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Substitution of natural feed with artificial feed on the survival and growth 
rate of giant-snakehead Channa micropeltes
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ABSTRACT

The purpose of this study was to determine the best percentage of artificial feed substitution for growth and survival 
rate of giant-snakehead. This study used a completely randomized design (CRD) with 4 levels of artificial feed 
substitution dose treatment, namely 25%, 50%, 75%, 100%, and control (without artificial substitution). The feed 
used in the form of fresh trash fish mixed with artificial feed FF-999 with a protein content of 35%. The results 
showed that the control treatment (100% trash fish) gave the best survival rate and spesific growth rate of 75% and 
2.12%/day, respectively. Meanwhile, the percentage of artificial feed substitution treatment which gave the best 
survival rate and specific growth rate was found in the substitution percentage treatment of 25% artificial feed with 
a survival rate of 66.67% and a daily weight growth rate of 1.89%/day. Substitution of 100% artificial feed caused 
death with a 0% survival rate.
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ABSTRAK

Penelitian ini bertujuan menentukan persentase substitusi pakan buatan yang terbaik untuk laju pertumbuhan, 
dan tingkat kelangsungan hidup ikan toman. Penelitian ini menggunakan rancangan acak lengkap (RAL) dengan 
perlakuan 4 level dosis substitusi pakan buatan yaitu 25%, 50%, 75% dan 100% serta 1 kontrol (tanpa substitusi 
pakan buatan). Pakan yang digunakan berupa ikan rucah segar dicampur dengan pakan buatan berupa pellet 
dengan merk FF-999 berkadar protein 35%. Hasil penelitian menunjukkan bahwa perlakuan kontrol (100% 
ikan rucah) memberikan tingkat kelangsungan hidup dan laju pertumbuhan berat harian terbaik masing-masing 
sebesar 75% dan 2.12%/hari. Sementara untuk perlakuan persentase substitusi pakan buatan yang memberikan 
tingkat kelangsungan hidup dan laju pertumbuhan terbaik terdapat pada perlakuan persentase substitusi sebesar 
25% pakan buatan dengan tingkat kelangsungan hidup 66.67% dan laju pertumbuhan berat harian 1.89%/hari. 
Substitusi 100% pakan buatan menyebabkan kematian dengan tingkat kelangsungan hidup 0%. 

Kata kunci: ikan toman, kelangsungan hidup, laju pertumbuhan, pakan buatan, substitusi pakan.
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INTRODUCTION

Giant snakehead Channa micropeltes is 
one of the local species in Kalimantan, especially 
West Kalimantan. It is consumed mainly by the 
locals due to its flavour and affordable price. 
Sarmila et al. (2016) noted that in March 2016, 
the price of the captured giant snakehead in fish 
landing station and Kapuas Hulu Lake reached 
IDR 30.000/kg. Meanwhile, it was around IDR 
50.000–60.000/kg in the market or downtown. 
Giant snakehead is known for its abundant protein 
and albumin content, even compared to striped 
snakehead Channa striata. Albumin is beneficial 
in wound recovery and as nutrition sources, 
especiallt for kids. Suwandi et al. (2014) reported 
that the highest protein content of a female 
striped snakehead was 20.14%/kg. In addition, 
Pratama et al. (2014) found that a 35–300 g of 
giant snakehead had 16.8% of protein. According 
to Fitriyani et al. (2020), it was stated that giant 
snakehead contained higher albumin content 
(3.6147 g/dL) compared to the striped snakehead 
(3.3076 g/dL). Surely, giant snakehead will be the 
first on list of albumin and protein source. 

Giant snakehead became a prospective local 
species to be cultured (Nugroho et al., 2012). 
However, various challenges of giant snakehead 
culture were frequently met. Feed is one of the 
main problems in giant snakehead culture (Ansyari 
& Slamat, 2020). The grow out phase of giant 
snakehead is currently occurring in floating cage 
in the river and lake. It was done to get the small 
fish as feed easily. Ansyari and Slamat (2020) 
learned the feed source characteristic in Monoton 
swamp, Panggang Lake, South Kalimantan 
and identified that Rasbora sp., Barbs, Anabas 
testudineus, Mystus sp., Trichopodus sp., and 
Helostoma temminckii dominated the territory. 
Small fish caught was mostly done by the farmers 
to reduce commercial feed costs. It also suits the 
eating habit of giant snakehead which is predator.

This particular habit was considered as not-
environment friendly due to the small fish usage 
as feed. It was concerned because it potentially 
threated the population of some certain species 
and disrupted the diversity in that area. Muchlisin 
et al. (2013) and Aokit and Nalle (2018) clearly 
stated that excessive exploration will threat the 
natural resources. It is undoubtedly the complete 
opposite of the conservation aquaculture concept. 
Furthermore, the giant snakehead grow out 
which only lay on the catched feed could not be 
developed in a larger scale due to the limitation 

of feed supply, both quality and quantity, and 
the area as well. A scientific information about 
commercial feed for gaint snakehad has not been 
available yet. Therefore, commercial feed is 
needed to be adapted to giant snakehead culture 
to support a sustainable aquaculture. Due to this 
reason, this study was held to evaluate the feed 
substitution for giant snakehead to gain the best 
survival and growth rate.

MATERIALS AND METHODS

This study was conducted for 45 days. Fifteen 
units of fiber plastic tub equipped with pump, 
cover net, and filter were used in this study. Those 
tubs sized in 60.5 cm × 41.5 cm × 34.5 cm and 
filled with 50 L of water. Pump was used to flow 
the water and supply oxygen. Cover net was put 
to prevent fish jumping outside the tub. The 
filter consisted of cottons which filtered dirt and 
unwanted suspension in the water. All tubs were 
randomly arranged.

The giant snakehead seeds were catched in 
nature from Kapuas River and Kapuas Hulu 
region. Those seeds were selected to gather 
similar size, healthy, no wound, and no disability. 
Initially, the seeds were adapted in a pound for 
one week. It was conducted to certain that all 
seeds were in good condition. Initial biomass 
was weighed and the tested seeds were reared 
in the next day. The stcoking density was 20 
individuals/tub. A complete randomized design 
was applied in this study. Four treatments and one 
control were implemented and each treatment 
had three replications. The dosage of commercial 
feed and trash fish was modified based on Fauzi 
et al. (2008) and Prihadi (2011). The mentioned 
treatment was described below:

Treatment A: 25% of commercial feed + 75% of 
trash fish
Treatment B: 50% of commercial feed + 50% of 
trash fish
Treatment C: 75% of commercial feed + 25% of 
trash fish
Treatment D: 100% of commercial feed
Control: 100% of trash fish

Body weight sampling was managed every 15 
days. The commercial feed used in this study was 
floating feed FF-999 with 35% of crude protein 
content, 2% of crude fat, 3% of crude, 13% of 
crude ash, and 12% of water content. Feeding was 
conducted based on the prescribed treatment. It 
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was delivered three times a day using at satiation 
method. Commercial feed and trash fish were 
mixed based on each treatment and grinded. The 
tested feed was delivered in a paste form. The 
tested parameters were average weight, survival 
rate, and specific growth rate. 

Survival rate
The survival rate was calculated by comparing 

the current and initial population. It was sampled 
in the beginning and the end of the study. A 
formulation by Djajasewaka (1985) was applied 
to calculated survival.

RESULTS AND DISCUSSION

Results
Survival rate of giant snakehead was shown in 

Figure 1. The most excellent survival was observed 
in treatment A (66.67%), followed by treatment 
B (55%), C (53.33%), and D (0%), respectively. 
However, it was still lower than the survival rate in 
control (75%). Statistical analysis explained that 
the survival rate amongst treatments was differ 
significantly. Tukey’s analysis presented that there 
was a significant difference amongst treatment A 
and B, A and C, A and D, B and D, B and control, 
C and D, and C and control. Besides survival 
rate, the body weight data was also collected. The 
initial average weight was 6.20 g/individual. The 
final average weight after 45 days of rearing was 
presented in Table 1. 

The greatest growth was shown by treatment 
A (1.89 ± 0.06 %/day). Treatment B (1.71 ± 0.03 
%/day) and C (1.23 ± 0.11 %/day) followed, 
respectively. Post hoc test also showed that there 
was a significant difference amongst treatment 
(P<0.05). Precisely, Figure 2 showed the specific 
growth rate below.

Discussion 
Generally, the survival rate of giant snakehead 

during the study differed significantly. Treatment 
A and control presented 66.6% and 75% of 
survival, respectively. On the contrary, treatment 
D showed the lowest survival (0%). It was 
assumed due to the inability to adapt towards the 
full commercial feed treatment. Haryanto et al. 
(2014) stated that the exposure of extreme different 
diet would affect its nutrition intake. The lack of 
nutrition intake impacted fish self defense towards 
disease or distressing environmental condition. 
Furthermore, it obviously lowered the survival 
rate and biomass production (Simanjuntak et al., 
2017; Bagayo et al., 2019). Moreover, it might 
lead to mortality.

Growth and survival rate have always been 
the major aspect to determine the triumph of 
aquaculture. In this study, the specific growth rate 

Note :
SR 	 = Survival rate (%)  
Nt	 = final population (individuals)
No	 = initial population (individuals)

Specific growth rate (SGR)
Weight data was collected in the morning to 

avoid stress caused by temperature changes. The 
sampling was done in the initial and the end of the 
study. SGR was calculated using this following 
formula by Huisman (1976) and Sutiana et al. 
(2017):

Note : 
SGR 	 = Specific growth rate (%/day)
t	 = rearing period (day)
Wt	 = Final weight (g)
Wo	 = Initial weight (g)	

Data analysis
Growth and survival were analyzed statistically. 

Normality test was done first. Analysis of variance 
in IBM SPSS Statistics 25 was applied to test the 
hypothesis with 95% of confidence level. Tukey 
test was used as well for further analysis.

Table 1. Average body weight of giant snakehead (g/individual)

Day-
Treatment 

A B C D K
0
15
30
45

6.20 ± 0.00
7.07 ± 0.12
8.92 ± 0.24
14.42 ± 0.36

6.20 ± 0.00
6.73 ± 0.15
7.45 ± 0.28
13.29 ± 0.19

6.20 ± 0.00
6.29 ± 0.09
6.46 ± 0.29
10.78 ± 0.52

6.20 ± 0.00
6.07 ± 0.15
5.00 ± 0.00

-

6.20 ± 0.00
7.43 ± 0.15
9.56 ± 0.10
15.91 ± 0.41
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was significantly differed amongst treatments. The 
control treatment showed 2.12 %/day of growth 
while treatment A resulted 1.89 %/day of specific 
growth rate. Treatment C had the lowest growth 
of all treatments (1.23 %/day). A living creature 
is said to experience growth when body length, 
weight, and volume were occurred in a certain 
period of time (Kusumaningrum et al., 2014). 
This study also explained that giant snakehead 
was not fully depended on trash fish, yet adaptable 
to commercial feed. The ratio between trash fish 
and commercial feed was arranged gradually. As 
mentioned before, treatment C had the lowest 
growth. It was presumably caused by inability to 
fully adapt to the commercial feed. Furthermore, 
treatment D that applied fully commercial feed 
did not exhibit any certain interest to the feed 
although they had been fasted for one week. 
Solovyev et al. (2014) and Pratama et al. (2020) 
stated that giant snakehead was categorized 

as carnivorous species that prey fish juvenile, 
worm, frog, prawn, and crabs. Ansyari and 
Slamat (2020) explained that giant snakehead had 
79.15% of small fish, 7.2% of mollusc, 1.45% of 
crustaceans, waste, and unidentified metabolized 
compounds in their guts. It confirmed that giant 
snakehead is carnivorous. It also explained that 
the tested fish in treatment D did not experience 
any weight gain.

Ndome et al. (2011) stated that the amount 
of feed consumed by a fish will directly affect 
its growth. Weight loss experienced by treatment 
D was generated by nutrition lacks. The tested 
fish in treatment D consumed the commercial 
feed in a low amount. The energy stored in their 
body was utilized in body maintenance and basal 
metabolism continuously (Lubis et al., 2019; 
Schrama et al., 2018). It led to weight loss and even 
mortality. Growth could be expressed physically 
and energetically. Physically, growth was observed 

Figure 1. Survival rate of giant snakehead after 45 days of rearing.

Gambar 2. Specific growth rate of giant snakehead after 45 days of rearing. 
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in a certain period of time based on the body 
changes. Meanwhile, energetically, was signed 
with total energy changes in a certain period of 
time. Growth would be occurred when the energy 
for basal metabolism, digestion, daily activity 
were fulfilled (Halver, 2002). Nevertheless, the 
other substitution treatment showed some sort of 
interest to consume commercial feed mixed with 
the trash fish in a form of paste. This study was 
more focused on body weight of giant snakehead 
because it often retails based on its weight. Fish 
growth is frequently affected by density (Faisyal 
et al., 2016), environment, and feed management 
(Yanuar, 2017). In addition, physiology, feed 
supply (quantitative and qualitative), water 
quality parameter also contributed in fish growth. 
The captured seed of giant snakehead required 
a relatively long time to adapt in a cultured 
environment.

The significant growth difference amongst 
treatments was also presumably caused by the 
smell of commercial feed which was not as fishy 
as the trash fish so that it did not induce the 
appetite. The smell of a feed was also involved in 
their response towards feed. The giant snakehead 
could not directly responded to the commercial 
feed. It was the reason why they were fasted before 
hand for one week. Arditya (2019) mentioned that 
striped snakehead fastly responded to a certain 
feed that smells strongly so that it fastened the 
duration of feed soaked in the water. Taste, smell, 
and form are essential to ease the fish in detecting 
feed (Subandiyono & Hastuti, 2016). Triyanto et 
al. (2020) explained the existence of olfactory 
receptor facilitated to detect chemical compound 
released by the feed. In addition, taste buds also 
help to determine whether the feed is edible or 
not. Generally, eating activity was started with the 
appetite and responses towards certain stimulus, 
eating, satiated, and lower appetite (Subandiyono 
& Hastuti, 2016). Appetite lost affected the 
nutrition supply consumed by fish so that they 
would lack of nutrition utilized to grow. 

Carnivorous fish is aggressive, especially with 
empty stomach so hopefully they will straightly 
consume the commercial feed. Arditya et al. 
(2019) conditioned a certain species of fish in 
a hunger so that they were more responsive 
towards the commercial feed. Unfortunately, the 
capacity of giant snakehead eating commercial 
feed is considerably low. It was assumed cause 
by its eating habit it nature to prey smaller fish. 
Fish eating habit is related to several factors, i.e. 
type, quantity, and quality (Ansyari & Slamat, 

2020). Therefore, the experimental feed was 
firstly processed by mixing the commercial and 
trash fish thoroughly so it was easier for the fish 
to consume the experimental feed. Precisely, the 
tested feed was in a paste form because it was 
suitable for fish seed.

The commercial feed had 35% of protein, 2% 
of crude fiber, 3% of ash, and 12% of water. The 
protein content was decent and it was combined 
with fresh trash fish to enhance its taste. According 
to Yulisman et al. (2012) showed that the protein 
requirement for striped snakehad Channa striata 
to support its growth ranged from 35 %−40%. 
Hidayat et al. (2013) also added that protein had 
essential roles in tissues forming, growth, and 
fixing damaged tissues. Moreover, Subandiyono 
and Hastuti (2016) stated that protein was also 
required to enhance body defense and protein was 
also relatively costly in feed industry because it 
could reach up to 30–55% in fish formulation. 
Natural feed substitution with commercial feed 
was the beginning of giant snakehad adaptation 
in a culture environment. Giant snakehead 
culture will be more successful when a suitable 
commercial feed is found or made in the future.

CONCLUSION 

The feed substitution of 25% had the best 
growth (1.89%/day) and survival (66%) amongst 
treatments. The giant snakehead has not been able 
to consume commercial feed fully yet. 
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