1] Anis, M.Y dan Hariani, D. 2019. Pemberian Pakan
Komersial dengan Penambahan EM4 (Effective
Microorganisme 4) untuk Meningkatkan Laju
Pertumbuhan Lele (Clarias sp.). Jurnal Riset Biologi
dan Aplikasinya, vol 1(1).

[2] Nasrudin. 2010. Jurus Suskses Beternak Lele
Sangkuariang. PT Agro Media Pustaka. Jakarta

[3] Sumardani, N. L. G, Suranjaya, I. G, Soniari, N. N,
Radiawan, 1. M. 2017. Aplikasi Teknologi Budidaya
Ikan Lele Kombinasi Sistem Sirkulasi Air Tertutup
Dan Teknologi Bioflok Di Desa Ketewel Kecamatan
Sukawati Kabupaten Gianyar. BULETIN UDAYANA
MENGABDI, Vol 16 No. 1.



Advances in Tropical Biodiversity and Environmental Sciences 8(1): 44-47, February, 2024

e-1SSN:2622-0628

DOI: 10.24843/ATBES.2024.v08.i01.p08  Awvailable online at: https://ejournall.unud.ac.id/index.php/atbes/article/view/945

47

[4] Jumalli, S., T., Usman., dan Mulyadi. 2013. The
Modificated of Automatic feeder for Increasing
Effectiveness of Fish Meal in Take. JOMFAPERIKA
Vol 1().

[5] Rahayani, R. D., dan Gunawan, A. (2018). Proposed
Design of an Automatic feeder and Aerator Sistems
for Shrimps Farming. International Journal of
Materials, Mechanics and Manufacturing, 6(4), 277—
280.

[6] Samawi, G., Panjaitan, A. S., Marlina, E.,
Pamaharyani, L. I., Bosman, O., dan Suseno, D. N.
2021. Efektivitas Penggunaan Automatic feeder Pada
Budidaya Udang VVaname (Litopenaeus vannamei) Di
Pt. Windu Marina Abadi Kecamatan Sambelia,
Lombok Timur. Buletin JSJ, 3(2), 93-99

[7] machine for freshwater aquaculture farms in
developing countries. Aquacultural  Engineering,
88,102028. https://doi.org/10.1016/j.aquaeng.2019.1
02028.

[8] Khater, E., Bahnasawy, A., & Morsy, O. (2021).
Evaluation of fish feeder manufactured from local raw
materials. Scientific Reports, 11.
https://doi.org/10.1038/s41598-021-98383-0.

[9] Shal, A., Sheikh, F., & Elsbaay, A. (2021). Design and
Fabrication of an Automatic Fish Feeder Prototype
Suits Tilapia Tanks. Fishes.
https://doi.org/10.3390/fishes6040074.

[10] Sulastri, A., Lusiana, E. D., Musa, M., Afandi, A.,
Mahmudi, M., Buwono, N. R. 2019. Pemberdayaan
Pembudidaya Kerapu Melalui Aplikasi Automatic
Fish Feeder Untuk Efisiensi Pakan Di Tambak
Budidaya Semi Intensif. 7(1), 108-113.

[11] Sibagariang, D. I. S., Pratiwi, I. E., Saidah, Hafriliza,
A. 2020. Pola Pertumbuhan Ikan Nila (Oreochromis
niloticus) Hasil Budidaya Masyarakat Di Desa
Bangun Sari Baru Kecamatan Tanjung Morawa.
Jurnal Jeumpa, 7(2): 443-449

[12] Sousa, R.M.R.; Agostinho, C.A.; Oliveira, F.A;
Argentim, D.; Novelli, P.K.; Agostinho, S.M.M.
2012. Productive performance of Nile tilapia
(Oreochromis niloticus) fed at different frequencies
and periods with automatic dispenser. Arquivo
Brasileiro de Medicina Veterinaria e Zootecnia, v.64,
p.192-197,DOI: https://doi.org/10.1590/S0102-
09352012000100027.

[13] Zhou, Z.; Cui, Y.; Xie, S.; Zhu, X.; Lei, W.; Xue, M.;
Yang, Y. 2003. Effect of feeding frequency on
growth, feed utilization, and size variation of juvenile
gibel carp (Carassius auratus gibelio). Journal of

Applied Ichthyology, v.19, p.244-249, DOI:
https://doi.org/10.1046/j.1439-0426.2003.00453.x.
[14] Okomoda, V., Aminem, W., Hassan, A., & Martins,
C. 2019. Effects of feeding frequency on fry and
fingerlings of African catfish Clarias
gariepinus. Aquaculture.https://doi.org/10.1016/J.AQ

UACULTURE.2019.734232.

[15] Daudpota, A.M.; Abbas, G.; Kalhoro, 1.B.; Shah,
S.S.A.; Kalhoro, H.; Hafeez-Ur-Rehman, M.
Ghaffar.2016. A. Performance, feed utilization and
body composition of juvenile nile
tilapia, Oreochromis niloticus (L.) reared in low
salinity water. Pak. J. Zool 48, 171-177. [

[16]Herrera, L., Santos, A., Sousa, O., Kuhnen, V., &
Sanches, E. 2019. Performance of common snook
subjected to different feeding frequencies and rates
using automatic feeders. Pesquisa Agropecuaria
Brasileira.https://doi.org/10.1590/516783921.PAB2
019.V54.00225.

[17]Indra, R., Komariyah, S., Rosmaiti. 2021. Pengaruh
Frekuensi Pemberian Pakan yang Berbeda Terhadap
Pertumbuhan Ikan Lele Dumbo (Clarias gariepinus)
pada Media Budikdamber. Jurnal Kelautan dan
Perikanan Indonesia, 1(2), 52-59.

[18]Mata, T. C. M. M., Tangguda, S., Valentine, R. Y.
2022. Manajemen Pemberian Pakan Pada Pembesaran
Ikan Lele Sangkuriang (Clarias gariepinus) Di Balai
Benih lkan (BBI) Lewa, Sumba Timur, Nusa
Tenggara Timur. Jurnal Megaptera, 1(1), 39-46.

[19] Siegers, W. H., Prayitno, Yudi, Sari, Annita. 2019.
Pengaruh Kualitas Air Terhadap Pertumbuhan Ikan
Nila Nirwana (Oreochromis sp.) Pada Tambak Payau.
The Journal of Fisheries Development, 3(2), 95-104.

[20] Pemerintah Indonesia. 2001. Peraturan Pemerintah
No. 82 tentang Pengelolaan Kualitas Air Dan
Pengendalian Pencemaran Air.

[21] Indra, R., Komariyah, S., Rosmaiti. 2021. Pengaruh
Frekuensi Pemberian Pakan yang Berbeda Terhadap
Pertumbuhan Ikan Lele Dumbo (Clarias gariepinus)
pada Media Budikdamber. Jurnal Kelautan dan
Perikanan Indonesia, 1(2), 52-59.

[22] Tatangindatu, F., Kalesaran, O., Rompas, R. 2013.
Studi Parameter Fisika Kimia Air pada Areal
Budidaya lkan di Danau Tondano, Desa Paleloan,
Kabupaten Minahasa. Budidaya Perairan, 1(2), 8-19.

[23] Saifuddin, A. A. 2020. Studi Parameter Kualitas Air
Untuk Budidaya lIkan Gabus (Channa striata)
[Skripsi]. Makassar: Fakultas Pertanian, Universitas
Muhammadiyah Makassar. 16 pp.



https://doi.org/10.1016/j.aquaeng.2019.102028
https://doi.org/10.1016/j.aquaeng.2019.102028
https://doi.org/10.1038/s41598-021-98383-0
https://doi.org/10.1590/S0102-09352012000100027
https://doi.org/10.1590/S0102-09352012000100027
https://doi.org/10.1046/j.1439-0426.2003.00453.x
https://doi.org/10.1016/J.AQUACULTURE.2019.734232
https://doi.org/10.1016/J.AQUACULTURE.2019.734232

