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ABSTRACT 
The purpose of this research is to determine the optimum dose of probiotic addition that is best used in catfish culture. The research was 
conducted at the Laboratory of aquaculture, Faculty of Fisheries and Marine Sciences, Universitas Padjadjaran, Jatinangor. The fish used in 
this research were sangkuriang catfish (Clarias Gariepinus). The treatments tested were without the addition of probiotics (control), 10, 15, 
and 20 ml/L probiotics. Each container was filled with 100 fish densities. The experimental design used was Completely Randomized Design 
(CRD) with four treatments and three replications. The parameters observed were the fish's specific growth rate, survival rate, and water 
quality. The results showed that there was no significant difference in specific growth rates. The highest specific growth rate of catfish was 
obtained in treatment C, which was 1.82%. There is a significant difference in the survival rate of catfish fingerlings between experimental 
groups. The highest survival rate was obtained in treatment C, which was 91%. In conclusion, the optimum dose of probiotics addition for 
sangkuriang catfish culture was 15 ml/L. 

INTRODUCTION 
 

The dense population and rapid development, especially in urban areas today, have led to high pollution levels in clean water 
sources. Starting from household activities and large industries such as factories that produce waste, it is also one of the causes of 
contamination of clean water sources, making it difficult to get good quality water. This will certainly affect production results in the 
fish farming sector, while currently, the market demand for aquacultured fish is getting higher, especially for catfish. 

Catfish (Clarias sp.) is a freshwater fish currently widely cultivated; even almost all over Indonesia have produced this type of fish. 
This is because catfish is a leading commodity and has good market prospects. The advantages of catfish include having a fairly high 
nutritional content, economic value, fast growth, and easy maintenance (Prayogo et al., 2012). One type of catfish that is widely cul-
tivated today is sangkuriang catfish. Sangkuriang catfish is the result of genetic improvement from African catfish through back-
crossing between the second generation female parent (F2) and the sixth generation male parent (F6) African catfish. Sangkuriang 
catfish seeds have better growth characteristics than African catfish currently circulating in the market (Sunarma 2004). 

According to Elumalai et al., (2002), probiotics are living microorganisms in fish farming that can prevent disease, increase produc-
tion, and reduce economic losses. The application of probiotics in aquaculture systems plays an essential role in determining the suc-
cess rate of aquaculture. Probiotics, when consumed by fish in adequate amounts, provide health benefits for fish that can reach the 
digestive tract and stay alive with the aim of improving fish health. Probiotics have antimicrobial effects and in the field of aquacul-
ture aim to maintain microbial balance and control pathogens in the digestive tract. Currently, probiotics with several kinds of trade 
products for fish rearing are commercially available. The use of probiotics must be in accordance with both concentration and use. 
Therefore, it is necessary to conduct research on the effectiveness of several commercial probiotics in maintenance media on the 
survival and growth of catfish fry. 
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METHODE 
The study was conducted using an experimental method with a completely randomized design (CRD) consisting of four treatments 

and three replications. The treatment tested was the concentration of EM4 administration in the culture media. The treatment given 
in the experiment are as follows: 
Treatment A: Control (not given probiotics) 
Treatment B: Administration of probiotics with a concentration of 10 ml/L 
Treatment C: Administration of probiotics with a concentration of 15 ml/L 
Treatment D: Administration of probiotics with a concentration of 20 ml/L 
 
Observation Parameters: 

1. Specific growth rate 
The growth of catfish can be seen from the addition of fish weight in each treatment which was weighed during the study. To calcu-
late the daily growth rate of fish used the formula (Effendi 1997) as follows: 
 
 
 
 

 
Note: 
SGR : Specific growth rate (%) 
Wt : Final body weight 
Wo : Initial body weight 
T : time in days 
 

2. Survival Rate 
The survival rate (SR) of catfish was calculated using the Effendie (1997) formula, as follows: 
 

SR=Nt/No X 100 % 
 

Note: 
SR : Survival rate (%) 
Nt : Fish number day-t (fish) 
No : Fish number day-0 (fish) 
 
3. Water quality parameter 
The water quality parameters observed in this study include temperature, pH, DO. 
 

 
Result and Discussion 

Specific Growth Rate 

During the study, the weight and length of sangkuriang catfish seeds increased for each treatment. At the beginning of the study, the 
average weight of each seed in all treatments was 3.56 g/fish; after being reared for 40 days the weight increased to 6.92 g/fish, 
with a weight gain of 3.36 g/fish. The specific growth rate (SGR) of catfish weight ranges from 1.56 to 1.83%/day. The highest specific 
weight growth rate of catfish was obtained in treatment C, which was 1.83%, while the lowest growth rate of catfish specific weight 
was found in treatment A, which was 1.56%. The results of the calculation of the Analysis of Variance (ANOVA) showed that there 
was no significant difference (p>0.05) between treatments on the growth rate of catfish specific weight. The graph below shows 
catfish growth. 

SGR = ln 𝑊𝑊𝑊𝑊−ln 𝑊𝑊𝑊𝑊
𝑇𝑇

x 100% 

 

G = ln 𝑊𝑊𝑊𝑊−ln 𝑊𝑊𝑊𝑊
𝑇𝑇

x 100% 
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Figure 1. Variation of probiotic dosage on catsifh specific growth rate 

The graph above shows that the growth rate of catfish was higher in treatment C with a probiotic dose of 15 ml/L. The high specific 
growth rate indicates that probiotic bacteria can work optimally both in improving water quality and also in the digestive tract of 
fish. In the graph above, it can be seen that treatment C with the addition of a probiotic dose of 15 ml/L resulted in the highest spe-
cific growth rate in this study compared to other treatments. The growth rate in treatment A had a relatively low growth among 
other treatments. This is most likely because treatment A lacks bacteria due to the absence of probiotics, which results in no rise in 
digestive enzymes. The growth of catfish in treatment D was lower than in treatment C. This could be due to the fact that the dose 
of bacteria was higher than that in treatment C, which was 20 ml/L. According to Aquarista et al., (2012) the content of bacteria that 
is too much can lead to competition between bacteria in the use of nutrients, so that it inhibits the performance of bacteria. Whe-
reas in treatment B, with the addition of a probiotic dose of 10 ml/L, it was suspected that it was too little to increase the digestibili-
ty of catfish digestion. This indicates that the growth of catfish with the addition of probiotics in aquaponic system media has in-
creased but not significantly. Compared to the addition of probiotics to the media, the growth of catfish weight was more significant 
if probiotics were added to the feed because the content of probiotics directly in the feed could cause high bacterial activity in the 
digestive tract and the content of probiotic bacteria in the feed could affect the growth rate of fish. Similar findings were reported 
on the survival and growth rate of Hybrid Tilapia (Oreochromis spp.) in biofloc systems using mixed probiotics (Zabidi et al., 2021). 
Research conducted by (Lili et al., 2018) showed that the addition of probiotics to feed could increase the growth of sangkuriang 
catfish. 

Survival Rate 

The results showed that the Survival rate of catfish ranged from 67 - 91%. The highest survival rate of catfish was obtained in treat-
ment C of 91%, while the lowest survival of catfish was found in treatment D of 67%. The results of the calculation of the Analysis of 
Variance (ANOVA) showed that there was a significant difference (p<0.05) between treatments on the survival of catfish. 
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Figure 2. Variation of probiotic dosage on catsifh survival rate 

The high survival rate in treatment C showed that the administration of probiotics at a dose of 15 ml/L was optimal in supporting the 
survival rate of catfish. Treatment D had the lowest survival rate in this study compared to other treatments. The low SR value of 
catfish in treatment D was due to fish death due to a drastic increase in ammonia levels in the 2nd week. In the 0th week, the am-
monia concentration was 0.001 mg/L, but in the 2nd week, the ammonia level increased to 0.112 mg/L. The provision of probiotics 
with optimal concentrations can increase the survival rate of catfish. The provision of probiotics in treatment C provided the most 
appropriate media environmental conditions for catfish to produce the highest survival rate of all treatments. One of the reasons for 
this is the low level of ammonia in the C treatment media. This is also in accordance with the statement of (Setijaningsih and 
Suryaningrum, (2015), which states that the rearing media supports creating a suitable environment for fish growth, thereby making 
weight gain and high survival. Based on Primashita et al., (2017) research, optimal probiotic administration can result in high survival 
in catfish. 

Water Quality 

Based on the results of water temperature measurements during the study, values ranged from 25, 6℃ - 28.8℃. Changes in tem-
perature during the study can be seen in Figure 3. 

 
Figure 3. Variation of temperature during study 

Referring to SNI, the optimal and good temperature for catfish rearing is in the range of 25 - 30℃. Based on the observa-
tions, the water temperature of the catfish rearing media is still in normal condition with a range that can still be tolerated by cat-
fish. Temperature also affects the level of ammonia contained in the water of fish rearing media because if the temperature rises, 
the consumption of oxygen in the water will increase so that every organism that needs oxygen will also compete for its survival. 
Lucas (2002) stated that the optimum media temperature affects the performance of digestive enzymes and effective metabolism. 
High feed consumption accompanied by effective digestion and metabolism processes will produce optimal energy for growth (Zidni 
et al., 2013). Zahidah et al., (2015) stated that the optimum temperature during the study would affect the activity of bacteria, 
namely Nitrobacter and Nitrosomonas, so that the role of bacteria in increasing plant productivity will run well. 

Degree of Acidity (pH) 

Measurement of the degree of acidity (pH) during the study showed a range between 6.83 – 7.74. The value of the pH range during 
the study still met the appropriate range for catfish, which ranged from 6-9 (Khairuman and Amri 2003). A pH concentration above 
9.2 or less than 4.8 can result in a decrease in reproductive ability, fish growth, and even death in fish. The pH value of the water will 
affect the oxidation process of organic matter, phytoremediation processes, and plant growth (Effendi et al., 2015). The optimum pH 
range of water for the nitrification process is 7-8 because nitrifying bacteria can grow optimally (Zidni et al., 2019). Changes in pH 
values during the study can be seen in Figure 4. 
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Figure 4. Variation of pH during study 

Figure 4 shows a decrease in the pH concentration for each observation. The decline in pH at each observation was thought to be 
due to the release and uptake of carbon dioxide (CO2) by organisms in the rearing medium. Molleda et al. (2007) stated that the 
decrease in pH occurred due to water quality degradation caused by leftover feed, feces, algae respiration, and increased CO2 in the 
water. The decrease in water pH during the study was still within the tolerance limit of catfish, so it did not affect the survival of cat-
fish. 

Dissolved Oxygen 

The dissolved oxygen concentration ranged from 3.5 to 6.8 mg/L in the rearing tank. The optimum quality standard for dissolved 
oxygen in the water for catfish rearing is > 4 mg/L with a minimum value limit of 3 mg/L. Oxygen concentration < 4 mg/L, catfish can 
still survive because they have additional breathing apparatus to take oxygen from the air, but their appetite will begin to decrease, 
which causes fish growth to be slow, while dissolved oxygen < 1 mg/L can be toxic for most fish species (Kordi 2009). Changes in dis-
solved oxygen concentration during the study can be seen in Figure 5. 

 
Figure 5. Variation of Dissolved oxygen during study 

Observing dissolved oxygen concentration until the end of the observation did not experience a significant change. The addition of 
fish weight will also increase feed consumption so that feces and metabolic waste produced also increase. The need for oxygen by 
bacteria also increases in the oxidation process to decompose the waste produced by the catfish, resulting in a decrease in dissolved 
oxygen concentration at week 5 in the rearing medium. However, the decrease is still in an optimal state. According to Saptarini 
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(2010) that fish will compete with other fish for respiration; besides that fish will also compete with aerobic bacteria, so that this 
condition causes the concentration of dissolved oxygen in the pond to decrease drastically. In the aquaponic system, oxygen is also 
needed in the ammonification process because the ammonification process occurs under aerobic conditions, which requires oxygen 
in the reshuffle of organic N into total ammonia. 

Ammonia (NH3) 

The average concentration of ammonia in the study ranged from 0.001 mg/L -0.126 mg/L. Ammonia concentration fluctuates and is 
still within the safe limit for catfish rearing, and this is in accordance with the statement of BBPBAT (2005) that ammonia concentra-
tion in catfish rearing should be <0.5 mg/L. And according to Andriani et al., (2018) that the critical limit of fish to dissolved ammonia 
content is 0.6 mg/l. According to Hussain et al (2014) freshwater fish have a tolerance to ammonia concentrations up to 1.0 mg/L 
changes in ammonia concentration during the study can be seen in Figure 6. 

 
Figure 5. Variation of ammonia during study 

Based on Figure 6, the ammonia concentration in the second week increased in all treatments. The increase in ammonia concentra-
tion is thought to be due to the increase in dissolved organic matter in the pond which comes from feed residues and fish metabol-
ism products and is not completely oxidized by probiotic bacteria. Some of the feed given to fish is used for growth, but some will be 
excreted in the form of solid waste and dissolved ammonia (NH3) in the water. The nitrification process by probiotic bacteria in the 
second week in catfish culture media has not run perfectly, resulting in a fairly high increase in ammonia. Fluctuations in ammonia 
concentration during the study were still lower than the tolerance limit for catfish. This shows that the addition of probiotics in cul-
ture media in an aquaponic system can reduce the concentration of ammonia from fish metabolism residues and also feed residues. 
Observations at weeks 3-5 ammonia concentrations decreased in all treatments. However, the D treatment had higher ammonia 
levels than the other treatments. The treatment of D ammonia tends to have higher levels of ammonia, and this is due to the accu-
mulation of ammonia due to feed residues and metabolic wastes that are not completely oxidized by decomposing bacteria. This can 
be caused by the addition of a dose of probiotics that is too high, causing the decomposer bacteria to experience competition for life 
because the number of bacteria is too dense, causing the decomposition process of ammonia concentration to be less than optimal.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

 

Conclusion 
The administration of probiotics at a dose of 15 ml/L in a culture media provided suitable environmental conditions for catfish culti-
vation to produce the highest survival value of 91% and the highest growth rate of 1.83%/day. 
 
Acknowledgment 

 
References 
[1] Prayogo, Rahardja, B.S., Manan, A., “Exploration of indigen bacteria from catfish (Clarias sp) breeding on closed recirculation system”. J. Ilm. Perikan dan Kelaut, vol. 4, pp. 193–197, 

2012. 

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0 1 2 3 4 5 6

A
M

M
O

N
IA

 (M
G

/L
)

WEEK

A (Control)

B (EM4 10 mg/L)

C (EM4 15 mg/L)

D (EM4 20 mg/L)

GSJ: Volume 10, Issue 2, February 2022 
ISSN 2320-9186 315

GSJ© 2022 
www.globalscientificjournal.com



 

 

[2] Sunarma, A. “Peningkatan Produktifitas Usaha Lele Sangkuriang (Clarias sp.)”. Departemen Kelautan dan Perikanan Direktorat Jendral Perikanan Budidaya BBAT 
Sukabumi, 2004. 

[3] Elumalai, M. Antunes C., Guihernio L, “Effects of single metals and selected enzymes of carcinus maens Water, Air. And Soil Pollution., vol. 141, no. 4, pp. 273-
280, 2013. 

[4] Effendie, M. I. 1997. Biologi Perikanan. Penerbit Yayasan Pustaka Nusantara. Yogyakarta, pp. 163, 1997. 
[5] Aquarista, F., Iskandar, Subhan, U., “Provision of Probiotics with zeolite carriers for the use of catfish (Clarias gariepinus),” Jurnal Perikanan dan Kelautan vol. 3, 

pp. 133–140, 2012. 
[6] Zabidi, A., Yusoff, F., Amin, N., Jasmin, N., Yaminudin, M., Puvanasundram, P., Marlina, M., Karim, A., “Disease Resistance of Red Hybrid Tilapia (Oreochromis spp.) 

Fingerlings in a Biofloc System, Animals, vol. 11, pp. 1-16, 2021. 
[7] Lili, W., Hartanto, R., Kurniawati, N., “The effect of probiotic addition in commercial feed to growth and survival rate of Sangkuriang catfishes (Clarias gariepinus 

(Burchell, 1822)). World News, vol. 21, pp. 130–140, 2018. 
[8] Setijaningsih, L., Suryaningrum, L.., “Utilization of Catfish (Clarias batrachus) Waste by Tilapia (Oreochromis niloticus) in Recirculation System” Jurnal Ilmu-ilmu 

Hayati. Ber. Biol, vol. 14, pp. 287–293, 2015. 
[9] Primashita, A.H., Rahardja, B.S.,. P.,. “Effect Addition of Different Probiotic in Aquaponic Systems Towards The Growth Rate and Survival Rate of Catfish (Clarias 

sp.). J. Aquac. Sci. vol. 1, pp. 1–9, 2017. 
[10] Lucas, Bioenergetics of aquatic animals, Departement of Zoology University of Aberdeen Scotland. UK. 
[11] Zidni, I., Titin, H dan Evi, L. “Pengaruh Padat Tebar Pertumbuhan Benih Lele Sangkuriang (Clarias gariepinus) dalam Sistem Akuaponik. Jurnal Perikanan Kelautan. 

vol.4 No.4. pp. 315-324, 2013. 
[12] Zahidah, Andriani, Y., Zidni, I., “Effect of Density Ratio on Performance of Nile Tilapia and Catfish in Polyculture. Sci. Pap. Sci. Ser. vol. 63, pp. 246–249. 2015. 
[13] Khairuman and K. Amri. Budidaya Lele Dumbo secara Intensif. 133. Agromedia Pustaka. Jakarta, 2003. 
[14] Effendi, H., Amalrullah Utomo, B., Maruto Darmawangsa, G., Elfida Karo-Karo, R.,“Fhytoremediation of catfish (Clarias sp.) farming waste with water spinach 

(Ipomoea aquatica) and pakchoy (Brassica rapa chinensis) In recirculation systems. J. Ecolab vol. 9, pp. 80–92, 2015. 
[15] Zidni, I., Iskandar I., Buwono, I.D., Mahargyani, B.P.,“Water Quality in the Cultivation of Catfish (Clarias gariepinus) and Nile Tilapia (Oreochromis niloticus) in the 

Aquaponic Biofloc System. Asian J. Fish. Aquat. Res. Vol. 4, pp. 1–6, 2019. 
[16] Molleda, M. I. “Water quality in Recirculating Aquaculture System For Arctic Charr (Salvelinus alpinus L.) Culture”, División de Cultivos Marinos, Centro de Investi-

gaciones Pesqueras (CIP) 5ta Ave y 246.Barlovento, Santa Fe, Ciudad de la Habana, Cuba. 2007. 
[17] Kordi, K.M., Ghufran. Budidaya Perairan. PT Citra Aditya Bakti: Bandung, pp 964, 2009. 
[18] Saptarini, P. 2010. The Effectiveness of Aquaponic Technology with Land Kangkung (Ipomoea reptans) Against Ammonia Decrease in Carp Enlargement. Skripsi. 

Departemen MSP FPIK IPB. Bogor. 
[19] Andriani, Y., Zahidah, , Dhahiyat, Y., Subhan, U., Zidni, I., Pratama, R.I., Gumay, N.P., “The effectiveness of the use of filter on the number of Nitrosomonas sp. and 

water quality in aquaponics systems” J. Akuakultur Indonesia, vol. 17, No. 1, pp. 1-8, 2018. 
[20] Hussain T, Verma AK, Tiwari VK, Prakash C, Rathore G, Shete AP, Saharan N. Effect of water flow rates on growth of Cyprinus carpio var. koi (Cyprinus carpio L., 

1758) and spinach plant in aquaponic system. Aquaculture International, vol. 23, no. 1, pp. 369–384, 2014. 
 

 
 
 
 
 
 

GSJ: Volume 10, Issue 2, February 2022 
ISSN 2320-9186 316

GSJ© 2022 
www.globalscientificjournal.com


	Introduction
	Methode



