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This study was performed to evaluate growth performance of stinging catfish, (Heteropneustes
fossilis) by applying different dozes of frozen maggot meal as a protein source and fish meal
replacer. The experiment was carried out in 28 days at the Wet laboratory, Department of
Aquaculture and laboratory of the Department of Animal Nutrition, Bangladesh Agricultural
University (BAU), Mymensingh. The experiment was carried out in 15 glass aquaria with five
different treatments, each with three replications. The frozen maggot as feed for H. fossilis
post-larvae production was designed where five different diets of only frozen larvae such as T4
(larvae 20%, crude protein 11.20%), T, (larvae 40%, crude protein 22.40%), T3 (larvae 60%,
crude protein 33.60%) and T, (larvae 80%, crude protein 44.80%) and a control diet Ts (crude
protein 30%) made with fish meal as sole source of protein. It was observed that T (Diet 3)
had the significantly highest (p<0.05) final weight (1.55g), followed by T5 (1.50g), T, (1.35g), T4
(1.25g) and T, (1.16g). Specific growth rate, protein efficiency ratio, apparent protein
utilization and survival rate were also significantly higher in T3 than other treatments. It is
recommended to use the frozen maggot meal as a protein source at a dose of 60% in diet and
fish meal replacer, which will be cheaper and profitable to aguaculture sector of the world.
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INTRODUCTION

Price of fish feed are increasing day by day. In cat fish culture
system of Bangladesh are now depending of fish meal as protein
source but fish meal price is very high now. So, to solve this
problem in present experiment frozen maggot is incorporate in
catfish diet as a protein source which is fish meal replacer, and
that is cheaper than fish meal. Among the catfish, stinging catfish
(H. fossilis) is commercially important and valuable species in
many Asian countries (Akand et al., 1991). Stinging catfish is
very nutritious table fish due to its attractive palatability and
high protein content. The species is not only recognized for its
delicious taste and market value but also highly esteemed from

nutritional and medicinal properties of view. This type of
composition is not found in any other fish groups available in
culture fishery. So, the fish has a good recuperative value and
physicians prescribe the fish for the convalescence and fast
growing children. It is a hardy fish can grow easily in ditches and
ponds in very less amount dissolved oxygen in water and toler-
ate adverse aquatic condition. It is well established that this fish
a carnivorous fish which can grow fast if fed with fly larvae, live
foods available in aquatic body as well as good quality diet
(Akand et al, 1991; Rana et al, 2015). Nutritionally
well-balanced feeds are needed for intensive culture. Thus,
knowledge on the specific requirements of H. fossilis is essential
for the formulation of a well-balanced supplemental feed for
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successful intensive culture. Catfishes can also feed well and
performed excellent growth when feed on house fly larvae,
Chironomus fly larvae and annelids (Shaw & Mark 1980; Habib
etal., 1997 & 2005; Rana etal., 2015). Among catfishes, stinging
catfish may be cultured and performed good growth when fed
on house fly larvae. But research work on optimization of dose
of fresh maggot for food of H. fossilis in very limited in literature.
Therefore, the present experiment was conducted to feed fry of
stinging catfish (H. fossilis) with frozen house fly (Lucilia sericata)
larvae to observe the growth performances and select best dose
of maggot meal for stinging catfish in the laboratory condition.

MATERIALS AND METHODS

Study area

The fly larvae were grown in try in a poultry farm of Sutiakhali near-
by Bangladesh Agricultural University, Mymensingh, Bangladesh. It
was produced with three days in poultry waste and collected on
fourth day of experiment. The experiments were conducted from
the Wet laboratory, Department of Aquaculture and laboratory of
the Department of Animal Nutrition, Bangladesh Agricultural
University (BAU), Mymensingh, Bangladesh.

Collection and preparation of poultry waste

The poultry waste was collected from Suvro poultry farm, Sutiakhali,
Mymensingh. It was used to grow and produce fly larvae (maggot)
near the poultry farm. Some raw waste was sun dried, ground,
packed in polythene bag and kept in the laboratory for aerobic diges-
tion and chemical analyses. The supernatant of digested poultry
waste was used to grow maggots in the laboratory.

Collection of stinging catfish post-larvae

Post-larvae of stinging catfish (H. fossilis) of the same age group
(10 days old) were collected from a farm in Shombhuganj,
Mymensingh, Bangladesh. They were carried to the laboratory
through proper handling.

Experimental procedure

The experiment was carried out in 15 glass aquaria with five
different treatments, each of which had three replications. The
acclimatized fishes were reared for 28 days. The post-larvae of
stinging catfish (H. fossilis) (mean initial weight 0.192 + 0.02g)
was used as experimental animal. The post larvae were dis-
persed at a rate of 40 fish per aquaria in arandom manner.

Feed formulation

The frozen maggot as feed for H. fossilis post-larvae production
was designed where five different diets of only frozen larvae
such as T1 (larvae 20%, crude protein 11.20%), T2 (larvae 40%,
crude protein 22.40%), T3 (larvae 60%, crude protein 33.60%)
and T4 (larvae 80%, crude protein 44.80%) and a control diet T5
(crude protein 30%) made with fish meal as sole source of
protein (Table 1).
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Analysis of fly larvae (maggot), feed ingredients, feeds, and
carcass composition of fish

Proximate composition such as moisture, crude protein, crude
lipids, ash and nitrogen free extract (NFE) of feed ingredients,
experimental feed and fish carcass compositions were analyzed
according to standard procedures given by Association of
Official Analytical Chemists (AOAC, 2016) and Hamli et al.
(2021). Growth parameters such as weight gain (%), FCR (Food
conversion ratio), SGR (Specific growth rate), PER (Protein
efficiency ratio) and survival rate (%) were analyzed following
Enyidi et al. (2017), Faruk et al. (2018), Billah et al. (2019), and
Islametal. (2021).

Analysis of growth parameters of fish post-larvae
The growth parameters such as, mean weight gain, percent
weight gain, SGR %/day, FCR, PER, apparent protein utilization
(APU) and NFE were calculated following formulas:

Mean weight gain = Mean final weight -Mean initial weight

) .~ Mean final weight — Mean initial weight
Percent weight gain = — - x 100
Mean initial weight

LnW2 — LNW1

SGR (%/day) = T2 T1

x 100 (Brown, 1957)

Where, W, = the initial live body weight (g) at time T, day; and
W, = the initial live body weight (g) time T, day

__ Feed fed (dry weight)

FCR - - -
Live weight gain

Live weight gain (g)

" Crude protein fed (g)

Nb — Na

Apparent Protein Utilization = R x 100
i

Where, Na = Body nitrogen at the start of the experiment; Nb =
Body nitrogen at the end of the experiment; and Ni = Amount of
nitrogen ingested.

Statistical analysis

Analysis of variance (ANOVA) of mean cell weight and
chlorophyll a, and crude protein, crude lipids and ash of S.
platensis cultured in different media, and feed, fish body, and
different growth performances and parameters of fish fry fed
different diets were done following Tukey’s test and to find
whether any significant difference among treatment means was
done by Duncan’s Multiple Range Test (DMRT) using statistical
package following Zar (1984).
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Table 1. Feed containing four different levels of frozen maggot for H. fossilis and a control diet.
. Treatments
Ingredients (%)
1 2 3 4 5 (Control)
Fish Meal - - - - 53.57
Live Maggot 20 40 60 80 -
Dry matter (On 16% basis) 3.20 6.40 9.80 12.80
Wheat flour - - - - 25
Soybean oil - - - - 5
Vitamin premix - - - - 2
Mineral premix - - - - 3
Chromic oxide - - - - 1
a-Cellulose - - - - 1043
Total - - - - 100
Crude Protein (%) 11.20 22.40 33.60 44.80 30
RESULTS AND DISCUSSION (2.40+0.04%), crude fiber (1.78+0.03%) and high NFE

Proximate composition of feed ingredients and fly larvae
(maggot)

The maggot contained high crude protein (56.60+0.25%), crude
lipids (15.80+0.10%) and ash content (15.40+0.07%) with a Ni-
trogen Free Extract (NEF) value of 1.22+0.02; while the fish
meal comprised 56.0+0.23% of crude protein, 11.21+0.07% of
crude lipid, 13.34+0.08% of ash content with a 3.25+0.03 value
of NEF. On the other hand, the wheat flour comprised lower
protein (10.20+0.105), crude lipid (2.10+0.04%), ash content

(73.06+£0.45) (Table 2). The maggot comprised high protein
56.60%, lipids 15.80%, revealing the potentiality of the maggot
as feed material, especially as the protein source for human or
cultured animal (Odesanya et al, 2011; Papuc et al., 2020).
Despite the many different sources of protein, most of them
require culturing in farm and high maintenance standard, hence
the impetus to seek for a cheap yet good standard protein
source, presenting fly larvae as the most inexpensive, low
maintenance production and good quality protein source
(Tippayadaraetal., 2021).

Table 2. Proximate composition (%) of fish meal, maggot and wheat flour (dry weight basis).

Name of ingredients Moisture (%) Crude protein Crude lipids Ash Crude fibre NFE*
Fish meal 10.70+0.10 56.0+0.23 11.21+007  13.34+0.08 4.70+£0.03 3.25+0.03
Maggot (Fly larvae) 10.88+0.10 56.60+0.25 1580+0.10  15.40+0.07 - 1.22+0.02
Wheat flour 10.45+0.10 10.20+0.10 2.10+0.04 2.40+0.04 1.78 £0.03 73.06£0.45

*NFE (Nitrogen Free Extract) = 100 - (Moisture + Crude protein + Crude lipids + Ash + Crude fibre).

Table 3. Carcass composition of stinging catfish fry fed four different diets prepared with frozen maggot, and a control diet.

Treatments

Poximate (%)

Initial sample 1 2 3 4 5 (Control)
Moisture 9.90+0.02 9.80+0.02? 9.85+0.02° 9.80+0.022 9.95+0.022 9.80+0.02°
Crude protein 4520+0.75 58.15+1.12° 59.80+1.12° 63.50+1.13° 60.30+1.10° 59.10+1.10°
Crude lipids 8.75+0.03 14.73 +0.03° 14.45 + 0.03a° 12.60 + 0.03a" 14.10+0.03*  15.30+0.04°
Ash 26.05+0.24 12.85+0.03? 12.30+0.03° 10.65+0.03° 11.90+0.03*  12.20+0.03?
NFE* 9.70+0.03 4.42+0.03? 3.55+0.03° 3.30+£0.03° 3.70+0.03° 3.55+0.03°

*NFE (Nitrogen Free Extract) = 100 - (Moisture + Crude protein + Crude lipids + Ash). Figures in common letters in the superscript of each row don't

differ significantly at 5% level of probability.
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Figure 1. Weekly weight gain (3) of stinging catfish fed five different diets (T1
to T5) including a control diet.
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Figure 2. Initial weight, final weight and weight gain of stinging catfish fed
four different diets of frozen maggot, and a control diet. Vertical bars of each
column represent standard error.
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Figure 3. Specific growth rate (SGR), food conversion ratio (FCR) and protein
efficiency ratio (PER) of stinging catfish fed four different diets of frozen
maggot, and a control diet. Vertical bars of each column represent standard
errors.
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Figure 4. Apparent protein utilization (APU) and survival rate (S. Rate) of
stinging catfish fed four different diets of fresh maggot, and a control diet.
Vertical bars of each column represent standard errors.

Production of stinging catfish (H. fossilis) using fly larvae
(maggot)

The stinging catfish (H.
allowed to feed five different diets which included four different
diets of only frozen larvae such as T1 (larvae 20%, crude protein
11.20%), T2 (larvae 40%, crude protein 22.40%), T3 (larvae 60%,
crude protein 33.60%) and T4 (larvae 80%, crude protein
44.80%) and a control diet T5 (crude protein 30%) made with
fish meal as sole source of protein (Table 1). The fish post-larvae
(Initial weight 0.192 + 0.01 to 0.193 + 0.01g) were allowed to
feed four different diets of frozen fly larvae and a control diet.
Weekly growth trends of fry fed five different diets are shown in
Figure 1. The catfish fry was harvested at the end of experiment
on 28th days. The weight gain (%) of fish fry fed diet 3 (T3)
contained 33% crude protein and fed control diet 5 (T5)
contained 30% crude protein were significantly (p < 0.05) higher
than those fed diet 2 (T2) with crude protein 22.40%, diet 4 (T4)
with crude protein 44.80% followed by diet 1 (T1) contained
crude protein 11.20% (Figure 3). It was observed that T3 had
the significantly highest (p<0.05) final weight (1.55g), followed
by T5 (1.50g), T2 (1.35g), T4 (1.25g) and T1 (1.16g) (Figure 2).
Some previous study suggested that, the catfishes showed high-

fossilis)  post-larvae  were

er growth rate and other growth parameters when fed on fresh
or frozen maggot (Devic et al., 2018; Saleh, 2020). In nature,
H. fossilis was found to be a carnivorous and predatory fish
species feeding on insects and crustaceans (Narejo etal., 2016)
creating the natural habitat condition and providing the live
feed might stimulate H. fossilis growth rate.

Specific growth rates (SGRs) of catfish fry fed diet 3 (T3) and
control diet (T5) had significant (p < 0.05) variation from those
fed diet 2 (T2), diet 4 (T4) and then diet 1 (T1) (Figure 3), where-
as lower food conversion ratios (FCRs) of fish post-larvae fed
diet 3 (T3) was found to be varied significantly (p < 0.05) from
those fed diet 4 (T4) followed by diet 2 (T2) and then diet 1 (T1).
The protein efficiency ratio (PER) of T3 (1.75) were found
significantly higher amongst the treatments followed by T2
(1.51), T4 (1.48) and T1 (1.42) (Figure 3). Protein efficiency ratio
(PER) was found to be one of the most significant indexes for
determining how much protein was consumed throughout the
trial period; this ratio is useful in determining whether one pro-
tein source should be replaced with another in catfish aquacul-
ture (Enyidi et al., 2017). The feed conversion ratio (FCR) of the
maggot was found comparatively higher than that of the
commercial feed, moreover maggot was cheaper to obtain and
the production requires less maintenance, making the overall
benefit for use of live maggot in producing H. fossilis post larvae
profitable for the aquaculture operation (Bosma et al,
2017).The apparent protein utilization (APU) rate of stinging
catfish fed with frozen maggot T3 (85%) formulation diet was
found significantly higher (p < 0.05) amongst the treatments,
followed by T2 (77%), and T1, T4 (76%). On the other hand, the
survival rate of stinging catfish fed with T3 (89%) formulation
was found significantly highest (p<0.05), followed by T5 (83%),
T4 (82%), T1(79%),and T2 (78%) (Figure 4).
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The carcass composition of stinging catfish post-larvae fed with
frozen maggot T3 formulation showed the significantly highest
(p<0.05) protein value (63.50+1.13%) and less amount of lipid
(12.60+£0.03%) and ash (10.65+0.03%) percentage than that of
other treatments. No significant difference was observed in
moisture content and NFE values among the treatments (Table
3). This study also observed the growth rate of H. fossilis post-
larvae using maggot meal as a replacer of fish meal. The values
and concentration of moisture, crude protein, crude lipids, ash
content, crude fiber, and nitrogen free extract were found
similar in proximate analysis. In order to properly create an
experimental diet, it is vitally required to know the approximate
composition of such a diet, while the method was to substitute
one protein source for another (Bhaskar etal., 2015; Hua etal.,
2019; Jahan etal., 2021; Mdhluvu et al., 2021). Therefore it may
be concluded that stinging catfish fed on maggot containing
around 33.60% crude protein (T3) can grow better than fry fed
other levels of frozen maggot and control diet.

Conclusion

H. fossilis post-larval feed with 60% frozen maggots meal as a
fish meal replacer showed the best result in the present study. It
is recommended to use the frozen maggot meal as a protein
source and fish meal replacer, which will be cheaper and
profitable to aquaculture sector of Bangladesh.
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