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Abstract 

One of Indonesia's fishery commodities that has bright prospects for development is catfish ( 
Oreochromis niloticus ) which has been known for a long time, relatively fast growing and has a good 
response to its environment so it is very easy to cultivate. The fisheries statistics data of the General 
Directorate of Aquaculture Fisheries in 2018 states that catfish production increases every year. In 
2014, 999,695 tons, 2015, 1,084,281 tons, 2016 and 2017, 1,114,156 tons, catfish production reached 
4,463,333 tons in the last five years. The experimental design used in this research is a randomized 
design with 4 treatments and 3 repetitions . The treatments are : Treatment MK46 ( Feeding maggots 
40% and commercial 60%), Treatment MK55 (Feeding maggots 50% and commercial 50%), 
Treatment MK64 (Feeding maggots 60% and commercial 40%) and Treatment K (Feeding 
commercial 100%). The data obtained was further analyzed using analysis of variance (ANOVA). 
Based on the results of the research showing the highest length growth in MK55 treatment with patini 
3.50 ± 0.10 b . The highest weight growth in MK55 treatment with patini 4.40 ± 0.111 b . The highest 
specific growth rate was obtained by treating MK55 with patini 3.78 ± 0.017 b . The highest feed 
efficiency was obtained in MK55 treatment with patini 77.67 ± 2.082 b while the highest survival rate 
was obtained in the MK46 treatment with patini 83.33 ± 3.512 a .  

 

Keywords :   Catfish , maggot, growth , survival  

 

INTRODUCTION 
One of the freshwater consumption fish fishery products that is currently developing 

well for aquaculture activities is catfish ( Pangasius hypopthalmus ) . According to the 

Ministry of Marine and Fisheries , the development of catfish farming production shows a 

very significant increase . In 2020, Indonesia's catfish production according to One KKP Data 

reached 651,257.53 tons or experienced an increase from the previous year of 437,967.23 

tons. During the period of 2018-2020 , Indonesia's patin production increased on average per 

year (KKP 2020). catfish (Pangasius hypopthalmus) has several types.     

According to Ghufran (2018), several types of catfish (Pangasius hypopthalmus) are 

Pangasiusdjambal, Pangasius polyuranodon, Pangasius nasutus, Pangasius kunyit, Pangasius 

macronema, Pangasius lithostoma, Pangasius humeralis, Pangasiusnieuwenhuisii, Pangasius 

mahakamensis, Pangasius rheophilus and Pangasius Hypothalmus. One type of catfish that 

is being developed in Indonesia is the Siamese catfish (Pangasius hypothalmus). The Ministry 

of Oceans and Fisheries (KKP) has designated patin as one of the fisheries commodities in 

the acceleration program  
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industrialization of the commodity   type of aquaculture . Siamese catfish (Pangasius 

hypothalmus) is one of the fishery commodities that has high economic profitability both at 

the seeding stage and at the rearing stage. The business of catfish farming still has bright 

prospects because the market segmentation is still wide open both in the country and in the 

international market for export scale.             

Feed is also one of the components that greatly determines the technical coefficient of 

cultivation (feed efficiency, growth rate and survival). According to Priyadi (2018), in fish 

farming, feed costs greatly affect production costs. The cost of fish feed occupies the highest 

production cost in aquaculture activities, which is 70-89% of the total production cost. One 

of the reasons for the low productivity of fish farming in Indonesia is the lack of availability 

of sustainable quality feed materials in sufficient quantities and even if there is a price 

available in the market it has a high price. The cost of this feed can be reduced by looking 

for alternative materials that have a high protein content and are easy to obtain. One of the 

alternative feed materials that can be used as a source of animal protein is maggots that can 

be used as fish feed raw materials.  

According to Indramawan (2017), the protein content of maggots is higher than the 

content of commercial feed , which ranges between 20 - 25%. While according to Azir et al 

(2017), maggots have a high protein content, ranging from 25.22 - 41.22%. The protein 

content found in the maggots is relatively high and has great potential as an additional feed 

for raising fish for consumption. Maggots (Hermetia illucens) contain antimicrobial and anti-

fungal, when consumed by them this will cause resistance to diseases caused by bacteria and 

fungi (Indarmawan, 2017). In addition , the maggot also has a storage organ called 

trophocytes that functions as a storage of the nutrient content found in the culture media it 

eats (Subamia, 2018). Because of this, it is necessary to conduct a study on the influence of 

feeding maggot flour (Hermetia illucens) in commercial feed on the seeds of catfish 

(Pangasianodon hypophthalmus).        

 
LIBRARY REVIEW  

Catfish Classification ( Pangasius hypopthalmus)  

The classification of catfish according to Ghufran (2018) is as follows:  

Suborder : Siluroidei    
Kingdom  : Animalia  
Phylum  : Chordata 

Sub Phylum  : Vertebrata 

Order  : 

stariophysi  

Family  : Schilbeidae  

Genus  : Pangasius  
Species  : 

Pangasius hypopthalmus .  
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Description: 

1. Mouth 
2. Eyes 
3. Gills 

4. Dorsal fin   
5. Additional fins (adipose)  

6. Caudal fin   

7. Tailbone  

8. Anal fin (anal)  

9. Pelvic Fin (Ventral)  

10. Pectoral fins  

 

 

Catfish Morphology  

Catfish has an elongated body and is silvery white with a bluish back. The body of this 

fish has a length of up to 120cm, the shape of the head is relatively small, the mouth is located 

at the end of the lower head, at both corners of the mouth there are two pairs of whiskers that 

function as tactile devices which are characteristic of the catfish group, and it has a tail fin 

shaped like a stick and symmetrical (Djariah, 2017). 

Catfish is a nocturnal animal (doing activities at night) and is an omnivorous type of 
fish. Catfish include bottom fish that can be seen from the shape of the mouth slightly 

downwards. This fish is quite responsive to feeding supplements. During the cultivation 

process at the age of six months, catfish can reach a length of 35-40 cm (Ade and Suhara, 

2019). 

 

Catfish Habitat ( Pangasianodon hypophthalmus)  

 

Patin fish are able to survive in waters whose conditions are very bad and will grow 

normally in waters that meet the ideal requirements as their original habitat. The content of 

oxygen (O2) which is good enough for the life of catfish is around 2-5 ppm with the content 

of carbon dioxide (CO2) no more than 12.0 ppm. Patini pH or degrees  
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acidity is 7.2-7.5 and ammonia (NH3) which can still be tolerated by catfish is 1 ppm. The 

optimal water temperature conditions for catfish life include 28-290C. Catfish prefer waters 

that have low temperature fluctuations. The life of catfish begins to be disturbed when the 

water temperature drops by 14-15C or rises above 350C. Catfish activity stops in waters 

whose temperature is below 60C or above 420C (Djariah, 2017). 

The distribution of catfish in nature is quite wide, almost in the entire territory of 

Indonesia. Naturally, this fish is found in large and calm rivers in Sumatra, such as Sungai 

Musi, Batang hari and Indragiri. Other big rivers in Java, such as the Brantas and Bengawan 

rivers. Even close relatives of this catfish are also found in the big rivers in Kalimantan, such 

as Sungai Kayan, Berau, Mahakam, Barito, Kahayan and Kapuas. In general, this fish is 

found in certain locations in the river, such as a deep river valley. 

Classification of Magot (Hermetia illucens)  

 

Maggot is the larva of the Black Soldier Fly (Hermetia illucens) is one of the most 

common types of insects, and can be found in almost every area. Insects of this type of fly 

are often found in areas that are quite humid due to the habitat that suits their characteristics. 

According to Silmina et al (2018) Hermetia illucens is classified as follows. 

 

Kingdom  : Animalia  
Phylum  : Arthropoda  

Class  : Insecta  

Order  : Diptera  
Family  : Stratiomyidae  

Genus  : Hermetia  
Species  : Hermetia illucens  

 

Maggot Morphology (Hermetia illucens)  

 

The maggot (Hermetia illucens) has a slightly flat, fat body and measures about 1 mm 

when newly hatched. The surface of the skin is rough and hard with a yellowish color with a 

head that has a black color. Larval development reaches 6 instars (forms), the last of which 

is reddish brown. The length of the adult larva is around 18 mm and the width is 6 mm, some 

individuals can reach a length of 27 mm (Dress and Jackman, 2020). According to Agnelia 

and Wardhana (2017) the morphology of the maggot (Hermetia illucens) can be seen in Fig. 

3 as follows.  

Picture.2 Morphology of Hermetia illucens  

Source : (www.purwantiprikanan2017.blogspot.com)  

http://www.purwantiprikanan2017.blogspot.com/
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Benefits of Maggot  

Maggot (Hermetia illucens) has the ability to produce enzymes that can increase the 

fish's ability to digest food. Magot is used as an alternative fish feed because it has a high 

protein content . Materials that contain more than 19% crude protein are considered good 

protein sources (Murtidjo et al, 2018). According to (Fauzi et al, 2018), the protein content 

of magot is around 40% and in dry form contains 41-42% crude protein, 14-15% ash, 31-

35% ether extract, 0.60-0.63% phosphorus, and 4.8-5.1% calcium.  

Based on age, maggots have different percentages of nutritional components. Maggot 
fat levels tend to be positively correlated with increasing age, namely, 13.37% at the age of 

5 days and increased to 27.50% at the age of 25 days. However, this condition is different 

from the rough protein component which tends to decrease in older age. The crude protein 

level of younger maggots is higher than that of older maggots , presumably because young 

maggots experience faster structural cell growth (Agneliadan Wardhana, 2017). According 

to Astuti and Rachmawati et al (2020), larger larvae are ideal when used for mixed feed or 

pellet raw materials because they are able to meet the production quantity.  

 
RESEARCH METHOD  

Place and Time  

This research will be carried out at the wet lab of Seed and Fish Feed Production 

Technology (TPBPI) of the Indonesian Polytechnic of Venezuela, Jln. Iskandar Muda, Cut 

Suruy, Ingin Jaya District, Aceh Besar Regency, This research was carried out in September 

- October 2022. This can be seen in picture 3 as follows: 

 

Figure 3 Research Location  
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Tools and Materials  

 
The tools and materials used in this research are presented in table 1 and table 2  

  Table 1. Tools used in the research   

No. Tools Total Function 

1 Bucket 16 Units As a research platform  

2 Knife 1 Unit Sample cutting tool  

3 Jar 1 Unit As a place for fish feeding  

4 Ruler 1 Unit As a fish gauge  

5 Stationery  1 Unit Recording the results of activities  

6 Camera 1 Unit As Documentation  

7 Scales 1 Unit As a Weight Measuring Tool  

Table 2. Materials used in the research  
 

No. Material Quantity Function    

 

1 Patin fish seeds  160 Tails Biota used  

2 Water 160 Liters  Fish rearing media  

3 Maggots Enough Research Sample 

4 Fish feed  1 Kg SampleResearch 

This experiment was conducted with an experimental method using a non-factorial 
Complete Random Design (RAL) with 4 treatments and 4 repetitions to produce 16 
experimental units. 

 

A = Without giving Maggot Flour (control)  
B = Giving Maggot Flour with a dose of 10 grams  

C = Giving Maggot Flour with a dose of 20 grams  

D = Giving Maggot Flour with a dose of 30 grams  

 

Data analysis using a complete random design (RAL) unidirectional pattern is as 

follows. 

Yij = + i + j     

Description :  

Yij = Results of observations on the i-th treatment and the - J μ = 

General Average     

i  = Effect of the i - th treatment  
j  = influence  
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Container 
Preparation 
Research 
Procedures 

 

The container used in this research is a jar with 18 liters of container water. Before 

filling with water, the container is first soaked using gamal leaves and kates leaves for one 

week before the container is cleaned using a brush and rinsed with clean water. The clean 

container is then dried, this drying is intended to avoid diseases and pests found in the 

container. 

 

Maggot Flour Making  

 
The process of making maggot flour can be seen as follows  

 

1. Maggots are boiled in boiling water until they are all dead . 

2. Drain the maggots until there is no more water  

3. Dry the maggot in the sun for 3-4 or more until the maggot is dry  

4. Grind the dried maggots with  a blender until smooth to the desired size .  

5. The finished flour is sieved to remove the rough parts  

Commercial Feed  

The feed provided is a commercial feed mixed with maggot flour with a different 

percentage in each container. Commercial feed can be found at the nearest market. Further 

from the maggots that become flour mixed with commercial feed provided. 

 

A = Commercial feed without maggot meal ( control )  

B = 100 grams of commercial feed given 10 grams of maggot flour  

C = 100 grams of commercial feed given 20 grams of maggot flour  

D = 100 grams of commercial feed given 20 grams of maggot flour  

 

After the feed is mixed with magot flour in different percentages , then the feed is ready to 

be fed to the test organism.  

 

Preparation of Test Organisms  

 

The test feed used is a combination of maggots with a protein content of 40%. 
Commercial feed is obtained from stores that sell animal feed and maggots are purchased 

locally  
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DOI: Banda Aceh. The preparation of test seeds was started by taking 300 catfish seeds with a 

length of 3-5 cm from the Kota Medan Fish Seed Seller. Catfish seeds are stocked with a 

density of 10 fish/container and kept for 30 days with Adlibitum feeding. Fish will be tested 

with 4 treatments and 4 repetitions until 16 trials are obtained 

 
Maintenance of Test Organisms  

 

Catfish seeds are kept for 30 days in the container used during the research. During the 

preservation of catfish seeds, they are fed a combination of maggot flour and commercial 

feed with a protein content of 40%. The frequency of feeding is done three times a day, where: 

 
1. Morning = 08.00 WIB .   

2. Noon = 13.00 WIB .  

3. Night = 18.00 WIB . 

 

Water Quality Measurement  

 

Water quality is one of the important factors in the growth and survival of catfish seeds. 

Analysis of the observed water quality data is temperature, pH, and DO. Taking water 

samples for inspection is done every 2 times in 7 days. 

 

Survival Research Parameters ( 

KH)  

Survival is the percentage of the number of fish alive at the end of preservation 

compared to the number of fish at the beginning of the fish survival rate (survival rate) 

expressed by the formula (Effendi et al 2019) 

 

KH =  x 100  

Description :  
KH  = Survival ( %)  
Nt = Number of seeds at the end of the experiment 

(tails) No = Number of seeds at the beginning of the 

experiment (tails)     

 

Specific Growth Rate (LPS)  

 

Feed is one of the important factors in the growth and survival of catfish 

(Pangasianodon hypophthalmus) seeds. Growth measurement is done every 15 days, the 

observed data is growth done early, middle and late. The calculation of the daily growth rate 

using the formula presented by Hariati (2018), is as follows: 

 
LPS = x 100 %    
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Description :  

LPS = Daily growth rate (Gram/day)  

Wt = Average weight of fish at the end of preservation 

(grams) W = Average weight of fish at the end of 

preservation (grams) t = Length of preservation time 

(days) 

 
Absolute Length Growth (ALP)  

 

According to Agustin et al (2018), Absolute length growth can be expressed with a 

formula.  

G = -  

Description 

G = Absolute growth (em)  

P   = Average final length of fish (cm)  

= Initial average length of fish seed (cm)  
 

Water Quality  

 

The confirmation of water quality parameters measured during the research is 

temperature measurement using a thermometer, dissolved oxygen is measured using a DO 

meter, water acidity is measured using a pH meter, dissolved solids are measured using a 

TDS meter. The measurement of water quality is done at the beginning and end of the 

research which aims to take the initial and final data of the water quality. 

 

Data Analysis  

The data obtained will be analyzed using Microsoft Excel 2010 and SPSS 23.0, which 

includes ANOVA (Analysis of Variance). Quantitative data using Duncan's further with a 

95% confidence interval while water quality data in terms of physics, daily chemistry were 

analyzed descriptively.  

 

Research Flowchart   

 

The implementation of this research is carried out in 8 stages, namely: preparation of 

the container, preparation of test organisms, addition of maggot flour, maintenance of test 

organisms, observation, implementation, data collection, data processing, and the presentation 

of results can be seen in the form of a diagram , as follows:    
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The feed provided is a commercial feed mixed with maggot flour with a different 
percentage in each container. Commercial feed can be found at the nearest market. Further 

from the maggots that become flour mixed with commercial feed provided. 
The feed provided is a commercial feed mixed with maggot flour with a different 

percentage in each container. Commercial feed can be found at the nearest market. Further 
from the maggots that become flour mixed with commercial feed provided .  
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RESULTS AND DISCUSSION  
Length Growth  

Based on the results of the research that has been done, it can be known that the highest 

length growth in the MK55 treatment with patini is 3,500 ± 0,100d and the lowest growth is 

found in the control treatment of 1,960 ± 0,057a, each treatment shows significantly different 

results (P<0,05). 

 

 Table 1 Length growth (cm) 

 Treatment Length growth (cm) 

Control 1,960 ± 0,057 a   

   

MK46  3.160 ± 0.057 c 

MK55  3,500 ± 0,100 d 

MK64  2,960 ± 0,150 b 

Weight Growth  

Based on the results of the research that has been done, it can be known that the highest 

weight growth in the MK55 treatment with patini was 4,400 ± 0,110d and the lowest growth 

was found in the control treatment of 1,970 ± 0,032a, each treatment showed significantly 

different results (P<0,05). 

 

 Table 2 Weight growth (g)   
 Treatment  Weight Growth (g)  

Control 1,970 ± 0,032 a 

MK46 3.910 ± 0.130 c 

MK55 4,400 ± 0.111 d 

MK64 3,280 ± 0,245 b 

Specific Growth Rate  

Based on the results of the research that has been done, it can be known that the highest 

specific growth in the MK55 treatment with patini 3,780 ± 0,017d and the lowest growth is 

found in the control treatment of 2,300 ± 0,026a, each treatment shows significantly different 

results (P<0,05). 

 

Table 3 Specific growth rate (%/day)  
 

 Weight Growth Treatment (%/day) 
Control 2,300 ± 0,026 a    
MK46  3.290 ± 0.036 c 

MK55  3,780 ± 0,017 d 

MK64  3,010 ± 0,047 b 

Feed Efficiency  

Based on the results of the research that has been done , it can be known that the highest 
feed efficiency in the MK55 treatment with patini 77,670 ± 2,082b and the feed efficiency  
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the lowest is found in the control treatment of 69,000 ± 1,000a, the control treatment and 

M64 are not significantly different but significantly different from the M55 and M46 

treatments. 

 Table 4 Feed efficiency (%/day)   
 Treatment  Feed Efficiency (%/day)  

Control 69,000 ± 1,000 years ago 

MK46 75,670 ± 1,520 b 

MK55 77,670 ± 2,082 b 

MK64 70,330 ± 0,577 a 

 
Survival Rate  

Based on the results of the research that has been done, it can be seen that the highest 

length growth in the MK46 treatment with patini was 83,330 ± 3,512a and the lowest growth 

was found in the control treatment of 69,000 ± 1,000a, each treatment showed results that 

were not significantly different (P<0.05). 

 

Table 5 Survival ( %)  

 Treatment Survival (%) Control 82,330 
± 5,033 a      

MK46  83,330 ± 3,512 a 
MK55  81,000 ± 1,732 years 

MK64  76,670 ± 3,512 a 

Water Quality  

The measured water quality parameters include temperature, pH, DO and ammonia. 

The temperature ranges between 23.1 - 25.6 ⁰ C, for DO ranges between 7.4 - 8 ppm, then 
ammonia ranges between 0 - 0.50 ppm and for pH ranges between 7.1 - 8.0. Measurements 

were carried out during the research period. 

Table 6 Water quality 

Parameter Treatment  

 

 

 

 

 

Source: Primary Data processed (2022)  

Discussion 

In the research that has been done, it can be seen that the MK55 treatment is the best 

length growth and is significantly different from other treatments, while the lowest length 

growth is found in the control treatment. The MK55 treatment obtained a length growth of 

3,500 ± 0,100d, the MK64 treatment  

 Temperature ( 

⁰C ) 
DO (ppm)  Ammonia (ppm)  pH 

Control 23.2 – 25.2 7.5 – 8.0 0 – 0.50 7.3 – 7.7 

MK46 23.1 – 25.5 7.5 – 8.0 0 – 0.50 7.4 – 8.0 

MK55 23.1 – 25.1 7.5 – 8.0 0 – 0.50 7.4 – 7.9 

MK64 23.5 – 25.6 7.4 – 8.0 0 – 0.25 7.1 – 7.9 
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amounting to 2,960 ± 0,150b, MK46 treatment amounting to 3,160 ± 0,057c. In addition to 

feed, water quality also affects the growth of fish. An increase in water temperature to a 

certain extent can stimulate the metabolic process of fish and increase the rate of feed 

consumption thus accelerating growth. The survival of fish depends greatly on the 

adaptability of fish to food, the environment, the health status of densely stocked fish, and 

the quality of water that is sufficient to support growth (Affandi and Tang 2017). 

The results of Murni's research (2013) on catfish show similarities with this research, 

namely treatment with a combination of maggot 50% and commercial feed 50% is the best 

treatment. The addition of maggots in commercial feeds gives significantly different results 

to catfish. In addition, the high protein content in maggots is well responded by the fish and 

provides synergy with commercial feed so that growth in this treatment is optimal, besides 

the balance between commercial feed and maggots also makes this treatment better than other 

treatments. 

In addition to protein and fat, carbohydrates are also needed by fish as a source of 

energy. Carbohydrates in the form of coarse fiber are not easy for fish to digest, but coarse 

fiber in the feed is needed to increase the peristaltic movement of the intestine which will 

create a wave -like movement that causes the effect of swallowing food that enters the 

digestive tract. Excess carbohydrates mixed in feed can cause a decrease in fish digesting and 

consuming feed, so that fish growth becomes slow (Murtidjo 2001). Generally, omnivorous 

fish require carbohydrates up to 50%, while for carnivorous fish the amount of carbohydrates 

required is only 12% (Haetami 2004). 

From the results of the research that has been done, it shows that the treatment of MK55 

gives the best growth. The research of Sepang et al. (2019) showed the same results as this 

research, where the MK55 treatment gave the best specific growth rate results among all the 

treatments that have been done. The MK46 and MK64 treatments did not get the best results 

compared to the MK55 treatment, presumably due to the lack of nutritional balance from 

commercial feed and maggots. Hariadi et al. (2014) stated that maggot feed that has a higher 

essential amino acid content compared to pellets gives a complementary effect to the amino 

acid composition that is lacking in commercial feed. The balance between protein, fat and 

carbohydrates will encourage fish to utilize fat and carbohydrates as non-protein energy, 

while feed protein is used for growth. If the feed given lacks fat and carbohydrates, then the 

protein in the feed will be used to meet the energy needs of the fish, so that the role of protein 

for growth becomes disrupted (Suhenda et al. 2015).  

 

CONCLUSION 

The MK55 treatment produced the highest patini and was significantly different from 

the other treatments on the parameters of length growth, weight growth and specific growth 

rate. While the survival rate of MK46 produces the highest patini and MK64 produces the 

lowest patini. Keeping catfish using feed combined with maggots is recommended only up 

to 50% to get optimal results . Maintenance with a feed combination of more than 50% fish 

growth is less    than optimal    when    compared    to a 50% maggot    combination 

.       
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