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Abstract.  One of the freshwater fish commodity has a high economic 
value is Asian redtail catfish. However, the Asian redtail catfish growth 
relatively slow between larvae stage until fry stage. The solutions for this 
problem is giving probiotics that can be increase the growth of fish larvae. 
The aimed to analyse the effect of immersion on Asian redtail catfish 
larvae in probiotics to improve growth and survival rate. This study was 
conducted between May until July 2024 at the Laboratory of Fish Hatchery 
and Breeding, Faculty of Fisheries and Marine, Riau University. This study 
used a completely randomized design with immersion treatment using the 
probiotics trademark raja siam at different dose, namely 0 ml/L, 1.5 ml/L , 
2.0 ml/L, and 2.5 ml/L. Based the results of study shown that the best dose 
of immersion on Asian redtail catfish larvae using probiotics was in 2.5 
ml/L, the absolute weight growth at 9.7818 g, absolute length growth at 
9.03 cm, specific growth rate at 11.91%/day, cannibalism type A, B were 
2.00%, 0.00%, cannibalism index 2.00%, normal mortality 5.33% and 
survival rate 92.67%. 

1 Introduction 
One of the important cost fish in Riau province especially in Kampar Riau river freshwater 
commodities fish is Asian redtail catfish [1]. The Asian redtail catfish cultivation business 
has grown rapidly in fish farming activities, the public demand for catfish has increased 
because it has a savory and delicious taste, high protein content, and lower fat  content than 
other types of freshwater fish [2]. One of the factors that determines a success of fish 
cultivation is quality and quantity of the availability seeds. However, the provision of seeds 
for these cultivation activities remains an ongoing challenge. 

This is attributed to the relatively slow growth of Asian redtail catfish larvae to fry, low 
survival, cannibalism, and poor water quality during the larval stage [3]. The larval stage is 
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a complicated phase in maintenance because the organs of the body have not yet fully 
developed to digest the food provided, resulting in insufficient nutrient absorption to 
support the survival and immunity of the larvae [4]. Therefore, one of the efforts that can 
support the quality and quantity of larvae can be done by soaking substances to increased 
the growth and survival larvae. 

Substance that contains microorganisms that are good for the body's health is probiotics. 
Probiotics have benefits in regulating microbial balance in the intestine, inhibiting the 
growth of pathogenic microorganisms, and increasing digestive efficiency by releasing 
digestive enzymes [5]. Bacterial activity in the digestive system can change rapidly when 
microbes are added through feed or water. The addition of probiotics is beneficial in 
regulating the microbial environment in the fish gut, inhibiting instestinal pathogenic 
microorganism and improving the process of food digestion with releasing enzymes such as 
protease and amylase [4]. Probiotics that can be used are probiotics that contain 
microorganisms and good bacteria that can improve the growth of fish larvae. Bacteria that 
have a good role for aquatic animals including bacteria in the genus Bifidobacteri, 
Pseudomonas, Bacillus, Lactobacillus, and Micrococcus has been proven to be a beneficial 
bacteria in addition to preventing disease and providing vitamins for fish to be healthier [6], 
as well as Bacillus subtilis, Pseudomonas putida and Bacillus licheniformis can increase 
fish growth [7]. 

One of the probiotics that can be used in aquaculture is a probiotic with the trademark 
Raja Siam which contains Lactobacillus sp. bacteria and pro-amino supplements, anti-
oxidants, multivitamins and minerals. Probiotic bacteria will decompose useless and toxic 
organic materials and reduce total ammonia levels in the water. In addition, probiotics 
given to the maintenance media are able to convert the remaining feed or feces through the 
biodegradation process so as to produce natural food that participates in increasing the 
growth of fish larvae [8]. Probiotics are used to increase aquaculture production, and can 
also increase profits because they increase growth and resistance to disease [9]. 

The soaking of larvae in probiotics is a method employed to accelerate the growth of 
Asian redtail catfish larvae, given that their growth towards seeds is relatively slower. The 
results of a study conducted by [10] on the growth of Asian redtail catfish larvae showed a 
weight growth of 1.3151 g, a length growth of 4.74 cm, and a survival rate of 71.97%. 
Another study conducted by [11] showed a weight growth in Asian redtail catfish larvae of 
1.2561 g, a length growth of 5.54 cm, and a survival rate of 83.52%. 

The results of several studies show that the addition of probiotics at dose was 1.5 ml/L 
in the media for raising catfish seeds (Pangasius hypophthalmus) have a good affect on the 
growth and survival of catfish seeds reared at aquariums [12]. Research [4] showed that 
larval immersion in Raja Siam probiotic solution had a good effect on survival rate, weight 
growth, length growth of Kryptopterus lais fish larvae in the maintenance media. Because 
of that, this study aimed to determine the effect immersion on Asian redtail catfish larvae 
using probiotics to improve growth and survival rate, so that it will be able to increase seed 
production in hatcheries through artificial spawning. 

2 Metode research 
This research was conducted between May to July 2024 at Laboratory of Fish Hatchery and 
Breeding, Faculty of Fisheries and Marine, University of Riau. This study used a complete 
randomized design with 4 level treatment and 3 replications. The dose used in this study 
based on the research by [12] the best dose to increase the growth of catfish seed using 
probiotic was 1.5 ml/L. The duration of immersion of the test larvae in the Raja siam 
probiotics solution used is based on research [4] which is for 10 minutes for each  
immersion. The treatment in this research is :  
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P0 : control treatment  
P1 : immersion with a dose of 1.5 ml/L 
P2 : immersion with a dose of 2.0 ml/L 
P3 : immersion with a dose of 2.5 ml/L 

The probiotics used were those produced by the Raja Siam brand. Before use, the 
bacteria in the probiotic solution were activated by adding sweetened condensed water in a 
ratio of 1:1:50 where 1 ml of Raja Siam probiotic, 1 ml of sweetened condensed water and 
50 ml of water. All these ingredients are put into a measuring cup, then put into a glass 
bottle and stirred until homogeneous and let stand for 30 minutes [13]. Next, the probiotic 
solution was put into an immersion container containing 1 liter of water using a syringe 
based on the dose of treatment, the duration of  immersion of the test fish larvae in the 
probiotic solution was 10 minutes [4]. Larval immersion treatment in probiotic solution was 
carried out in the morning at 08.00 WIB, with a range of immersion every 10 days for 60 
days of rearing. During immersion, the immersion medium was aerated to ensure that the 
fish larvae did not lack oxygen. After soaking the fish larvae were stocked on the rearing 
media. The treatment parametes measured is: 

1. Absolute weight growth: Wm = Wt - Wo 
2. Absolute length growth: Lm = Lt - Lo 
3. Specific growth rate:  LPS = (LnWt-Ln Wo)/t x 100% 
4. Cannibalism index, according to the [14] cannibalism index determined by the 

type of cannibalism, there are 2 types of cannibalism. Type A cannibalism is a 
cannibalistic death incident with the loss of body parts due to predation and type 
B is the incidence of difference in fish loss at the end of the study. To determine 
the cannibalism index (Type A, Type B, and normal dead) using the formula :  
Cannibalism Index = (Number of Dead Fish)/(Initial Number of Fish) x 100% 

5. Survival:  SR = Nt/No x 100% 
 

The data obtained was tabulated using Microsoft excel and analysed using SPSS IBM 
software version 22 with ANOVA statical analysis at confidence level of 95% and Student 
Newman-Keuls test. 

3     Results and Discussion 

3.1 Absolute Weight Growth 

The average growth weight of Asian redtail catfish larvae in Figure 1. 

 
Fig. 1. Average Growth Weight Chart of Asian Redtail Catfish Fish Larvae 
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Figure 1. shown that the larval weight growth from day 0 to day 20 of rearing in each 
treatment given is relatively same. Furthermore, between day 30 to day 60 of maintenance, 
the average weight growth larvae significant increased. This is because the larvae feed 
consumed can already be used for growth. Histogram of absolute weight growth the Asian 
redtail catfish larval in Figure 2. 

 
Fig. 2. Histogram of Weight Growth of Asian Redtail Catfish Fish Larvae 
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organisms, the microorganisms in probiotics aid the process of digesting food in fish so that 
the feed can be more effectively digested and absorbed, thus enchancing fish immunity 
against disease [15]. The bacteria in probiotics can stimulate enzyme producing enzymes in 
the digestive tract. 

The basic principle of probiotics is the utilization of the ability of microorganisms to 
break down or decompose the chains of carbohydrates, proteins and fats that make up the 
feed given. This ability is obtained due to the presence of special enzymes owned by 
microbes to break these bonds, these enzymes are usually not owned by fish, even if there 
is a limited quantity and quality [16]. Probiotics as a live microbial enhancer that has a 
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amount of bacteria that enter the fish's digestive tract and live in it during immersion. In the 
digestive tract, these bacteria secrete digestive enzymes such as amylase, lipase and 
protease. The amount of these enzymes increases with the dose of probiotics administered, 
which in turn results in an increase in the amount of food digested [19]. 

In addition, the Tubifex sp. feed given during the study has many enzymes can 
stimulate the digestive enzymes and made the larval growth can be better [20]. The of 
Asian redtail catfish weight growth reared without probiotics during 42 days adlibitum 
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of immersion in probiotic solutin the highest weight growth of Kryptopterus lais fish larvae 
was 0.60g. 

The analysis of variance test shown that a significant effect on the absolute weight 
growth of Asian redtail catfish. The Student-Newman-Keuls test shown that all treatments 
had a significantly different effect  (P<0.05). 

3.2 Absolute Length Growth 

The average length growth of larval asian redtail catfish in Figure 3. 

 
Fig. 3.  Average Length Growth Chart of Asian Redtail Catfish Fish Larvae 
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Histogram of absolute length growth of larvae in Figure 4. 
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breaking down organic matter in water. In addition, Lactobacillus bacteria function to 
increase fish digestibility of feed so that it can spur fish growth [24]. 

In addition, according to [25] that nutritional factors influenced the growth of fish 
larvae. [26] also provides a statement that the increase in fish length will go hand in hand 
with the increase in weight. If the feed given to the fish can be utilized perfectly, there will 
be an increase in the length of the fish. 

The analysis of variance test shown that a significant effect on the absolute length 
growth of Asian redtail catfish. The Student-Newman-Keuls test showed that P0 and P3 
were significantly different with P1 and P2 (P<0.05), while P1 was not significantly 
different with P2 (P>0.05). 

3.3 Spesific Growth Rate 

The specific growth rate of asian redtail catfish larvae in Figure 5. 

 
Fig. 5. Histogram of Specific Growth Rate of Asian Redtail Catfish Fish Larvae 
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chitinase, amylase, cellulase, phytase, and protease. Fish produce several endogenous 
enzymes, but the amount and activity are  insufficient to process all digested food. Thus, 
both probiotics and enzymes secreted by gut endosymbionts play essential roles fish 
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According to [29] factor biotic likes age, the ability of fish food need, and abiotic likes 
food availability, quality of fish media can be influenced the growth. In addition, according 
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3.4 Cannibalism Level 

The level of cannibalism of asian redtail catfish larvae in Table 1. 
Table 1. Cannibalism Level of Asian Redtail Catfish Fish Larvae 

Treatment Cannibalism  
Type A 

Cannibalism  
Type B 

Canibalism 
Index 

Normal 
Mortality 

P0 8.00±2.00c 4.00±2.00b 12.00±4.00b 20.00±2.00d 
P1 5.33±1.15b 2.67±1.15ab 7.33±2.31a 14.00±2.00c 
P2 3.33±1.15ab 1.33±1.15ab 4.67±1.15a 8.67±1.15b 
P3 2.00±0.00a 0.00±0.00a 2.00±0.00a 5.33±1.15a 

 
Based on Table 1 shown that cannibalism type A Asian redtail catfish larvae the 

smallest treatment was 2.00% (P3), 3.33% (P2), 5.33% (P1), 8.00% (P0). Type B 
cannibalism of asian redtail catfish larvae the smallest treatment was 0.00% (P3), 1.33% 
(P2), 2.67% (P1), 4.00% (P0). The cannibalism index of the larvae was 2.00% (P3), 4.67% 
(P2), 7.33% (P1), 12.00% (P0). Normal mortality of larvae was 5.33% (P3), 8.67% (P2), 
14.00% (P1), 20.00% (P0). The analysis of variance test shown that the significant effect on 
cannibalism type A, B, cannibalism index and normal mortality. 

Cannibalism is defined as predation among individuals within population, where one 
individual consumes part or all of another’s body. According to [14] the cannibalism index 
is based on cannibalism tuype, where there are 2 types of cannibalism, namely type A 
cannibalism is the incidence of cannibal death with loss of body parts due to predation and 
type B, death without leaving a body. Nutrients absorption was optimized in P3, reducing 
cannibalism and increasing larval survival. Probiotics enhance digestion by improving 
nutrients absorption and boosting the fish’s metabolic rate. Enzyme activity in the larval 
digestive tract accelerates food breakdown, resulting in greater protein deposits useful for 
growth and reducing cannibalism. Mortality can also result from prolonged starvation due 
to insufficient energy derived from feed, which lack adequate nutrient content for growth 
and mobility [31]. 

3.5 Survival Rate 

The survival of larval asian redtail catfish in Figure 6. 

 
Fig 6. Histogram of larval survival of asian redtail catfish. 
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addition to impacting the cultivation environment, probiotics assist with digestion and 
nutrient absorption, inhibit pathogenic microbes in the digestive system, increasing feed 
digestibility and increasing appetite, thereby influencing the metabolic process to increase 
in the body [32]. Factors biotic likes density, competitors, age and the ability of organisms 
with the environment and factors abiotic likes pH, temperature, dissoloved oxygen, and 
ammonia influenced the survival rate [33]. 

The Analysis of Variance test shown that a significant effect (P<0.05) on survival rate. 
The Student-Newman-Keuls test shown that P0 and P1 were significantly different with P2 
and P3 (P<0.05), while, P2 was not significantly different with P3 (P>0.05). 

4 Conclusion 
Immersion larvae asian redtail catfish in probiotics with Raja Siam trademark is able to 
increase growth and survival, and reduce the level of cannibalism. From the study, the best 
dose in P3 (2.5 ml/L) with absolute weight growth of 9.7818 g, absolute length growth of 
9.03 cm, spesific growth rate of 11.91% / day, cannibalism types A and B 2.00% and 
0.00%, cannibalism index 2.00%, normal mortality of 5.33% and survival rate is 92.67%. 

Acknowledgments. Thanks to the Institute for Research and Community Service (LPPM) and 
Riau University for providing funding assistance in research activities through the Riau University 
professor research scheme until the completion of the activity. 
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