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Abstract. Research occurred to manufacture microcapsule feed made by a local material like 

duck eggs and earthworms. These ingredients contain sufficient protein to support the growth of 

fish cork seed. The research was conducted for one month at the Laboratory of the Faculty of 

Fisheries, Pekalongan University. This study aims to determine the effect of microcapsules 

enriched with earthworms on snakehead fish seeds' growth. The use of earthworms with duck 

eggs is forming granules with sizes ranging from 20 µm - 120 µm, which are rounded as 

microcapsules feed. The research method used was experimental, using a completely 

randomized design (CRD) with treatments of 0 ml / l (A), 4 ml / l (B), 6 ml / l (C), 8 ml / l (D) 

and 10 ml. / l (E). The results showed that the microcapsule feed with different earthworm extract 

doses had a significant effect (F hit> F tab). The best treatment was at a dose of 10 ml (E) 

earthworms with a biomass weight of 0.46 grams. The supporting parameter is water quality in 

a temperature of 27-30oC and a pH of 7.4-7.9 to complete the cultivation of snakehead fish seeds. 

1. Introduction 

Snakehead fish (Chana striata) contains 42,73 albumin protein. Protein levels can be increased 

according to the protein needs of fish. Enhancing a protein by added animal protein like earthworms has 

a higher protein than others (Palungkun, 2010). According to Herlina (2016) in her research, the best 

feed for snakehead fish is earthworms rather than snails and pellets. The previous study found out the 

effect of snakehead fish's microcapsule feed (Chana striata). So it is vital to study on the effect of using 

microcapsules enriched with earthworm extracts with different doses on the growth of snakehead fish 

(Chana striata) seeds. 

The use of snakehead fish is not only dishes and processed products. However, it is also useful in the 

pharmaceutical field as a source of albumin. The need for snakehead fish increasing in following day, 

in line with the search for a population that impacts the snakehead fish community's needs. (Danang, 

2017). According to Muflikha (2008), snakehead fish can adapt to conditions without water for certain 

intervals. Snakehead fish can also live in waters that have salt levels such as in ponds in Purnawati's 

research (2016). Cultivation of snakehead fish has not received much attention from fish cultivators, 

The reason is lack of information about its cultivation technology. 

 Feed is the dominant factor in aquaculture business which must be managed intensively. An 

alternative that can be done to reduce costs in cultivation is by making homemade feed (Afrianto and 

Liviawati, 2005). In general, the form of artificial feed based on its size is divided into three types, they 

are crumble, flake, and pellets, while other types of feed are microcapsules. Microcapsules are a type of 

feed that can be fed to small fish, seeds or shrimp. The microcapsule feed used so far still uses 

commercial (factory-made) relatively expensive microcapsule feed. In fact, the feed can actually be 

made from local raw materials that are easily available and cheap. These ingredients include duck eggs 

and layur fish. 



ACHOST 2020
IOP Conf. Series: Earth and Environmental Science 755 (2021) 012053

IOP Publishing
doi:10.1088/1755-1315/755/1/012053

2

 

 

 

 

 

 

2. Methodology  

The research was carried out in the Pekalonhan university aquaculture laboratory. The test fish used 

were between 4- 4.2 cm in size with 60 fry of seed weight between 0.4 - 0.42 gram / fish. The test feed 

used was microcapsules with earthworm extracts. Maintenance containers with a capacity of 16 liters of 

16 units. The water media used comes from fresh water sources, which are deposited first for 

approximately 24 hours. The salinity of the study's water is 3 ppt, referring to Purnamawati's research 

(2017).  

The research was conducted using a completely randomized design (CRD) method. Kusriningrum 

(2012) states that a completely randomized design is used if the media, tools and experimental materials 

are uniform or considered uniform. The completely randomized design (CRD) consisted of one source 

of diversity, namely the treatment and the random effect so that the results of the differences between 

treatments were only caused by the effect of the treatment and the random effect. This study used 5 

treatments and 3 replications. The treatment applied was feeding microcapsules enriched with extracts 

of earthworms with different doses, namely: 

A : Microcapsules 

B : 4 ml Earthworm Extract / microcapsule formulation 

C : 6 ml Earthworm Extract / microcapsule formulation 

D : 8 ml Earthworm Extract / microcapsule formulation 

E : Earthworm Extract 10 ml / microcapsule formulation 

 

The preparation of the research container used is free from contamination by microorganisms for the 

maintenance of snakehead fish (Channa striata). The fish used were more or less uniform in size, namely 

4- 4.2 cm with seed weights between 0.4 - 0.42 grams / fish, and were fastened first for one day and 

each aquarium consist of 10 fish. Feeding is done by satiation method, which is given three times a day. 

According to SNI (1999), th in the morning, during the day, and in the evening. Feeding is done as much 

as 10% of the weight of the biomass weight. Fish samples were taken by weighing snakehead fish which 

was carried out every 10 days for 30 days. The parameters observed in the study included growth, 

namely the survival rate of snakehead fish seeds and absolute weight can be obtained by calculating the 

formula (Effendi, 1997). 

 

Wm = Wt –Wo         (1) 

 

Wm : Growth in absolute weight (grams) 

Wt : Final average weight (grams)  

Wo : Initial average weight (grams) 

 

According to Yanti et al., (2013) The calculation of the specific growth rate in weight and length can be 

obtained using the formula: 

 

��� ����	 =
�� ���� �

�����
× 100%      (2) 

 

SGR : Daily growth rate (%)  

W0 : Weight of fish at the beginning of the study (g) 

Wt : Weight of fish at the end of the study (g)  

T  : Time 
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3. Results and Discussion  

3.1. The growth of Cork Fish (Chana striata) 

The results of the growth in fish biomass weight are presented in table 1. 

 
Table 1. Growth of cork fish weight (biomass) 

Frequency 
Treatment 

TOTAL 
A B C D E 

1 0,09 0,1 0,01 0,29 0,44 1,170093 

2 0,14 0,14 0,3 0,32 0,48  

3 0,13 0,3 0,24 0,32 0,46  

AMOUNT 0.36 0,44 0,55 0.93 1,38 5,21 

AVERAGE 0,12 0,15 0,18 0,31 0,46  

 

A : Microcapsule 

B : Earthworm ecstract 4ml/microcapsule formulation 

C : Earthworm ecstract 6ml/microcapsule formulation  

D : Earthworm ecstract 8ml/formulation 

 

According to Lucas et al. (2015), the survival rate is used to determine the percentage of survival in fish 

during maintenance that can be obtained by using the formula: 

 

�� =
��

��
× 100%        (3) 

 

Description: 

SR : Survival rate (%) 

Nt : Total number of fish living until end of study 

No : Total number of fish at the beginning of the study 

D : Earthworm Extract 10 ml / microcapsules formulation 

 

The absolute growth of the highest cork fish seed based on table 3 was obtained at treatment E with an 

average value of 0.46 grams, while the lowest growth was obtained in treatment A with an average value 

of 0.12 grams. 

3.2.  Variety Analysis (ANOVA) of growth absolute biomass of cork fish seed  

The absolute biomass growth of cork fish seeds for 30 days after normality tests showed that the data 

was normal. Furthermore, homogeneity tests were carried out which showed that the data was 

homogeneous. After obtaining the results of homogeneous data and spread normally, then the analysis 

of variety (ANOVA) is carried out. 

Based on the variety analysis results obtained, F calculate 3,125.8 > F table 1% (5.04). This indicates 

that the treatment applied has a very noticeable difference effect.The results of the calculation of variety 

analysis are presented in table 2. 

 
Table 2. Growth Variety Analysis Cork Fish Seed Biomass 

SK DB JK KT F Count 
F Table 

5% 1% 

P 4 0,1833 0,0458 3125,8** 3,48 5,04 

G 10 0,004 0,0004    

T 14 1,170     

Description : ___ ** different is very real 
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The results of F Calculate showed greater than F table 5% and F table 1% which means that the 

treatment applied gives a very noticeable difference to the growth of cork seed biomass. From the 

observations and calculations of the growth graph of cork fish seed tesaji in figure 1. 

 

 
Figure.1. Cork seed growth chart 

 

3.3. Daily specific weight growth rate (grams/day %) Fish seed Specific weight growth rate is presented 

in table 3. 
Table 3. Specific Growth Rate (%) 

Deuteronomy 
Treatment 

TOTAL 
A B C D E 

1 0.532 0.586 0.041 1.455 2.015  

2 0.809 0.252 1.542 1.623 2.211  

3 0.757 0.191 1.286 1.623 2.112  

Amount 2.097 1.029 2.869 4.702 6.338 17.034 

AVERAGE 0.699 0.343 0.956 1.567 2.113  

 

Table above the growth rate of daily specific weight of the highest cork fish seed obtained at the E 

treatment with the administration of 2.0 ml of earthworm extract / microcapsules formulation is 3.401% 

and the growth rate of daily specific weight of the lowest cork fish seed is obtained in treatment A with 

the provision of microcapsules without the addition of earthworms of 2.351%. 

 

3.4. Survival Rate (SR) 

During the study, the life of cork fish seeds that were maintained can be seen in table 4. 

 
Table 4. Survival Rate Cork Fish Seeds 

Treatment Deuteronomy W0 WT SR (%) 

A 

1 5 5 100 

2 5 5 100 

3 5 5 100 

B 

1 5 5 100 

2 5 5 100 

3 5 5 100 

C 

1 5 5 100 

2 5 5 100 

3 5 5 100 

D 

1 5 5 100 

2 5 5 100 

3 5 5 100 

E 

1 5 5 100 

2 5 5 100 

3 5 5 100 
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Table 5. Proximate Test of microcapsules feed 

Types Of Feed 
Content % 

Water KH Protein FAT ASH 

Microcapsules With 

Earthworm Extract 
7 28,73 43,98 8,3 13 

Microcapsules Without 

Earthworms 
8,5 28,88 42,42 8,2 12 

E. Water Quality Data of water quality range is presented in table 5. 

 
Table 6. Water quality 

Parameter Observations Standart Reference 

Temperature 27 - 30 °C 26 - 32 °C Kordi and tancung (2007) 

pH 7,4 - 7,9 5,0 – 9,0 Muflikhah (2008) 

Source : research (2020) 

 

Based on the results of various analysis tests (ANOVA) obtained that F calculate (3125.8) greater 

than table F 1% (5.04) and 5% (3.48) which showed that microcapsules feed with the addition of 

earthworms (B, C, D, and E) and microcapsules feed without the addition of earthworms exerted a very 

noticeable influence on the growth of cork fish seeds. The highest growth in biomass weight was 

obtained in the E treatment by microcapsules feeding with earthworm extract of 10 ml / microcapsule 

formulation, namely with an average yield of 0.460 grams, followed by D treatment with an average of 

0.310 grams, C with an average of 0.180 grams, and B with an average of 0.150 grams. While the lowest 

result was obtained in treatment A with microcapsules feed treatment without the addition of earthworms 

of 0.120 grams. This indicates the addition of doses of earthworm extract in micro-capsule feed with the 

maximum dose shows the growth of weight that continues to increase and look maximum. 

Based on Tukey advanced tests The highest value for all parameters obtained on the E treatment 

differs very noticeable with the treatments A, B, C and D, the E fish weight growth diagram shows the 

highest weight increase from the initial week of maintenance to the end of maintenance is at the E 

treatment ( dose 10 ml ) with an average of 0.46 gr. While the lowest weight growth increase is found 

in treatment A ( without treatment) with an average of 0.12 gr. This indicates that the increasing addition 

of microcapsules using cacaing has a real influence on cork fish seed weight growth.  

Significant growth can also be seen in the chart table of cork seed growth figure 3, where in the 

treatment of 0% to 6% has a constant growth rate that is with an average growth amount of 0.020, but 

the growth has increased significantly at a dose of 8% to 10% where differences influence the growth 

in each dose there is additional protein-enriched microcapsule feed and the use of digestive enzymes 

that support gastrointestinal power in fish seeds to be good. According to Yulisman et al., (2012) cork 

fish growth is better if given artificial feed containing 40%-53% protein. But in general, the growth 

value is still relatively low. Protein needs for fish is about 20-60%, while according to Mahyudi (2010) 

optimal feed protein content is about 25%-35%. This is because the protein's gastrointestinal power is 

not yet optimal. Protein digestion is highly determined by the type of feed raw materials, water 

temperature, enzymes and bacteria activity in the digestive tract of fish.  

Protein is important in the process of enlargement of fish that affects the growth of weight and length. 

Proximate test results obtained with the results of microcapsules feed enriched by earthworms obtained 

protein 43.98%, water content of 7%, carbohydrates 28.73%, fat 8.3% and ash content 13% then 

microcapsules feed without being enriched with earthworms obtained protein content of 42.42%, water 

content of 8.5%, carbohydrates 28.88%, fat 8.2% and ash content of 12%. The proximat test results in 

Soeprapto research (2010) obtained microcapsules protein content of 42.73%, fat content of 23.65%, 

and fiber 6.65%. Proximat test microcapsul feed test obtained protein content of 41.69%, fat 32.97% 

and fiber 5.02 %  Differences in protein content in the proximate test results showed lower but had a 

noticeable influence on the growth of both length and weight in fish seeds, it is supported by another 

influence that is good digestion in the stomach of cork fish seeds with the use of enzyme vitazim of 0.05 

grams in each microcapsule feed production. According to Mahyudi (2010) optimal feed protein content 

is about 25%-35%. This is because the protein's gastrointestinal power is not yet optimal. Protein 
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digestion is highly determined by the type of feed raw materials, water temperature, digestive enzymes, 

and bacteria in the digestive tract of fish.  

 The daily specific growth rate (SGR) in cork fish seeds was best obtained at the E treatment of 

2.11% with the treatment of microcapsules with the addition of 10 ml of earthworms. The specific 

growth rate in cork fish seeds obtained in this study (Table. 6) has results following the research of wa 

ode muliati et al (2018) on the comparison of pellets and gold snails obtaining a specific growth rate of 

cork fish between 1.25% - 3.15%. SR or life success rate is the life rate of cork fish seed during the 

maintenance period. Cork fish seed during maintenance of 35 days indicates that the success rate of life 

is marked with a value of 100%. This result is much different from wa Ode Muliati research (2018) with 

results between 53.33% - 60%. High SR value in this study is suspected because the quality of media 

water is always under control by conducting regular sprinkling and water turnover as well as the use of 

aeration as an oxygen supply of cork fish seeds. 

Protein is important in the process of enlargement of fish that affects the growth of weight and length. 

Microcapsules have a very high protein, so it is suitable to meet cork fish seeds' protein needs. The 

proximat test results in Soeprapto research (2010) obtained microcapsules protein content of 42.73%, 

fat content of 23.65%, and fiber 6.65%. Proximat test microcapsul feed test obtained protein content of 

41.69%, fat 32.97% and fiber 5.02% , while the content of microcapsules feed with the addition of 

earthworms obtained protein between 42.66%, fat content of 31.37%, fiber content of 4.90%.  

Earthworms themselves contain a considerable amount of 58–78% protein and amino acids are quite 

high.  

The addition of protein content with earthworms in microcapsules feed succeeded in increasing the 

growth rate of cork fish seeds that are being researched. The content of amino acids contained in worms 

and anti-microbes so as to improve digestion and and endurance of the body of cork fish seeds. 

Earthworms also have a complete amino acid content compared to fish and anti-microbes. So in this 

study seen the amount of protein contained in microcapsules feed becomes increasing. Various studies 

related to the influence of feed types on the growth of cork fish, but the best result for growth is 

earthworms. According to Herlina (2016) earthworms are very good to trigger the growth of cork fish 

because it has a high protein content. Meanwhile, according to muniron (2018), earthworms' addition to 

pellet feed can provide optimal growth in preserved cork fish. So in this study, the increase in the dose 

of earthworm extract in microcapsules feed can influence the growth that occurs in cork fish seeds.  

Water is a medium that serves as a place of life for aquatic organisms, both qualitatively and in 

quantity so as to support the growth and graduation of life of these organisms. Factors - environmental 

factors of fish waters include: temperature, dissolved oxygen, the degree of acidity of food and 

biological health of the fish in question (Effendi, 1979). Media water temperature observations during 

maintenance obtained a temperature range of 27°C - 30ºC. temperature range 27°C - 30ºC, and pH in 

maintenance media ranging from 7.4 to 7.9, In aquatic conditions can be said to still be in a decent range 

for the cultivation of cork fish. With its good environment fish will have an appetite, and have resistance 

to diseases. 

4. Conclusion 

Microcapsules feeding without the addition of earthworms and microcapsules feed with the addition 

of earthworms has a very real effect on the growth of cork fish seeds' biomass multak weight. The best 

growth obtained in the E treatment is microcapsules feed with the addition of earthworm extract of 10 

ml, with an average yield of 0.46 grams. While the lowest growth was obtained in treatment A namely 

microcapsules without the addition of earthworms, with a yield of 0.12 grams. 

Based on the results of the variety analysis (ANOVA) growth of cork fish seed obtained results F 

calculate > F. The research location that cendrung shady makes the temperature in the research water 

make a little down at night.  According to Kordi K and Tancung AB (2007), the value of water quality 

indicates that this parameter is still within the limits of feasibility for cork fish's life. The optimal 

temperature range for the maintenance of cork fish ranges from 25-33oC.  
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