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Feed is a major problem in aquaculture because it requires relatively large
costs so that it requires alternative food sources in increasing production.
This study aims to analyze the use of natural feed to increase the growth of
catfish seedlings Sangkuriang Clarias sp. The study was conducted at the Feed
Laboratory of the Department of Fisheries, Bosowa University for 31 days
with experimental methods and a Complete Randomized Design. Sangkuriang
catfish seeds are 1 month old with an average weight of 1.02 - 1.04 g, raised
in a 5-liter jar-shaped container, with a density of 40 heads/jar. Feeding in
the form of Daphnia sp, mosquito larvae, and Tubifex sp ad libitum three
times every day, namely morning, afternoon, and evening. The results
showed that the highest specific growth rate was obtained in Tubifex sp feed
seeds by 14.91%, the highest mortality was achieved in Daphnia sp feed seeds
at 16.6% and the lowest mortality was achieved at Tubifex sp treatment at
10%. Water quality during maintenance still follows the hatchery
requirements of catfish Sangkuriang Clarias sp. Natural feeding Tubifex sp is
better to give as natural feed because it provides a better daily growth rate
compared to Daphnia sp and Mosquito Larvae.
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1. Introduction

Fishery products that have been cultivated and utilized globally in addition to being cultivated
in seawater such as seaweed (Mulyani et al 2021), brackish waters such as shrimp (Kasnir et
al 2014; Suwoyo et al 2020) are also cultivated in freshwater waters, for example Sangkurian
catfish, Clarias sp (Dauda et al, 2018). Catfish farming around the world shows an increase in
production from year to year (Anati et al 2021). The national target is estimated to reach 75
tons of catfish consumption per year. In 2020, the Ministry of Marine Affairs and Fisheries
targets catfish production of 1.49 million tons, an increase of 16.8% (Ministry of Marine
Affairs and Fisheries, 2020). In Malaysia, catfish can rival the production of red tilapia farmed
in marine fresh waters (Dauda et al.,, 2018). Sangkuriang catfish have the advantage of being
able to adapt to poor environments and diseases, can live in a low-oxygen environment, and
can effectively convert the feed given (Okomoda et al, 2019).

The high demand of consumers makes catfish farmers do business intensively. Catfish farmers
apply monoculture to increase production (Naumowicz, Pajdak, Terech-Majewska, &; Szarek
2017). In Indonesia, Catfish has not been widely cultivated in various regions, so the target of
Catfish production in Indonesia has not been met every year (Meitiyani et al 2020; Tiamiyu et
al 2018).

Feed is a major problem in aquaculture fisheries, especially catfish farming because it requires
relatively large costs so it requires alternative food sources in increasing production. Natural
feed Catfish hatcheries include Daphnia sp, Mosquito Larvae, Tubifex sp, Artemia sp (Gogoi et
al 2016; Mejia-Mejia et al 2021; Oplinger et al 2011). Good natural feeding conditions have
high nutritional value, are easy to cultivate, correspond to the opening of the fish's mouth, and
do not contain toxins (Holy & Sari, 2020).

Natural feed for catfish hatcheries in early stadia using Artemia natural feed is relatively
expensive and not available in some areas because it is not easily cultivated (Biswas et al
2018; Olurin et al 2010). Homemade feeding of Catfish hatcheries will affect the growth rate
and death of Catfish fry and is expensive

This research is very important to be carried out by feeding natural Daphnia sp, Mosquito
Larvae, and Tubifex sp to increase the growth of Sangkuriang Clarias sp Catfish fry in order to
find alternative food sources that are easy and cheap in increasing production.

2. Research Method

This research was carried out for two months from January to February 2018 at the
Laboratory of the Department of Agricultural Fisheries, Bosowa University, Makassar,
including preparation of tools and materials, data collection and data analysis.

Test animals in the form of Sangkuriang catfish seeds (Clarias sp) that are healthy and not
deformed, aged 1 month with an average weight of 1.02 - 1.04 g / head. Catfish fry from the
Maros Freshwater Fish Center of South Sulawesi are kept in jars filled with water 5 1 with a
density of 40 heads per jar. The number of containers used is 9 containers placed according to
treatment. Ad libitum feeding with frequency 3 times a day, namely morning (08.00),
afternoon (12.00) and evening (17.00). Natural feed treatments are Daphnia sp, Mosquito



Larvae, and Tubifex sp. Sangkuriang catfish fry (Clarias sp) are maintained for 31 days, Water
changes are carried out every 1 week. Observation of the growth rate of catfish fry by
measuring the initial and final weight gain of biomass in one container to determine the
treatment of various types of natural feed on the growth of Sangkuriang catfish seeds. Dead
larvae are counted to determine mortality. The first measurement of growth on the 7th day
and the second on the 30th day.

Water Quality Parameters. Water quality measurements including temperature and pH are
carried out every morning and evening at 08.00 and 17.00. Temperature measurement using
a digital thermometer and pH using a pH meter

The variable being measured.

Specific growth rate and mortality. Daily weight growth of test fish according to (Huisman,
1976) calculated by the formula:

In Wt - W0

SGR = x100 %

t
Information:
SRG : Specific growth rate (laju pertumbuhan harian) (%)
wo : starting weight at time t = 0 days (gr)
Wt : final weight at time t
T : length of research (days)

Mortality is the percentage of the number of fish that died with the number of fish stocked
during the study. Death is calculated based on Efendie (1995) with the formula:

Y dead fish
Mortality = x 100%
Y fish kept during the study

Statistical analysis. This study used an experimental design, with 3 variables, namely
Daphnia sp, Mosquito Larvae, and Tubifex sp, using a Complete Randomized Design Design
(RAL) with three treatments and each treatment was repeated three times. Data were
analyzed using Analysis of Variance (ANOVA) at a 95% confidence level.

3. Result and Discussion

Specific Growth Rate

In this study the growth parameter used was the weight of the fish. PLele Sangkurian's seed
plants every treatment is incremental.

Observations during maintenance showed that Sangkuriang catfish experienced an average
weight gain of 1.02-1.04gto 5.2-5.6 g

The Average Specific Growth Rate (%/day) of the weight of Sangkuriang catfish fry maintained
for 7 days can be seen in Figure 1.
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Figure 1. Specific growth rate (%/day) of sangkuriang catfish fry (Clarias sp) day 7

The Average Specific Growth Rate (%/day) of the weight of Sangkuriang catfish fry raised for
30 days is shown in Figure 2.
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Figure 2. Specific growth rate (%/day) of Sangkuriang catfish fry (Clarias sp) day 30

Catfish are superior commodity fish. Catfish has high nutrition, tender meat, high lipoprotein
content, has good market value, and is easy to cultivate(Biswas et al 2018; (2010 and 2010)
As well as seaweed cultivation (Mulyani et al 2020). The increasing consumption of Catfish
nationally causes Catfish farmers in the area to intensively cultivate Catfish by looking for
several natural food alternatives. Increasing catfish production targets in Indonesia requires
farmers to look for natural feed alternatives that have high nutritional value, are easy to
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cultivate, fit fish mouth openings, are non-toxic, and relatively cheap. The cost of catfish
farming feed is more than 60% of the production cost, therefore feed management determines
the profitability and sustainability of catfish production(Limbu 2019).

Internal factors are factors related to the fish itself such as age, and genetic traits of the fish
that include heredity, ability to utilize food, and disease resistance. External factors are factors
related to the environment in which fish live which include the physical and chemical
properties of water, spatial motion, and food availability in terms of quality and quantity.
Zooplankton is a natural feed that is very important in the initial maintenance of fish larvae.

The factors affecting fish growth can be classified into two factors: internal and external:
(Hernowo et al 2020). Internal factors are factors related to the fish itself such as age, and
genetic traits of the fish that include heredity, ability to utilize food, and disease resistance.
External factors are factors related to the environment in which fish live which include the
physical and chemical properties of water, spatial motion, and food availability in terms of
quality and quantity. Zooplankton is a natural feed that is very important in the initial
maintenance of fish larvae(Herawati et al 2018; Paray & Al-Sadoon 2016)

Feed catfish fed include Daphnia sp, which has quite high nutrition (El-Feky & Abo-Taleb
2020). Feed Daphnia sp. It has advantages, among others, according to the mouth opening of
fish larvae, easily digested by fish because it contains digestive enzymes. Daphnia sp is one of
the natural feeds for the maintenance of fish larvae(Gogoi et al 2016).

Mosquito larvae are used as a fairly nutritious alternative feed. Mosquito larvae are
recommended to be given to the cultivation of fish larvae (Mejia-Mejia et al 2021). Mosquito
larvae contain 43.5% protein, 9.5% lipids, and 5.2% carbohydrates (Pham et al 2014). Tubifex
sp is one type of natural feed that is widely used by fish in addition to containing high
nutritional value. Tubifex sp is the best natural food for fish and shrimp because of its size and
nutritional content that suits its needs. As revealed from research by(Rech et al 2013) The
nutritional content of Tubifex sp includes protein (50-55%), fat (8-10%), crude fiber (2-5%),
ash content (4-7%), and water (8-10%). Tubifex sp is also easily digested (Mariom et al 2016).
Tubifex sp contains 41.4% protein and 20.9% fat (Yustysi et al 2017). Compared to other
natural foods such as Daphnia sp, the nutritional content of Tubifex sp is higher and has the
same nutritional quality compared to Artemia sp (Oplinger et al 2011). Of the three types of
natural feed Daphnia sp, Mosquito Larvae, and Tubifex sp, in this study Tubifex sp natural feed
provided the highest daily growth rate at the beginning of larval rearing of 14.91 gr. The
increase in daily growth rate by Tubifex sp is because Tubifex sp is reported to contain a higher
amino acid profile. This shows that Sangkuriang Catfish seeds can utilize feed nutrients to be
stored in the body and convert them into energy. This energy is used by Sangkuriang Catfish
seeds for basic metabolism, movement, production of sexual organs, treatment of body parts
and turnover of cells that have been damaged and the excess is used for growth.

The growth of fish is primarily due to an increase in muscle protein mass. Muscle growth is
due to the presence of proteins present throughout the body of the fish. Protein and fat are
needed by larvae, especially in early stadia because protein is very functional to repair and
maintain cell tissue. High protein content in feed affects the speed of seed growth, this is due
to the energy used for the transition process of food utilization from egg yolk (endogenous) to
external feed utilization (exogenous feeding). Lack of protein in the feed can lead to stunted
growth(Arsenault & Brown 2017) Protein utilization for fish growth is influenced by several
factors including size, protein quality, feed energy content, water temperature, and feed level.
This energy is used by Sangkuriang Catfish seeds for basic metabolism, movement, production
of sexual organs, treatment of body parts as well as cell turnover that has been damaged and
the excess is used for growth(Yeti Marlida 2017).
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Mortalitas

The mortality of Sangkuriang catfish seeds maintained for 31 days in the treatment of various
natural feeds ranged from 10%-16.6%. The highest mortality rate is achieved in feed
treatment Daphnia SP was 16.6% and the lowest mortality rate was achieved in natural feed
treatment Tubifex SP by 10%. The average mortality value of Sangkuriang catfish fry (Clarias
sp) during the study can be seen in Figure 2. Death occurs at the beginning of the spread, this
is because the fish is still adapting to its living environment. Meitiyani et al 2020 confirmed
that catfish fry mortality below 20% still shows a good range during the rearing period.
Factors that affect seed mortality are food availability, both quality and quantity and water
quality. Catfish experience many deaths in the early days of growth (Meitiyani et al 2020). In
addition, mortality can occur due to insufficient nutritional content of feed as an energy source
(Wijayanti, 2010).

18 16,6

16

14 13,3

12

10
10

Mortalitas (%)

Daphnia sp Jentik Nyamuk Tubifex sp
Pakan Alami

Figure 2. Average Mortality Value of Sangkuriang Catfish Seeds

Water Quality Parameters.

The water quality parameters observed during the study were temperature and pH with the
following measurement results in Table 2:

Table 2 Average value of water quality with SNI quality standards during the study

Water Quality Parameters Water Quality Feasibility
Pakan Research results According to SNI
Alami Temperatu p Temperatu p
re H re H
(OC) (OC)
Dapnia 25-28 6. 25-30 6.
sp 5 5
7 8
Mosqui 25-28 6. 25-30 6.
to 5 5
Larvae - -

(o))
[ee]

Tubifax 25 -28 6. 25-30 6.
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sp 5 5

Source: Processed primary data and SNI

Water as a living medium for aquatic organisms is a very important factor to be considered in
aquaculture efforts, including in controlled containers. It aims to provide support to the
organism in carrying out all its life activities. The water quality parameters observed during
the study were water temperature and pH. From the table above, the temperature during
maintenance ranges from 25-280C, which is relatively the same between treatments. This
temperature range falls within the limits of the optimal range for the maintenance of catfish
fry(RC Mukti et al 2021). High temperatures can cause the metabolic rate to speed up so it is
expected that fish growth is also higher. Data from water pH measurements during the study
were 6.5-7. The pH of the water in this range is good and quite ideal for the maintenance of

Catfish because of this circumstance Catfish can grow well.

4, Conclusion

Tubifex sp natural feeding is better given as natural feed because it provides a better daily
specific growth rate compared to Daphnia sp and Mosquito Larvae. The mortality rate of
Tubifex sp (10%) is lower than the mortality rate of Daphnia sp (16.6%) and Mosquito Larvae
(14.9%). These natural feeds can be used as fish feed ingredients because they contain high

protein but it can also reduce feed prices (Artemia sp).
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