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 Consumer needs for tilapia and pangasius can be met with high stocking 

densities in cultivation intensification, large amounts of feed on limited 

land. Poor management of intensive aquaculture causes leftover feed and 

faeces to settle to the bottom of the pond, producing high levels of 

ammonia which inhibits growth. This study aims to increase growth, 

development of gonads and visceral organs with Spirulina platensis diet. 

The observation method is used in research with a complete random 

design, applying 3 treatments and 1 control with 4x replications. 

Observations included final length and weight, index of hepatosomatic 

(HSI), and index of visceral somatic (VSI). The results showed that the 

Spirulina platensis diet increased the final weight and length, HSI of tilapia 

and catfish significantly, but not significantly to VSI. This shows that the 

Spirulina platensis diet can be used to increase the growth and 

development of gonads. 

This work is licensed under a Creative Commons Attribution 4.0 

International License.  
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1. INTRODUCTION 

The potential of aquaculture nationally is estimated at 15.59 million ha consisting of freshwater 

aquaculture, which is 2.23 million ha; brackish water 1.22 million ha; and seawater cultivation reaches 12.14 

million ha. The utilization of aquaculture potential currently only reaches 10.1% for freshwater aquaculture; 

40% for brackish water cultivation; and 0.01% for marine aquaculture. Therefore, the Government of Indonesia 

encourages increasing fish farming including important freshwater fish commodities such as tilapia [1]. 

Tilapia (Oreochromis niloticus) is one of the fishery commodities that is favoured by the community in 

meeting the needs of animal protein because it has thick meat and good taste. Tilapia is also a potential fish to 

be cultivated because it can adapt to environmental conditions with a wide salinity range [2]. In addition to 

tilapia, Pangasius sp. has good development prospects, important economic value, a fairly high selling price, and 

can be marketed in fresh and processed form. Pangasius farming continues to increase because it can increase 

income and profits obtained [3]. The development of tilapia and pangasius aims to meet the adequacy of 

nutrition in the community. But the area of farmers ponds is limited so that the intensification of cultivation 

needs to be done. In intensive cultivation, a high number of spreads is applied and a large amount of feed are 

used so that if the management is not good, it can damage water quality. Declining water quality can inhibit the 

growth and reproduction of fish. To overcome this, it is done by giving supplements. Supplements of terrestrial 
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origin have been studied quite a lot while those of aquatic origin are relatively few such as the use of Spirulina 

platensis. 

Spirulina platensis is a blue-green microalgae, containing very beneficial nutrients including 

antioxidant pigments such as carotenoids and phycocyanin, various kinds of vitamins and minerals, essential 

fatty acids such as γ-linolenic acids, and various essential amino acids [4]. Spirulina can be used as a useful 

supplement to increase growth, and feed efficiency, improve carcass quality, and physiological response to 

stress and disease in fish [5], modulation of the host's immune system or immunomodulator [6]. In addition to 

increasing growth, feed attractant, pigmentation, and immunomodulatory, spirulina can enhance reproductive 

development [7], [8]. However, reports related to the effect of spirulina administration on the reproductive 

profile of some fish are still few [8], [6]. In addition to the utilization of supplements to promote growth, 

declining water quality in intensive cultivation can be overcome by the application of a biofloc system. 

Aquaculture research using biofloc on tilapia can significantly reduce total ammonia-N and Nitrite-N. In 

addition to reducing ammonia levels, the use of biofloc can improve growth as indicated by an increased 

average final weight, and reduce the feed conversion ratio (FCR). The application of biofloc can also 

significantly increase the spleen index (SSI) in intensive cultivation with high stocking densities. This proves 

that the application of biofloc in fish farming can improve water quality stability and fish growth performance 

[9]. 

The biofloc technology system (BFT) can be used as a strategy in an environmentally friendly fishing 

industry to create stable water quality, providing additional feed in the form of biomass that fish can consume 

[10], [11]. Biofloc works by increasing the ratio of carbon to nitrogen, through the addition of a stimulating 

carbon source natural growth of heterotrophic bacteria in culture water [12], [13]. These bacteria then convert 

harmful nitrogenous metabolites such as ammonia into microbial biomass known as biofloc aggregates [10], 

[14]. Biofloc aggregates consist of various organic materials such as bacteria, microalgae, food scraps, and 

zooplankton which can serve as additional nutrition for aquatic organisms including fish that are reared [15], 

[11]. This study aims to create the effect of the biofloc system on tilapia and catfish hatcheries by adding ginger 

supplements through the feed to increase growth. 

 

2. RESEARCH METHODS 

This study used tilapia and catfish fry for 60 days with the addition of Spirulina platensis supplements 

mixed into the feed.  Experiments are used in this research method through a random design complete by 

applying 3 treatments, 1 control and 4x tests. Supplementation of Spirulina platensis supplements based on 

previous research doses was 2%, 3%, and 4% [16]. The full treatment is: 

T0: control (without diet spirulina) 

T1: diet spirulina 2% 

T2: diet spirulina 3% 

T3: diet spirulina 4% 

 

Measured parameters  

The parameters observed in the study are growth, development of the gonads, and profile of the 

visceral organs. Growth indicators are the final weight and length,  hepatosomatic index (HSI), for gonadal 

development is gonadosomatic index (GSI), while the visceral organ profile is visceral somatic index (VSI), see 

equation and formula (1), (2) and (3) as follows: 

Liver weight 

                                                  HSI = ------------------ x 100%.                                         (1) 

Body weight 

 

Gonad weight 

                                                 GSI = ----------------- x 100%.                                          (2) 

Body weight 

  

Visceral weight 

                                               VSI = --------------------- x 100%.                                     (3) 

Body weight   

 

Statistical analysis 

The microsoft SPSS program is used to analyse data from analysis of variance (ANOVA) research results at 

a 95% confidence level. If the results show a noticeable difference in the F test, then proceed with the Duncan 

Multiple Range Test (DMRT) test at a 95% confidence level so that the difference between treatments can be 

known. 

https://conferenceproceedings.ump.ac.id/index.php/pssh/issue/view/25


ISSN: 2808-103X 

Proceedings homepage: https://conferenceproceedings.ump.ac.id/index.php/pssh/issue/view/25 

466 

3. RESULT AND DISCUSSION 

Growth 

 The results of this study showed the diet of Spirulina platensis can increase the growth of length and 

weight of tilapia and catfish during the 90 days of study (Table 1).   

 

Table 1. Spirulina diet against final length and weight of tilapia and pangasius for 90 days in biofloc system 

cultivation 

        Treatment                                         Final weight (g)                                                   Final length (cm) 

g kg-1 feed                            Tilapia                           Pangasius                        Tilapia                           

Pangasius 

  T0                            38.65 ± 8.90a   13,37±2,95a                   12.18 ± 1.41a 13,12±1,23a 

T1 49.60 ± 8.00ab 15,97±2,85ab 13.61 ± 0.13ab 13,57±0,97a 

T2 59.97 ± 12.87b 20,88±4,68b 14.50 ± 1.36b 15,80±1,18b 

T3 82.80 ± 1.00c 28,05±5,77c 16,16 ± 0,11c 14,31±1,42ab 

 

Studies prove Spirulina platensis can significantly improve weight growth performance. Spirulina 

contains phycocyanin and polysaccharides that can act as immunomodulators. Spirulina is an antioxidant that 

can reduce the effects of excessive ROS-free radical damage. The effect of spirulina application on fish is not 

only species-specific but also depends on the dose of administration of the amount in the diet [17]. This suggests 

a spirulina diet can improve non-specific immune responses. Improved immunity is the basis that is thought to 

cause growth for the better. 

As reported by [18], the spirulina flour diet may increase growth indicators in Astronotus ocellatus fish. 

Indicators of increased growth include the daily growth rate, feed conversion value, the relative percentage of 

weight gain, and the final weight. Next, the addition of diet Spirulina sp. can improve the growth of comet fish 

at a dose of 2.1 (g%) by producing 4.33 g of weight gain and the survival of 8.33% [19]. Furthermore, [20] 

reported that goldfish dieted with Spirulina platensis flour supplements can improve length and weight growth, 

and feed efficiency. The found dose of spirulina amounted to 6% and was suggested for cultivation of the koki 

carp. 

Spirulina platensis algae supplementation in tilapia affects the growth performance at different dose 

levels (0, 5, 10, and 15 g kg-1 feed). Spirulina algae diet through feed at different feed concentrations can 

produce better growth performance and be able to improve the immunity and health of O. niloticus seeds. The 

spirulina diet can significantly reduce the ratio of feed conversion, but increases the ratio of protein efficiency 

significantly (p <0.05) compared to control [21]. 

Hepatosomatik Indek (HSI) dan Viscerasomatik Indek (VSI) 
Research using the spirulina diet can have a significant effect on HSI in tilapia and catfish, but it has no 

significant effect on GSI tilapia while in pangasius it has not been seen the development of gonads (GSI). In 

VSI, the spirulina diet increased in tilapia and catfish but not significantly. In general, there is a positive 

correlation relationship between HSI, GSI, and VSI in tilapia and catfish (Table 2). 

 

Table 2. Spirulina diet against the HSI, GSI, and VSI of tilapia and catfish for 90 days in biofloc system 

cultivation 

Treatment HSI (g%) GSI (g%) VSI (g%) 

g kg-1 feed Tilapia Pangasius Tilapia Tilapia Pangasius 

T0 1,61± 0,92b 0,22±0,06a 0,43±0,33a 9,60± 0,69a 1,37±0,29a 

T1 1,91± 0,78b 0,28±0,02a 2,66± 2,62a 11,99± 1,94a 1,68±0,54a 

T2 0,93± 0,33a 0,41±0,89b 2,66± 2,62a 10,51± 2,22a 1,91±0,47a 

T3 0,43± 0,25a 0,59±0,09c 1,18± 0,51a 9,86 ± 1,43a 2,25±1,03a 

 

Diet spirulina can significantly increase weight growth, SGR, feed efficiency, and FCR, but not 

significantly against HSI. Giving spirulina at the right dose does not have a negative impact, and can be used as 

a substitute for good fish meals, and as a growth promoter in fish and shrimp farming [22]. Furthermore, the 

same study also proved [23], the diet of Spirulina platensis in feed can be used as a substitute for fish meal and 

can significantly improve the growth, reproduction, and quality of meat and colour of fish, but does not affect 

HSI and GSI. However, this study showed, HSI experienced a significant improvement with the spirulina diet in 

tilapia and catfish. 
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The article review written by [22] did not mention the age of the fish, while the study [23] used 

goldfish measuring 45±2 g, while this study used tilapia and catfish 7-9 cm weighing 19 + 1 g. This shows that 

the fish used in this study (tilapia and pangasius) are smaller so their growth is faster. Along with the growth of 

fry and the age of fish, metabolism tends to be more active for the activity, growth, and development of gonads. 

Increased metabolism is generally correlated with the heaviness of the liver. Such conditions can be seen in HSI 

tilapia and catfish which increase as the diet dose of spirulina increases. 

HSI may increase during the growth and development of the ovaries but then decrease as the period of 

ovarian development ends [24]. The results of other studies state, HSI is related to fish growth. In the period of 

growth, it takes a lot of energy for activity, and growth in weight, length, and volume. The increasing weight, 

length, and volume of fish causes the HSI value to be greater. Spirulina is known to increase growth 

corresponding to the increase in HSI [25]. Spirulina in fish can be a growth promoter, as [19], comet fish given a 

spirulina dose of 2100 mg kg-1 feed can promote growth. The same experimental results prove the 

supplementation of spirulina can increase weight growth and specific growth rate in clownfish (Amphipriono 

cellaris) at a dose of 3-5 g kg-1 feed [26]. 

The results of this study also show that HSI profile is correlated with GSI. In low HSI and GSI 

controls, then in treatments 1 and 2 (T1 & T2), it increased and then decreased in treatment 4 (T4). This can be 

explained according to [25], there is a correlation between the growth of metabolic organs in the liver and the 

development of the reproductive organs and gonadal maturity. This is due a relationship between liver growth 

and gonadal development. This is because the liver as a place of metabolism of the body is further used for the 

activity, growth, and development of the gonads. HSI shows liver weight, while GSI describes gonadal weight 

along with reproductive development and fish growth [27] (Kjesbu, Hunter, & Witthames, 2003).  

In female fish, a high GSI value is an indication of the mature stage of the ovary, the shape of the egg 

is round and loaded with yolk [28]. In the mature condition of the ovaries, HSI generally rises because there is a 

process of vitellogenesis in the liver to synthesize vitellogenin. Vitellogenin is a precursor to yolks that are 

synthesized in the liver and subsequently transferred into the egg into an egg yolk [29]. This is to explain, in the 

mature condition of eggs, the HSI and GSI values are generally high and then fall along with the final 

development of the ovaries. Research conducted by [25] showed that the increase in weight and length of fish 

was correlated with liver and gonadal weight which could be known from the index of gonadosomatic and index 

of visceral somatic.  

 The results of this experiment as stated in Table 2 prove that the spirulina diet in tilapia and catfish can 

increase VSI even if it is not significant. The report from [8] proves spirulina diet can improve the profile of the 

visceral organs indicated by increasing VSI values. The index of visceral somatic (VSI) tends to decrease with 

time or growth period, which indicates the presence of an overhaul and transfer of fat from the digestive organs 

to the liver organs. There are still few reports related to the effect of spirulina administration on the VSI profile. 

However, there is one study that uses spirulina flour substitution results that can improve the growth and profile 

of VSI.  According to the results of the study of [30], the substitution of fish oil flour with spirulina and corn oil 

or soybean oil can be a useful solution to reduce costs in the maintenance of sturgeon including a better VSI 

value than control even if it is not significant. 

 

4. CONCLUSION 

 The addition of Spirulina platensis supplements through feed in fish farming for 60 days significantly 

enhances the final length and weight, hepatosomatic index in tilapia and catfish, but not significantly to the 

visceral somatic index. The results of this study prove that the addition of Spirulina platensis supplements 

through feed can be used to improve the growth and development of gonads. 
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