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ABSTRACT 

	This study aims to analyze the effect of fish feed fortification using Caulerpa sp. seaweed flour on the growth and survival of cultured tilapia (O. niloticus). The research method used is an experimental method, using a completely randomized design (CRD) consisting of 4 treatments of fish feed fortification with Caulerpa sp. seaweed flour at different concentrations in tilapia (Oreochromis niloticus) cultivation with 3 replications, namely treatment P1 control (without the addition of Caulerpa sp. seaweed flour), P2 (Caulerpa sp. seaweed flour 4%), P3 (Caulerpa sp. seaweed flour 8%) and P4 (Caulerpa sp. seaweed flour 12%). This research was conducted in March-April 2025, at the Fish Seed Center, Mataram City Fisheries Service. Tilapia rearing was carried out for 50 days with the initial weight of the fish being 6.2g. The data obtained were analyzed using analysis of variance (ANOVA) with 95% confidence level and continued with Duncan's further test. The research parameters were absolute weight, absolute length, specific growth rate (SGR), survival (SR) and water quality values. The results showed that fish feed fortification with different concentrations of Caulerpa sp. flour can affect absolute weight, absolute length, and specific growth rate, but did not affect the survival rate of tilapia fry. The treatment without Caulerpa sp. seaweed meal fortification is the best treatment because it can increase the absolute weight of tilapia by 14.60±1.41g, absolute length 3.53±0.20cm, SGR 2.57±0.22%/day and survival 96.66±5.77 with ad satiation feeding method. Meanwhile, the treatment with the addition of Caulerpa sp. flour at concentrations ranging from 4% to 12% resulted in an absolute weight gain of tilapia ranging from 9.23 g to 11.23 g, absolute length gain from 2.40 cm to 2.90 cm, specific growth rate (SGR) from 1.90%/day to 2.11%/day, and survival rate ranging from 93.33% to 100%.
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1. INTRODUCTION 

One component that greatly influences the level of success in a tilapia aquaculture business activity is feed because it has a direct effect on growth (Yanuar, 2017) so that its availability must be adequate and meet the needs of cultured fish. As much as 60-70% of the costs in fish farming activities are spent on the cost of purchasing feed. Increasing feed efficiency by meeting nutritional needs is very important to reduce production costs. Currently, fish feed raw materials are increasingly expensive, which has an impact on the increase in the price of factory feed every year (Putra et al., 2020). Therefore, since 2015 the Ministry of Maritime Affairs and Fisheries through the Directorate General of Aquaculture (DJPB) has made efforts to promote the independent feed movement so as to ensure the availability of more affordable feed. This can be done by looking for alternative feed ingredients in the surrounding environment (Puteri et al., 2021). 

Good fish feed is feed that contains protein, fat, carbohydrates, vitamins, minerals, and energy in sufficient quantities to support fish growth properly (Putra et al., 2020). Feed must have nutritional completeness in the form of protein 25-35%, fat 8.5%, carbohydrates 7-10%, vitamins 25% (Natsir et al., 2022). One of the efforts to meet the nutritional needs of fish feed is to fortify it using feed ingredients that can reduce production costs in tilapia farming activities (Endraswari et al., 2021). Fortification is the addition of one or more nutrients to a food product with the aim of making the product a source of certain nutrients, thereby improving the nutritional status or quality contained therein (Firdaus & Mukti., 2021). According to Endraswari et al., (2021) fortification can be done using seaweed because seaweed contains minerals and nutrients that are good for fish growth.

Caulerpa sp. seaweed is one type of seaweed that has the potential to be used as an additional raw material in making fish feed because it has a nutritional content of protein 12.88% - 30.03%, carbohydrates 27.20% and fat 0.30-2.6% (Magfiratun et al., 2024). Some previous studies have shown that the addition of 10% sea grape flour to tilapia feed formulations can increase absolute growth by 13.27% (Novianti et al., 2022). Meanwhile, the addition of 6% Caulerpa sp. seaweed meal in Chanos chanos feed can increase absolute weight and daily growth rate (Natsir et al., 2022). Furthermore, Amelia et al. (2025) conducted a study by adding Caulerpa sp. sea grape flour which had been fermented by Lactobacillus casei and Saccharomyces cerevisiae. at a dose of 4% in tilapia feed formulations, which could increase absolute growth of 11.58 g. 

Based on the description above, the addition of seaweed as a raw material for fish feed is one of the things that has the potential to continue to be developed in order to improve the quality of fish feed and release dependence on imported raw materials, one of which is in tilapia aquaculture activities. Therefore, it is necessary to conduct further research on the fortification of Caulerpa sp. seaweed flour in tilapia (O. niloticus) feed.


2. material and methods 

2.1 Equipment  and Materials

The equipment and materials used in the research includes Stove, tray, knife, bowl, plate, basin, mincer, blender, grinding machine, press, cloth, aerator, aquarium, water hose, sipon hose, bucket, millimeter block, ruler, digital scale, jar, pH meter, DO meter, water reservoir, aluminum foil, gloves, tilapia, fresh water, Caulerpa sp. seaweed, fish flour, soy flour, corn flour, wheat flour, fish oil, corn oil, premix

2.2 Research Method

This research was conducted in March-May 2025 at the Fish Seed Center, Mataram City Fisheries Service, Mataram city, West Nusa Tenggara. This research is an experimental study using a completely randomized design (CRD) consisting of 4 treatments and 3 replicates so that a total of 12 experimental units were obtained ;
P1: Without the addition of Caulerpa sp. seaweed flour (control)
P2: Caulerpa sp. seaweed flour 4%
P3: Caulerpa sp. seaweed flour 8%
P4: Caulerpa sp. seaweed flour 12%
2.3 Preparation of Fishmeal and Caulerpa sp. Seaweed Flour
Fish is first cleaned with running water then boiled for 30 minutes until 1 hour, then put in a press, in the sun for 2 days or more to dry directly under the sun to dry, blended into flour. Seaweed is cleaned first to remove salt residues, then dried in the sun to dry, and ground into flour
2.4 Preparation of Soybean Flour and Corn Flour	
Soybeans are first cleaned of their charcoal skin, then dried in the sun and ground using a grinder into flour. Corn kernels that have been dried in the sun first and then mashed using a grinding machine until they turn into flour.
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Feed ingredients that are ready in powder form are mixed according to the amount that has been formulated (Table 1.). Mixing is done by entering the ingredients with the least amount first to the most. After mixing well, hot water is added as much as 500 ml, added slowly and stirred until the dough texture is suitable. Steaming of the mixed ingredients was done for 20 minutes. The steamed feed is then molded using a feed grinder to produce pellets, and dried in the sun.
. Table 1. Feed Formulation at a Dose of 1 kg
	Feed ingridient
	Feed (g)

	
	P1 (0%)
	P2 (4%)
	P3 (8%)
	P4 (12%)

	Fishmeal
	430
	410
	390
	370

	Caulerpa sp meal
	0
	40
	80
	120

	Soybean flour
	300
	280
	260
	240

	Corn flour
	130
	130
	130
	130

	Wheat meal
	65
	65
	65
	65

	Fish oil
	35
	35
	35
	35

	Corn oil
	25
	25
	25
	25

	Premix 
	15
	15
	15
	15

	Total
	1000
	1000
	1000
	1000




2.6 Research Parameters	
2.6.1. Absolute Weight and Absolute Length 
Absolute weight (g) and absolute length (cm) of the tilapia were calculated using the following equations (Padwa et al., 2015 ; Francisca & Muhsoni, 2021):

∆W = wt  – 𝑊o
Where:
W	: Absolute weight (g)
wt	: Final weight of the tilapia at the end of the study (g)
𝑊o	: Initial weight of the tilapia at the start of the study (g)

∆L =Lt – Lo
Where:
L 	= Absolute length (cm)
Lt 	= Average length of the tilapia at the end of the study (cm)
Lo	= Average length of the tilapia at the beginning of the study (cm)

2.6.2. Specific Growth Rate (SGR)
The specific growth rate was calculated using the equation from Christin et al., (2021)as follows:
	SGR = (Ln Wt-Ln Wo)/t x 100%
Where :
SGR	= specific growth rate (%/day)
Wt	= Average weight at the end of the study (g)
Wo	= Average weight at the beginning of the study (g)
T	= Cultivation period (days)

2.6.3. Survival Rate
The survival rate of the tilapia was calculated using the equation from Arditya et al., (2019)  as follows:

SR = Nt\No x 100%

Where:
SR	= Survival rate
Nt 	= Number of live tilapia at the end of the study (individuals)
No 	= Number of live tilapia at the beginning of the study (individuals)

2.6.4. Water Quality
Water quality parameters, including temperature, were measured using a thermometer, dissolved oxygen (DO) was measured using a DO meter, and pH was measured using a pH meter. 
.
2.7. Data Analysis
Data on absolute weight, absolute length, specific growth rate, and survival rate were analyzed using Analysis of Variance (ANOVA) with a 95% confidence level through the SPSS software to assess the effects of the treatments. If the treatments showed significant effects, a Duncan test was conducted. Data on water quality were analyzed using Microsoft Excel and presented descriptively.

3. results 

3.1 Proximate Results of Raw Materials and Feed 
The proximate results of feed raw materials used in the formulation of test feed are presented in Table 2. The proximate results of the feed with Caulerpa sp. seaweed flour fortification treatment at different concentrations are presented in Table 3. Both table shows that the overall treatment of feed fortification with Caulerpa sp. seaweed flour at varying concentrations still meets the proximate nutritional standards for fish feed according to SNI 01-7242-2006. However, the test feed fortified with Caulerpa sp. seaweed flour at a concentration of 12% (P4) contains a crude fat level below the proximate standard for fish feed. According to SNI 01-7242-2006, the proximate requirements for tilapia feed during the grow-out phase are a minimum of 25% protein, a minimum of 5% fat, a maximum of 8% crude fiber, less than 15% ash content, and moisture content below 12% (Aprillia et al., 2022). Therefore, the test feeds in treatments P1, P2, and P3 used during the rearing period have met the SNI 01-7242-2006 standards for tilapia feed, whereas the feed in treatment P4 does not meet the fat content standard.

Table 2. Nutrient Composition of Raw Materials for Feed
	Feed Raw Materials
	Proximate Chemical Composition (% dry weight)

	
	Crude protein
	Crude fat
	Crude fiber
	Crude ash
	Water

	Caulerpa sp. meal
	5.83
	0.14
	9.00
	56.90
	19.80

	Fish meal
	64.56
	2.29
	0.60
	15.10
	9.80

	Soybean meal
	37.44
	20.33
	1.22
	3.49
	5.79

	Corn meal
	8.78
	3.59
	0.32
	1.12
	10.31



Table 3. Nutrient Composition of Fish Feed with Caulerpa sp. Seaweed Flour Fortification.
	Concentration of Caulerpa sp. Flour
	Proximate Chemical Composition (% dry weight)

	
	Crude protein
	Crude fat
	Crude fiber
	Crude ash
	Water

	P1 (Control)
	50.20
	8.95
	0.56
	5.86
	9.64

	P2 (4%)
	43.22
	5.43
	1.03
	6.94
	9.17

	P3 (8%)
	40.90
	5.26
	1.48
	10.07
	8.81

	P4 (12 %)
	38.21
	4.72
	2.12
	13.00
	8.05




3.2 Absolute Weight
The results from the 50-day cultivation period showed that the absolute weight of tilapia after 50 days of maintenance on feeding formulations with different concentrations of Caulerpa sp. seaweed flour addition ranged from 9.23g - 14.60 g (Figure 1).
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Figure 1. Absolute Weight of Tilapia (O. niloticus)

The analysis using One Way Anova (p < 0.05) showed that feeding with Caulerpa sp. flour fortification at different concentrations had a significant effect on the increase in the absolute weight of tilapia. Duncan’s test indicated that the treatment using control treatment without Caulerpa sp. flour fortification (P1), resulted in the best absolute weight of tilapia and was significantly different from all other treatments.

 3.3. Absolute Length
The results from the 50-day cultivation period showed that the absolute length of tilapia after 50 days of maintenance on feeding formulations with different concentrations of Caulerpa sp. seaweed flour addition ranged from 2.40cm - 3.53 cm (Figure 2).

The analysis using One Way Anova (p < 0.05) showed that feeding with Caulerpa sp. flour fortification at different concentrations had a significant effect on the increase in the absolute length of tilapia. Duncan’s test indicated that the treatment using control treatment without Caulerpa sp. flour fortification (P1), resulted in the best absolute length of tilapia and was significantly different from all other treatments

[bookmark: _Toc185318633]Figure 2. Absolute Length of Tilapia (O. niloticus)

3.4. Specific Growth Rate (SGR)
The results from the 50-day cultivation period showed that the specific growth rate of tilapia after 50 days of maintenance on feeding formulations with different concentrations of Caulerpa sp. seaweed flour addition ranged from 1.90%/day - 2.57%/day (Figure 3).


[bookmark: _Toc158592555]Figure 3. Specific Growth Rate (SGR) of Tilapia (O. niloticus)

The analysis using One Way Anova (p < 0.05) showed that feeding with Caulerpa sp. flour fortification at different concentrations had a significant effect on the increase in the specific growth rate of tilapia. Duncan’s test indicated that the treatment using control treatment without Caulerpa sp. flour fortification (P1), resulted in the best specific growth rate of tilapia and was significantly different from all other treatments
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The results from the 50-day cultivation period showed that the survival rate of tilapia after 50 days of maintenance on feeding formulations with different concentrations of Caulerpa sp. seaweed flour addition ranged from 93.33% - 100% (Figure 4).

Figure 4. Survival Rate of Tilapia (O. niloticus)

The analysis using One Way Anova (p > 0.05) showed that feeding with Caulerpa sp. flour fortification at different concentrations did not have a significant effect on the increase in the survival rate of tilapia

3.5. Water Quality Parameters
The results of the water quality measurements, including DO, pH, and temperature, during the 60-day cultivation period showed that the water quality remained optimal for the cultivation of tilapia across all treatments (Table 4).

Table 4. Water Quality Parameters
	Parameter
	Value
	Literature (SNI 7550:2009)

	DO
	4.55 – 7 mg/L
	≥ 3 mg/L 

	Temperature
	25.9 – 27.7˚C
	25-32˚C 

	pH
	8.16 – 8.69
	6.5-8.5 




4. discussion 
Fish growth can occur due to feeding which functions as an energy supply and spurs growth and maintains survival. This growth is due to the presence of optimal nutrient content in the feed. In addition, fish growth indicates that the feed can be digested properly by fish. Although the nutrient content in the feed is optimal, if the feeding is not appropriate, it will cause tilapia growth to not be optimal (Tenga et al., 2023). The results of the research conducted show that the treatment of Caulerpa sp. flour fortification with different concentrations in formulated feed can affect all growth parameters but does not affect the survival rate of tilapia.

The control feed treatment without the addition of Caulerpa sp. flour (P1) can increase absolute weight (Figure 1), absolute length (Figure 2) and specific growth rate (SGR) (Figure 3) of tilapia better than the other test feed treatments. This is thought to be due to the nutritional content of the control feed (P1) which can be digested better than the other treatments. One of the factors that affect the digestibility of feed in fish is the fiber and ash content of the feed. The proximate test results of the test feed showed that the fiber and ash content of the control feed (P1) was lower than the other treatments (Table 2). The content of crude fiber and ash can affect the absorption process of nutrients that take place in the fish body. High crude fiber and ash content in the test feed can reduce the absorption rate of feed nutrients and feed becomes difficult for fish to digest, resulting in a decrease in fish growth rate.

High crude fiber and ash content in feed will be able to affect the process of feed digestibility and nutrient absorption becomes not optimal, high crude fiber content will result in feed going directly through the intestines without going through the process of absorption of nutrients and nutrients (Tapotubun, 2018). Nurhalisa et al., (2022) also explained that the crude fiber content in feed has a negative bond to feed digestibility in tilapia where the increasing amount of crude fiber content in feed will decrease the value of crude fiber digestibility in tilapia. This is due to the influence on the effectiveness of nutrients, where the high value of crude fiber in feed causes fish growth to slow down due to the time it takes to empty the intestines and its digestibility decreases, on the contrary, the lower the value of crude fiber, the easier the feed will be digested in the digestive tract.

The high fiber content in all test feed treatments with the addition of Caulerpa sp. flour is thought to be due to the fact that Caulerpa sp. seaweed has a fairly high fiber content. This is supported by the results of the proximate test of Caulerpa sp. flour before being added to the feed which showed that the fiber content reached 9%. (Table 1). Crude fiber is a form of carbohydrate that cannot be digested in human organs or non-ruminant animals consisting of cellulose and lignin, fiber is insoluble in alkali and dilute acid under specific conditions, usually crude fiber comes from vegetables and fruits (Tapotubun, 2018). Nurjanah et al., (2018) added that polysaccharides in seaweed are composed of hydrocolloids that make up the cell wall and fill the space between cells such as carrageenan and agar, the content of polysaccharides in seaweed is influenced by sulfate levels in the main structure of the constituent monosaccharides. In addition, cellulose is the main structural component of the cell wall and lignin is one of the phenylpropanoid polymers that is difficult to break down or digest due to its heterogeneous and complex structure, lignin is resistant to hydrolysis of strong acids or alkalis and is resistant to chemical degradation or enzymatic degradation (Nurjanah et al., 2018). Furthermore, Jumsurizal et al., (2021) explained that Caulerpa sp. seaweed has high mineral, protein, carbohydrate and crude fiber content, but low fat content. In the research of Nurjanah et al., (2018) mentioned the content of cellulose and lignin in fresh Caulerpa sp. fibers respectively 8.70 ± 0.32% and 2.08 ± 0.32%. In Tapotubun's research, (2018) obtained the crude fiber content of C. lentillifera with direct drying methods under sunlight and indirectly ranging from 23.04-24.24%. This value shows higher results than the results of this study. Nurjanah et al., (2018) explained that different values of crude fiber content in seaweed can be influenced by differences in habitat, season and species type.

Another factor that can affect the level of feed digestibility is the ash content of the feed. Although the ash content in all treatments is still in the optimal range, for tilapia growth, high ash content will reduce the digestibility value of tilapia feed which then results in a decrease in the growth rate of tilapia. In the research of Amelia et al., (2025) it was found that the absolute growth decrease in feeding with the addition of Caulerpa sp. flour as much as 4%-8% in feed, this was thought to be due to the increase in ash content in the test feed so that it affected the feed digestion process and the absorption of nutrients became not optimal. High ash consumption through feed will result in a decrease in nutrient absorption.

The high ash content in the test feed with the addition of Caulerpa sp. flour is also due to Caulerpa sp. seaweed which has a very high ash content, which reaches 59.90% (Table 1). This is because seaweed has the ability to absorb inorganic substances from the environment, Astriani et al., (2024) explained that polysaccharides in seaweed cell walls and proteins contain carboxyl groups, sulfates and anionic phosphates. These groups function as excellent binding sites for metal retention, indicating the presence of a large number of diverse habitat components. Seaweed will likely contain a variety of inorganic compounds and salts present in the aquatic environment. In a study conducted by Tapotubun, (2018) it was found that the ash content of C. lentillifera dried in the sun for 3 days with a temperature of 25-34 ℃ was around 40.66%.

Although all treatments of adding fish feed with Caulerpa sp flour provide lower growth than other treatments, the growth value is still better when compared to previous research conducted by Endraswari et al., (2021) in the form of fortification of tilapia feed with Glacilaria sp. seaweed flour at the same concentration of 0%, 4%, 8% and 12% and resulted in an average value of specific growth rate (SGR) which ranged from 1.36% / day - 1.74% / day. While the range of SGR values of tilapia in the study was higher, namely 1.90%/day - 2.57% (Figure 3). This is thought to be because all test feed treatments with the addition of Caulerpa sp. flour in this study still provide optimum feed protein content, which ranges from 38.21-50.20% (Table 2). Rahmania et al., (2023) stated that the protein content in the feed has an important role to support the growth of tilapia, Therefore, the amount of protein present in the feed must be appropriate for optimal fish growth. According to Médale & Kaushik, (2009) that fish require a diet with a crude protein content of 30% to 55% and an appropriately adjusted supply of amino acids to meet optimal growth needs. Currently, fishmeal is still the ideal protein source for aquaculture feed because of its high protein content and ideal proportion of all ten essential amino acids that can meet the needs of all types of fish (Tazim et al.,2021).

In addition to the high value of protein content, it is necessary to have sufficient crude fat content in the test feed as an energy source for fish to move. Along with the increasing amount of Caulerpa sp. seaweed flour addition to the test feed resulted in a decrease in crude fat content. The decrease in fat content in the feed with the addition of Caulerpa sp. flour is thought to cause the fish body to lack energy sources for activity. So that fish use more protein to meet these needs and result in a lack of protein that can be utilized by fish in the growth process. This is explained by Munalisa et al., (2015) that fat is one of the main food substances needed by fish, because fat has a high value of energy sources that can be used for daily activities of fish such as swimming, foraging, avoiding enemies, growth and endurance. Fat is very important because of the essential fatty acids present in it. The greater the amount of fat added in the feed, the greater the energy source generated for activities while protein energy sources will be used to optimize growth.

The process of protein sparing effect by carbohydrates and fats will be able to balance the use of energy, where most of the metabolic and maintanace activities of the body will not rely on protein alone. Growth will be able to take place if there is excess free energy after energy is used for body maintenance, metabolism and activity. If the amount of fat in the feed is in accordance with the needs of fish as an energy source, the amount of protein in the feed will be optimally used in growth so that biomass gain will be greater (Munisa et al., 2015).

Meanwhile, feeding with Caulerpa sp. seaweed flour fortification treatment at different concentrations in this study did not affect the survival rate (SR) of tilapia (Figure 3). This indicates that the addition of Caulerpa sp. flour to the feed does not harm the rearing medium and does not cause toxicity to tilapia during rearing. This assumption is supported by the results of water quality measurements in the maintenance media in all treatments giving results that are still in the optimal range for tilapia fry maintenance (Table 3).

The temperature measurement results obtained during the maintenance period in all treatments ranged from 25.9-27.7 ℃. Cahyanti & Awalina, (2022) explained that the optimal temperature range for tilapia aquaculture activities is between 28oC - 32oC if below 25oC will cause fish movement to decrease. In addition, temperature will also be able to affect the solubility of oxygen in the waters, the higher the temperature value, the higher the solubility of oxygen, the lower the temperature, the lower the solubility level and the toxicity will increase.

The results of DO measurements obtained during the maintenance period in all treatments ranged from 4.55 - 7 ppm, according to SNI 7550: 2009 the DO value that must be met during the production period of tilapia (O. niloticus) in a calm pond culture system is ≥ 3 mg/L. Lukman et al., (2014), explained that Dissolved Oxygen (DO) or known as dissolved oxygen is needed in cultivation activities at a minimum of 4.00 ppm with an optimal value for fish growth of 5.00 ppm, if below that to below 4 ppm according to Zainal et al., (2013) will be able to affect some cultivation biota including causing reduced appetite. Sahrijana & Septiningsih, (2017) explained that the more the amount of DO in the water, the better the quality. If the dissolved oxygen content is low, it will potentially cause an unpleasant odor due to anaerobic degradation activity. This dissolved oxygen is needed by aquatic biota for breathing, metabolic processes or substance exchange which will produce energy in growth and reproduction. In addition, oxygen in the waters also has a function in the activity of decomposition of organic and inorganic waste in the aerobic process. The speed of oxygen diffusion in the air is influenced by several things including water turbidity, temperature, salinity, movement of water and air masses. The presence of dissolved oxygen content in the waters is the main requirement for the respiration process (Sahrijana & Septiningsih, 2017).

The pH measurement results obtained during the maintenance period in all treatments ranged from 8.16-8.69. According to SNI 7550:2009, the pH value during the production period of tilapia (O. nilotucus) in the calm pond culture system is strived to meet the requirements in the range of 6-8.5. High and low pH values can be due to the high amount of organic matter in the cultivation container, where a decrease in pH can be caused by an increase in CO2 due to microbial activity in breaking down organic matter, besides that the changing pH value can be influenced by water replacement activities during the maintenance period (Ahriani et al., 2023). Nasir et al., (2023) explained that a pH value that is not optimal will be able to cause fish stress, susceptible to disease, and low productivity and growth. Then the pH value also has an important role in the field of aquaculture because it has a relationship with the ability of fish to grow and reproduce. Tilapia can live at a minimum pH of 4 and a maximum of pH 11, above pH 11 will cause death. To support optimal fish growth, the pH must be in the range of 6.9-9.0.

5. Conclusion

Fortification of fish feed with different concentrations of Caulerpa sp. flour can affect absolute weight, absolute length, and specific growth rate, but does not affect the survival rate of tilapia fry. The treatment without Caulerpa sp. seaweed meal fortification is the best treatment because it can increase the absolute weight of tilapia by 14.60±1.41g, absolute length of 3.53±0.20cm, SGR of 2.57±0.22%/day and survival rate of 96.66±5.77 with ad satiation feeding method. The fortification with Caulerpa sp. seaweed meal 4 – 12% had a negative effect on growth of Tilapia.
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Berat Mutlak	14.60±1.41b
11.23±0.55a
10.60±0.50a
9.23±1.59a

1.410673597966589	0.55075705472861092	0.50000000000000089	1.5947831618540835	1.410673597966589	0.55075705472861092	0.50000000000000089	1.5947831618540835	P1(0%)	P2(4%)	P3(8%)	P4(12%)	14.6	11.233333333333334	10.6	9.2333333333333343	Concentration of Caulerpa sp.

Absolute Weight (g)


Panjang Mutlak	3.53±0.20c
2.90±0.26b
2.80±0.17ab
2.40±0.20a

0.20816659994661388	0.2645751311064593	0.17320508075688762	0.20000000000000062	0.20816659994661388	0.2645751311064593	0.17320508075688762	0.20000000000000062	P1(0%)	P2(4%)	P3(8%)	P4(12%)	3.5333333333333328	2.9	2.7999999999999994	2.4	Concentration of Caulerpa sp.

Absolute Length (cm)


Laju Pertumbuhan Spesifik (SGR)	2.57±0.22b
2.11±0.03a
2.11±0.14a
1.90±0.21a

0.22	0.03	0.14000000000000001	0.21	0.22	0.03	0.14000000000000001	0.21	P1(0%)	P2(4%)	P3(8%)	P4(12%)	2.57	2.11	2.11	1.9	Concentration of Caulerpa sp.

Specific Growth Rate (SGR) (%/day)


Kelangsungan Hidup (SR)	96.66±5.77a
100a
96.66±5.77a
93.33±5.77a

5.7735026918962573	0	5.7735026918962573	5.7735026918962573	5.7735026918962573	0	5.7735026918962573	5.7735026918962573	P1(0%)	P2(4%)	P3(8%)	P4(12%)	96.666666666666671	100	96.666666666666671	93.333333333333329	Concentration of Caulerpa sp.

Survival Rate (%)


