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Abstract. Feed technology innovation is one of the key factors in 
supporting food security through the optimization of aquaculture 
productivity. Tilapia farming plays a strategic role in the development of the 
fisheries sector, with feed management being a determining factor in growth 
performance. This study aims to evaluate and compare the growth 
performance of tilapia (Oreochromis niloticus) fed with probiotic-
containing pellets (Probio_FMUBB) and standard pellets without probiotics. 
The study was conducted from September to December 2022 in earthen 
ponds. Two floating net cages (10 × 10 meters) were used to house 1,500 
tilapia fingerlings per cage with an average initial weight of 3.5 g. One cage 
was fed Probio_FMUBB, while the other served as the control. Samples 
were collected every two weeks from 10 fish per cage over five intervals. 
Results showed that tilapia fed with probiotic feed exhibited higher weight 
gain (61.6 g) compared to the control (54.5 g), although length gain was not 
significantly different (average 14.6 cm). Water quality parameters, such as 
temperature, pH, and phosphate, did not show significant differences, but 
ponds with probiotics had higher dissolved oxygen levels and lower 
ammonia levels. These findings support the potential use of probiotic feed 
to enhance tilapia farming productivity and promote sustainable food 
systems. 

1 Introduction  
Tilapia farming (Oreochromis niloticus) in Indonesia has grown rapidly through tilapia 
variants developed in various regions. Tilapia is an economically important fish worldwide 
due to its easy farming methods, relatively affordable price, and wide tolerance to the 
environment  [1]. Additionally, it belongs to a group of fish with strong resilience due to its 
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low water quality requirements as a living environment [2]. Farmed tilapia has good tolerance 
to various water conditions in Balunijuk Bangka, particularly temperature, pH, dissolved 
oxygen (DO), and ammonia levels in pond water [3]. Tilapia is also a popular fishery 
commodity among people from various socioeconomic backgrounds [4]. This has driven 
efforts to increase tilapia production to meet market demand. 

During the development of tilapia farming, the fish often face issues related to suboptimal 
growth. Growth in tilapia is significantly influenced by the quality and quantity of feed [5]. 
The efficiency of nutrient utilization in feed is a crucial factor in enhancing fish growth. 
Locally produced pellets in Bangka have relatively high protein quality at 66.96% based on 
proximate analysis [6]. During the fry stage, tilapia require feed with high protein content. 
Another issue in tilapia farming is the deterioration of water quality during the farming period 
due to the accumulation of metabolic waste, decomposition of uneaten feed, and the decay 
of organic materials. One effort to optimize the growth of farmed tilapia is to provide feed at 
the appropriate dosage. 

Tilapia farming is highly influenced by the availability of sufficient feed, both in terms 
of quality and quantity. Low-quality feed with nutrient content that does not meet the fish's 
needs results in poor feed digestion, thereby requiring high-protein feed capable of breaking 
down protein into simpler compounds for growth. Efficient utilization of nutrients in feed is 
a critical factor in enhancing growth. Fish feed can be considered high-quality if it contains 
nutrients that are easily digestible by fish. The administration of feed probiotics is expected 
to improve fish digestibility by enhancing digestive enzymes that hydrolyze protein into 
simpler compounds, making them easier to absorb and utilize as growth reserves. Probio_FM 
probiotics effectively break down bacteria, significantly reducing environmental odor 
contamination levels [7], particularly those originating from ammonia-based fecal odors, due 
to their ability to reduce pathogenic bacteria and improve animal health. This is because good 
feed is feed that contains balanced proximates and meets nutritional requirements to optimize 
growth. 

Probio_FM is a liquid probiotic containing several species of lactic acid bacteria, which 
are the result of microbial isolation from the digestive tract of Kerinci ducks and are the result 
of research by faculty members of the Faculty of Animal Science, Jambi University. 
Probio_FMUBB itself is a development or derivative of F3 from Probio_FM, made from 
local media, namely Merawang chickens. Probio_FMUBB probiotic contains a concentration 
of lactic acid bacteria of 1010 cfu/ml. Lactic acid bacteria are widely used as probiotics and 
are beneficial in maintaining the balance of the gut microbiota. Probio_FMUBB is expected 
to become one of the locally sourced probiotics in the sustainable development of freshwater 
aquaculture in the Bangka Belitung Islands Province. This study aims to analyze the growth 
comparison of tilapia raised in earthen ponds through the administration of feed with 
Probio_FMUBB probiotics and without probiotics. 

2 Materials and methods  
The research was conducted from September 2022 to December 2022 with a tilapia farming 
period of approximately 3 months. The research location was at the earthen pond owned by 
CV. Dua Agri Mandiri (CV. DAM), located in Petaling Village, Mendo Barat Sub-district, 
Bangka District, Bangka Belitung Islands Province. Previously, CV DAM had conducted a 
collaborative activity on the optimization of Probio_FM products with Bangka Belitung 
University, making it a pilot site for the application of Probio_FMUBB probiotics in tilapia 
farming. 

The materials used in the study included tilapia fingerlings with an average initial weight 
of 3.5 - 1.01 g/fish, Probio_FMUBB probiotics, molasses, and fish feed. The equipment used 
to test water quality parameters included a thermometer to measure water temperature, 

Dissolved Oxygen, a pH meter, an ammonia test kit, a nitrite test kit, a phosphate test kit, and 
a nitrate test kit. Additional tools used included a ruler to measure fish length, a digital scale 
to measure fish weight, buckets, nets, and a smartphone camera. 

The research activities were conducted starting from the preparation of Floating Net 
Cages (FNC) in earthen ponds consisting of two ponds, each measuring 14 m x 12 m or 
equivalent to 168 m2. Each pond was equipped with a KJA measuring 10 m x 10 m or 
equivalent to 100 m2. This was done to separate the number of tilapia fingerlings released to 
prevent overcrowding. The release of tilapia fingerlings in each KJA was 1,500 
fingerlings/KJA, with an average fingerling size of 3.5 g/fingerling. The maintenance 
treatment for the tilapia fingerlings is divided into two groups: i) the first pond for probiotic 
treatment, and ii) the second pond for treatment without probiotics. 

The probiotic Probio_FMUBB was administered during feeding. The initial feed was 
PF1000 at a rate of one kilogram per pond. Probiotic administration in feed was carried out 
by mixing one bottle cap (10 ml) of Probio_FMUBB dissolved in 250 ml of water, then 
sprayed into one kilogram of feed mixed with 500 ml of molasses. The mixed feed was then 
left for 10 minutes. After 10 minutes, the feed can be given to the probiotic treatment pond 
simultaneously with feeding in the non-probiotic pond. 

Fish growth measurements began at the start of stocking and were continued regularly 
every two weeks, including measuring the length and weight of fish through sampling in both 
probiotic and non-probiotic ponds. Tilapia fingerlings were sampled randomly from each 
FNC, with 10 individuals per FNC, and their length and weight were measured. Water quality 
parameters were also measured throughout the rearing period. Water quality measurements 
were conducted in situ in the earthen ponds, both with and without probiotics, simultaneously 
with fish growth measurements at the start of stocking and every two weeks thereafter. 

3 Results and Discussion  
The results and discussion section of this study discusses the growth performance of tilapia 
fed probiotic feed compared to standard feed, with an emphasis on differences in average 
weight and body length gains. In addition, water quality conditions in both treatments are 
discussed, including physical and chemical parameters of the aquaculture water. The overall 
discussion highlights how the use of probiotic feed can have a positive impact on fish growth 
and the aquaculture environment, and explains its implications for the application of feed 
technology in sustainable aquaculture practices. 

3.1 Growth of Tilapia with and without Probiotics in Earthen Pond FNC 

The results of length and weight measurements of tilapia were obtained from the start of 
stocking until the eighth week or after 55 days, yielding data on the length and weight of 
tilapia in the probiotic and non-probiotic treatments (Table 1). The growth in length and 
weight of tilapia with and without probiotics will also be clearly visible in the comparison 
presented in the graphs (Figures 1 and 2). In addition to the growth chart of tilapia, data on 
water quality as an environmental factor was also obtained. The results of water quality 
parameter measurements are presented in Table 2. 
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Table 1. Growth data for length and weight of tilapia with and without Probio_FMUBB. 

Week 
Growth of Tilapia with Probiotics Growth of Tilapia without Probiotics 
 Average     

length (cm) 
Average  

weight (g) 
Average  

length (cm) 
Average weight 

(g) 
0 4.5 0.1 4.5 0.1 
2 9.2 14.0 9.1 14.8 
4 10.6 19.4 11.1 26.0 
6 11.2 29.6 11.9 35.6 
8 14.6 61.6 14.6 54.5 

Source: Primary data, 2022 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Graph of Nile tilapia's length growth with/ without probiotics treatment 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Graph of Nile tilapia's weight growth with/ without probiotics treatment 

 
 
  

Table 2. Growth data for length and weight of tilapia with and without Probio_FMUBB. 

Treatment 
Range of Water Quality Parameters 

Temperature  
(°C) 

pH DO 
(mg/L) 

NH3 
(mg/L) 

NO2- 
(mg/L) 

NO3- 
(mg/L) 

PO4 
(mg/L) 

With 
Probiotics 

28.6-35.7 6.46-
6.96 

5.7-10.5 0.25 0 0 0-0.25 

Without 
Probiotics 

28.9.33.6 6.6-
7.5 

4.4-8.7 0-2.5 0 0 0-0.03 

Feasibility 
Value 

25-30* 6-9** Minimum 
3** 

<0,2** 0.006** 20** 1** 

Source: Primary data, 2022 
Note:  *  = SNI No. 3 of 2014 

**  = Quality Standard PP No. 82 of 2001 

3.2 Growth of Probiotic and Non-Probiotic Tilapia in Earthen Pond Culture 

From the results of fish length and weight measurements, it was found that the average length 
increase of tilapia with probiotics was not significantly different from the average length 
increase of tilapia without probiotics. However, in terms of average weight gain, it was 
observed that at week 8 of measurement or day 55, the weight gain of tilapia with probiotics 
increased by 108.1% compared to tilapia without probiotics, which was only 53.4%. This 
means that the weight gain of tilapia with probiotics can reach twice that of tilapia without 
probiotics. 

When looking at the daily length and weight growth graph of tilapia, it was evident that 
the growth patterns of tilapia with and without probiotics showed a clear difference. From 
week 4 (28 days) to week 6 (42 days), both the length and weight growth of tilapia with 
probiotics remained below that of tilapia without probiotics. However, by week 8 (55 days), 
there was a clear increase in length and weight growth of tilapia with probiotics compared to 
those without probiotics. This indicated that the addition of probiotics to tilapia feed had a 
significant effect on length and weight growth after 55 days of rearing in earthen pond FNC. 

The increase in tilapia growth with probiotics was determined by an increase in the 
average daily specific growth rate of 0.059%/day. By day 55, there was an increase in the 
daily specific growth rate of tilapia fingerlings with probiotics of 111.8% compared to the 
first day of stocking, compared to 99.1% without probiotics. This indicates that there was 
good energy absorption in the feed mixed with probiotics. Several studies also indicate that 
the addition of probiotics to tilapia feed affects body weight gain [8]; improving growth 
performance and disease resistance [9]; increasing length and absolute weight growth as well 
as survival rates in tilapia fingerlings; feed utilization efficiency and reducing environmental 
contamination  [7]. 

Enriching feed with probiotic organisms in artificial feed will affect digestion, thereby 
helping the absorption of food. The addition of probiotics to feed shows a significant effect 
on absolute weight gain, as the probiotic bacteria entering the digestive tract are well 
absorbed for absolute weight gain. Additionally, probiotic bacteria in the fish digestive tract 
compete with other bacteria for nutrient uptake and help build the fish's immune system, 
enabling the fish to grow and remain healthy. The addition of Probio_FM is effective in 
improving the growth performance of farmed fish [10], [11]. Probiotic bacteria in the 
digestive tract of fish secrete digestive enzymes such as protease and amylase, making feed 
easier to digest. The amount of enzymes secreted in the digestive tract increases in proportion 
to the dose of probiotics administered, which in turn increases the amount of feed digested.     

Growth rate is used to calculate the percentage of fish weight gain. The growth rate of 
tilapia fingerlings supplemented with probiotics and molasses also helps improve feed 
absorption. The administration of Bacillus spp. combined with molasses prebiotics can have 
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beneficial effects, including an increase in intestinal microbiota (bacteria), growth, and 
survival of tilapia (Oreochromis niloticus). Nutrient absorption in the intestine is closely 
related to the role of microorganisms. Each fish has different digestive capacity depending 
on intestinal absorption capacity and the content of microorganisms in the intestine. Intestinal 
microorganisms are useful in simplifying complex nutrients to make them easier to absorb 
by the intestine. According to Assan et al [12], probiotics are beneficial microorganisms that 
produce digestive enzymes such as amylase, protease, and lipase to facilitate feed digestion 
in fish intestines. Probiotic bacteria can produce enzymes that break down complex 
compounds into simpler forms. In improving feed nutrition, probiotic bacteria can produce 
enzymes for feed digestion such as amylase, protease, lipase, and cellulase. Commonly used 
probiotic bacteria include Lactobacillus sp., Acetobacter sp., and Yeast.  

3.3 Water Quality Parameters in Tilapia Culture with and without Probiotics in 
Earthen Pond Culture 

Based on the results of water quality parameter measurements, which included physical 
parameters such as temperature pH, and DO, as well as chemical parameters including 
ammonia, nitrite, nitrate, and phosphate in FNC ponds for tilapia seedling cultivation with 
and without probiotics, it was found that there were no significant differences in water quality 
parameters, except for dissolved oxygen (DO) content (Table 2). 

Based on temperature measurements in tilapia ponds with and without probiotics, it was 
found that the temperature exceeded the acceptable range. According to Adibrata et al [6], 
the optimal temperature for tilapia farming is between 28-31°C. The average water 
temperature during the study was relatively stable, ranging from approximately 28.6°C to 
35.7°C. The range of water quality parameters for tilapia farming is 25°C - 30°C. If the 
maintenance temperature is below the range (low temperature), it causes fish activity to slow 
down and appetite to decrease, resulting in slow fish growth. The increase in water 
temperature in the rearing medium is suspected to be caused by the location of the rearing 
pond in an open area at CV DAM. Sunlight entering the water undergoes absorption and 
conversion into thermal energy. Temperature is a parameter that must be monitored in fish 
farming operations. Generally, fish growth rates increase in line with temperature increases 
within certain limits. 

The pH values during the cultivation period ranged from 6.49 to 7.22 mg/l. Generally, an 
ideal pH value is above 7, which is an optimal condition for tilapia growth. pH values that 
do not meet the requirements of the cultivated fish can inhibit their growth. The pH values 
of the water during the study were relatively stable in the neutral range of 6.4–7.5. These 
values are suitable for fish growth, as per Adibrata et al [3], which state that the productive 
pH range for water growth during fish growth is 6.5–8.0. pH values above 9.2 or below 4.8 
can be lethal to fish, pH values in many natural water bodies range from 4 to 9. Within this 
range, all activities of tilapia and their growth achieve optimal values. 

The dissolved oxygen (DO) content measured in both probiotic and non-probiotic ponds 
showed significant differences, with probiotic-treated ponds having a DO range of 5.7–10.5 
mg/L, while non-probiotic ponds had a range of 4.4–8.7 mg/L. This indicates that the addition 
of probiotics to the feed enhances feed absorption by tilapia, thereby reducing feed residues 
that could lower DO levels. According to Adibrata et al [3], tilapia require dissolved oxygen 
for respiration and food combustion to produce energy for swimming, growth, reproduction, 
and other functions. Tilapia requires dissolved oxygen (Po₂) for respiration and metabolism, 
including energy production for swimming, growth, and reproduction. Dissolved oxygen 
levels in water can decrease due to increasing water temperature. Dissolved oxygen (DO) is 
one of the parameters that can be used to assess the suitability of water for fish farming. 

Based on ammonia measurements in tilapia ponds with and without probiotics, there was 
no significant increase in ammonia content in ponds with probiotics. In ponds without 
probiotics, there was a slight increase in ammonia content from 0 to 0.25 mg/L. The source 
of ammonia in water is the decomposition of organic nitrogen (proteins and urea) and organic 
nitrogen present in the soil, which originates from the decomposition of organic matter (dead 
plants and aquatic organisms) by microorganisms known as the ammonification process. 
Ammonification is one of the crucial stages in the nitrogen cycle, along with nitrification—
the conversion of ammonium into nitrate—and denitrification, which is the reduction of 
nitrate into nitrogen gas. These three processes interact dynamically and play a vital role in 
maintaining soil fertility and supporting the sustainability of ecosystem productivity [13]. 
The addition of probiotics to feed is expected to maintain ammonia levels in water so that 
they do not increase. The use of probiotics can reduce toxin levels in water and also reduce 
diseases caused by pathogenic bacteria. In addition, probiotics have the ability to inhibit the 
formation of biofilms by pathogenic bacteria such as Vibrio cholerae, which is the causative 
agent of cholera. Thus, the use of probiotics can reduce bacterial populations and toxin levels 
in water bodies [14]. Microorganisms in probiotics can oxidize ammonia. Photosynthetic 
bacteria also use ammonia as a nitrogen source for the decomposition of organic matter and 
their growth. 

Nitrite and nitrate levels in each pond were at 0, while phosphate levels ranged from 0-
0.25 mg/l, still below the water quality standards based on Government Regulation No. 82 
of 2001, indicating that the water is still suitable for tilapia farming. It is known that nitrate 
levels exceeding 0.2 mg/L can cause water eutrophication, which in turn can lead to algae 
blooms and is a triggering factor for the rapid growth of aquatic plants such as water hyacinth 
in water bodies. 

Based on the overall results of water quality parameter tests in tilapia farming in earthen 
ponds, there were no significant differences between ponds treated with probiotics and those 
without probiotics, except for DO content. This indicates that the addition of probiotics in 
tilapia farming does not have a significant effect on water quality in earthen ponds. Although 
probiotics are often recommended to improve soil quality in aquaculture practices, findings 
from a study by Bazar et al [15] on Pangasius fish farming indicate that their effect on soil 
quality is not always significant. Additionally, the application of probiotics does not 
consistently result in increased fish production, indicating that the improvements in soil 
quality achieved are likely limited or not substantial. 

3.4 Probiotics Impact 

The addition of probiotics to feed can improve the digestibility of food for tilapia. Adding 
probiotics to pond water can improve the quality of the aquatic environment for tilapia to 
live. There is a strong correlation between the addition of probiotics to feed and the addition 
of probiotics to pond water, which can improve fish quality and quantity. Explicitly 
integrating this relationship can enhance the beneficial effects of probiotic applications in 
tilapia cultivation. 

4 Conclusion 
The application of Probio_FMUBB probiotics in feed for tilapia (Oreochromis niloticus) in 
earthen pond FNC showed a faster growth rate with an average weight gain of 61.6 g 
compared to tilapia without probiotics, which had an average weight gain of 54.5 g. However, 
there was no significant difference in the length of tilapia, with an average length of 14.6 cm. 
The water quality in the earthen pond FNC showed no differences between ponds treated 
with Probio_FMUBB probiotics and those without probiotics. Water temperature ranged 
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nitrate into nitrogen gas. These three processes interact dynamically and play a vital role in 
maintaining soil fertility and supporting the sustainability of ecosystem productivity [13]. 
The addition of probiotics to feed is expected to maintain ammonia levels in water so that 
they do not increase. The use of probiotics can reduce toxin levels in water and also reduce 
diseases caused by pathogenic bacteria. In addition, probiotics have the ability to inhibit the 
formation of biofilms by pathogenic bacteria such as Vibrio cholerae, which is the causative 
agent of cholera. Thus, the use of probiotics can reduce bacterial populations and toxin levels 
in water bodies [14]. Microorganisms in probiotics can oxidize ammonia. Photosynthetic 
bacteria also use ammonia as a nitrogen source for the decomposition of organic matter and 
their growth. 

Nitrite and nitrate levels in each pond were at 0, while phosphate levels ranged from 0-
0.25 mg/l, still below the water quality standards based on Government Regulation No. 82 
of 2001, indicating that the water is still suitable for tilapia farming. It is known that nitrate 
levels exceeding 0.2 mg/L can cause water eutrophication, which in turn can lead to algae 
blooms and is a triggering factor for the rapid growth of aquatic plants such as water hyacinth 
in water bodies. 

Based on the overall results of water quality parameter tests in tilapia farming in earthen 
ponds, there were no significant differences between ponds treated with probiotics and those 
without probiotics, except for DO content. This indicates that the addition of probiotics in 
tilapia farming does not have a significant effect on water quality in earthen ponds. Although 
probiotics are often recommended to improve soil quality in aquaculture practices, findings 
from a study by Bazar et al [15] on Pangasius fish farming indicate that their effect on soil 
quality is not always significant. Additionally, the application of probiotics does not 
consistently result in increased fish production, indicating that the improvements in soil 
quality achieved are likely limited or not substantial. 

3.4 Probiotics Impact 

The addition of probiotics to feed can improve the digestibility of food for tilapia. Adding 
probiotics to pond water can improve the quality of the aquatic environment for tilapia to 
live. There is a strong correlation between the addition of probiotics to feed and the addition 
of probiotics to pond water, which can improve fish quality and quantity. Explicitly 
integrating this relationship can enhance the beneficial effects of probiotic applications in 
tilapia cultivation. 

4 Conclusion 
The application of Probio_FMUBB probiotics in feed for tilapia (Oreochromis niloticus) in 
earthen pond FNC showed a faster growth rate with an average weight gain of 61.6 g 
compared to tilapia without probiotics, which had an average weight gain of 54.5 g. However, 
there was no significant difference in the length of tilapia, with an average length of 14.6 cm. 
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from 28.6 to 35.7 °C, pH ranged from 6.46 to 7.50, and phosphate (PO₄) ranged from 0 to 
0.25 mg/l. Additionally, there were differences in dissolved oxygen (DO) levels, which were 
relatively higher in ponds with probiotics, ranging from 5.7 to 10.5 mg/l, and in ponds 
without probiotics, ranging from 4.4 to 8.7 mg/l. Ammonia (NH3) levels were relatively 
lower in ponds with probiotics, ranging from 0 to 0.25 mg/l, and in ponds without probiotics, 
ranging from 0 to 2.5 mg/l. l. The application of probiotic-containing tilapia feed 
Probio_FMUBB significantly aids in increasing the weight of farmed fish. 
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without probiotics, ranging from 4.4 to 8.7 mg/l. Ammonia (NH3) levels were relatively 
lower in ponds with probiotics, ranging from 0 to 0.25 mg/l, and in ponds without probiotics, 
ranging from 0 to 2.5 mg/l. l. The application of probiotic-containing tilapia feed 
Probio_FMUBB significantly aids in increasing the weight of farmed fish. 
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