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Abstract

Feeding is one of the most crucial aspects of fish culture activities. The rise of pellet prices due
to the lack of raw material has led the farmers to shift to alternative protein sources. This
research aims to study the potential of fly larva flour and anchovy process waste as a cheap
alternative protein source for tilapia farming. Tilapia fishes with average length were divided into
four different treatments. T1 is a control treatment (fish pellet) while T2, T3 and T4 contain a
mixture of fly larva powder and anchovy process waste powder (45%, 50% and 55% mixture of
fly larva flour and anchovy head flour). Fish growth rate, survival rate and water quality were
recorded weekly throughout the study period. Data analysis shows that there are no significant
differences amongst each treatment. This study indicates that fish supplied with a mixture of fly
larva powder and anchovy process waste powder shared the same growth rate as the fish
supplied with commercial pellets.
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1.0 Introduction

The trend for aquaculture products demand is increasing (Martinez et al,
2012). This is due to the increase in the human population and the need for a
cheap protein source (Bhujel, 2014). Due to the substantial increase in demand
for fishery products, wild-catch fisheries is no longer an option. Therefore,
human had to turn to aquaculture to ensure the stability of the food supply. It
is prevised that aquaculture will surpass wild-catch fisheries production
(Mobsby & Curtoitti, 2019). The production of aquaculture is majorly influenced
by the feeding and nutrition content (Glencross, 2020).

Feeding is considered one of the most crucial aspects of fish culture
activities. Complete nutrition will ensure fish life and stay healthy (Lock et al.,
2018). The ideal fish diet should be balanced in terms of nutrition to ensure that
the fish get all the nutrients needed to support metabolic activity and thus
accelerate the growth of tilapia (Lee et al., 2016; Sun et al, 2016 and Ali et al,
2016). Additionally, various factors such as species, size, behavior, environment,
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water quality and also the level of rearing should be taken into account to
determine nutrient content needed (Salin et al., 2018).

Fish meals are made of forage fish, it is the most popular source of protein
in fish pellets (Hua et al., 2019). Overexploitation has caused a significant
reduction in the forage fish population and resulted in the increase of fish meal
price (Cao et al, 2015). The rise of fish meal prices due to the lack of raw material
has forced farmer to increase the price of aquaculture products (Dorothy et al.,
2018). Alternative protein sources are thought to be the best option to support
aquaculture industry growth while also protecting the wild ocean population
(Montoya-Camacho, 2019). Fly larva powder and anchovy process waste powder
are high nutritional profile ingredients with low environmental footprint that are
ideal substitute for fish meals (Tilami et al, 2020).

This research aims to study the potential of fly larva powder and anchovy
process waste powder as a cheap alternative protein source for tilapia farming.

2.0 Material and methods

A total of 144 tilapia fish with an average initial length of 7.50 £ 0.71 cm
were used in this study. Fish is divided into four treatments, T1 is a control
treatment (fish pellet) while T2, T3 and T4 contain a mixture of fly larva powder
and anchovy process waste powder (45%, 50% and 55% mixture of fly larva flour
and anchovy head flour). Table 1 shows the composition of ingredients for each
treatment.

Table 1. The composition of ingredients for each treatment.

Treatment 1 2 3 4
Fly Larva powder 0% | 22.5% | 25% | 27.5%
Anchovy process waste powder 0% 22.5% | 25% | 27.5%
Commercial pellet 100 % | 55 % 50% 45%
Total 100% | 100% | 100% | 100%

Fly larva and anchovies process waste were dried using an oven before it
was ground to desired texture. Then it will be mixed to commercial fish pellets
according to the specified ratio. Fish mortality rates, growth measurements
(weight and length) of fish and water quality readings of the culture system were
recorded weekly throughout the eight-week study period. The measurement of
fish survival rate is based on the formula proposed by Samson (2019) as follows:

Survival rate (%) = (A/B) x 100

Where,

A = Number of fish alive

B = Number of fish at the beginning of the study
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Feeding is done twice a day. Food weight during the study period was
determined based on the average weight of all fish in each week which is around
3% -5% of the weight of fish. A comparison analysis was performed to evaluate
the efficacy of each pellet used in treatments 1, 2, 3, and 4.

3.0 Results

Weekly survival rate graph for eight weeks of sampling shown in Figure 1.
T2 (45% mixture of fly larvae and anchovies’ powder) display the lowest survival
rate compared to the other three treatments. However, all four treatments
recorded a high survival rate which is higher than 75%.
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Figure 1. Graph of tilapia survival rate fed with 4 different treatments for 8
weeks.

Throughout 8 weeks of the sampling period, there are no distinguished
differences in the tilapia length growth rate readings of fish supplied with 4
different treatments. Parallel to the fish length, a similar situation can be
observed for the tilapia fish weight reading where there are no significant
differences for the fish in four different treatments. However, the tilapia weight
growth reading is a bit fluctuate. Tilapia weight and length growth that supplied
with four different treatments for the duration of 8 weeks is shown in figure 2.

Water quality parameter recorded such as temperature (25 °C — 30.1 °C),
Dissolved oxygen (9.61 £ 3.55 mg/L) and pH (6.28 £ 0.51) were in the suitable
range for Tilapia culture activities (Makori et al., 2017). There are no significant
differences on the water quality parameter recoded in each treatment.
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Figure 2. Tilapia weight and length growth that supplied with four different
treatments for the duration of 8 weeks.

4.0 Discussion

Fish nutrition and feeding strategies have very crucial impact on the
growth of cultured fish (Kwasek et al., 2020 The surge in fish feed costs could be
addressed by exploring new possible protein sources (Gasco et al., 2020). Feed
costs can be lowered by integrating fly larva powder and anchovy process waste
as an alternate for protein source (Ali et al, 2015; Nyakeri et al., 2017).

Growth comparison highlights that the combination of fish feed with fly
larva powder and anchovy process waste powder shared the same growth rate
with fish fed with commercial feed. Previous findings by Ali et al., (2018) stated
that high protein contained in anchovy waste might be the major contributor to
the good growth rate and high survival rate. Anchovy process waste contains
amino acids, fatty acids and other nutrients that are essential in fish growth.
The crude protein content of anchovy meals is as high as the protein content of
sardines (Zynudheen et al., 2019). The intrusion of insect’s protein such as fly
larva in fish feeds also enriched it with favourable amino acids that lack in the
plant (Tschirner & Kloas, 2017). The combination of fly larva powder and
anchovy process waste is considered as more sustainable alternative for
aquaculture production (Ali et al, 2015; Ali et al., 2018; Nyakeri et al., 2017;
Llagostera et al., 2019).
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5.0 Conclusion

As a less expensive alternative protein source for tilapia culture,
combination of fly larva powder and anchovy process waste powder mixture can
be added to fish pellets. The mixture of fly larva powder and anchovy process
waste powder provide the same growth rate with commercial feed. This may
significantly lower the price of fish feed, which will lower the cost of farming.

However, the study is still in its early phases and has certain drawbacks.
More sophisticated techniques and analysis are needed, like research on the
amino acids in anchovy waste and how they affect tilapia growth.
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