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ALL MALE NILE TILAPIA OREOCHROMIS NILOTICUS FRY NURSING
IN NET CAGES AT HAOR OF SUNAMGANJ, BANGLADESH
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Abstract: Nile tilapia (Oreochromis niloticus) of average 2.08 + 0.06 to 2.14 + 0.19
g fry nursed in nine-floating net-cages of 3 x 3 x 1.5 m in high stocking densities
of 600, 800 and 1000 fry m™ densities in triplicate. The fish were hand-fed a
commercial tilapia floating feed at a rate of 5 to 30% of their body weight thrice
daily. The final mean weight of tilapia ranged 15.13 + 0.28 to 24.10 + 0.35 g with
the mean daily weight gain of 0.21 + 0.11 to 0.38 + 0.05 g/day. The low stocking
density of 600 fry m~ had significant higher mean weight, daily growth rate and
specific growth rate than did the higher density treatment of 1000 fry m=. The
food conversion ratio were (1.46 to 2.30) significantly affected by stocking density
(p<0.05). Moreover, the net profit (BDT 1262 + 85 - 2152 + 55) showed a
significant difference with increasing stocking density (p < 0.05). The growth of
nursing fry was found to be density dependent. However, survival rates were
found high in all treatments and were not affected by density. But, higher gross
yield was observed at the highest density. The results of this study has clearly
demonstrated that the higher density (800 and 1000 fry m’3) could be more
profitable for tilapia cages than the lower density (600 fry m’3) in terms of cost
effectiveness and to meet the demand for large scale fish production.
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INTRODUCTION

Cage aquaculture is playing an increasingly important role in the world for
food fish supply of high market value fish species but also for the most common
fishes like tilapias and carps. Cage culture can provide low-cost alternative to
conventional land-based nurseries and may be employed in culturing fast-
swimming pelagic species (Beveridge 1996). Cage farming is a popular practice
in Bangladesh and fingerlings production in cages is a new practices. It has
certain advantages over other aquaculture systems. The success of the cage
technologies particularly fingerling production in open waterbody is a useful
opportunity to get access for setting cages by the non-owners of waterbodies.
Getting access to waterbodies with minimum investment, the landless
households can produce fingerling in cages and get income earning (Naser and
Barman 2009). The most appropriate species of for cage culture is Nile tilapia.
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The choice of a species for culture depends mainly on availability, growth
performance and survival of a fish (McGinty and Rakocy 2006). Tilapia is
regarded as the second most cultured species globally because of its easy
adaptation to tropical and sub-tropical waters (Shelton 2002). In Bangladesh the
GIFT strains of sex-reversed male tilapia are most popular culture species owing
to favorable for any kind of waterbody.

Bangladesh has huge volume of seasonal waterbodies such as haors
(naturally depressed seasonal-perennial open waterbody), floodplains, rivers,
baors (ox-bow lakes), reservoirs, irrigation canals and estuaries. Haor region is
naturally enriched with various resources. People of haor region typically
capture fish from the haor not culture. Due to decreasing trend of fish in the
haor, they are now getting interest to culture fish in cage in open water. One of
the major constraints of fish culture in haor is non-availability of quality fish
fry/fingerlings. Fish culture by using fingerlings is more cost effective and
profitable than fish fry. Fingerlings may be transported from a long distance
with high price to haor area usually incur high fingerlings mortality. Fingerling
production in cages in the reservoir reduces transport costs and minimizes
fingerlings mortality, and more cost effective than using either pens or nurseries
(Das et al. 2009). To meet the growing demand of quality fingerlings, rearing fry
incage would be one of the good options especially in haor.

Identification and recommendation of the ideal stocking densities for
fingerling production in net cage is utmost important for the maximization of its
production and profitability. However, sporadic works have been done on the
performance of the improved strain of tilapia under different stocking densities
in Bangladesh. The objective of this study was to evaluate the effects of stocking
densities on growth performance, yield and economic profitability of all male Nile
tilapia fingerling production in net-cages in haor.

MATERIAL AND METHODS

This study was conducted in the Dekar haor, one of the most important
wetland of Bangladesh. The haor is situated by the side of Sylhet-Sunamganj
highway and closed to Sunamganj district town and is surrounded by four
Upazilas namely Dakshin Sunamganj, Sunamganj sadar, Dowarabazar and
Chhatak of Sunamganj district. The study area is located in between 24.46' and
24.57' north latitudes and in between 91.20" and 91.31' east longitudes. The
nursing experiment was conducted for a period of two months, June and July
2017.

Fish: All male tilapia fry were collected from a private hatchery and were
transported in oxygenated polythene bags to the net cage site. Before stocking,
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fry were acclimatized to the cage water for one hour period. Initial weight and
length of random fifty fish were recorded before stocking in the cages.

Experimental: Nine newly constructed floating nylon net cages (3x 3x 1.5 m)
were set in the periphery of the haor water. Frames of cages were made by Gl
pipes and aluminium drums (250 L) were used to float the cages in water. Net-
cages were made of knot less polyethylene net (mesh 1.0 cm) and bamboo made
platform was set up over the cages and all cages were fixed with poles of the
platform. Cages were installed at both sides of the platform for easy feed supply
and intensive supervision. Open part of each cage was covered with another
piece of nylon net (mesh 2 to 2.5 cm) to avoid escaping of fish and predation by
bird. All male Nile tilapia was stocked in net cages at three densities: 600, 800
and 1000 fry m-3. Each density represented as a treatment and each treatment
was triplicates in number. The place selected for setting the cages was cleaned
manually and limed with CaO at a rate of 0.025 kg m-2. After 5 days of liming,
all cages were stocked with required number of fry of male tilapia. Stocked fry of
tilapia were fed with commercial pellet floating feed at a decreasing rate of 30-
5% of body weight thrice daily until the previous day of harvest. Feeding rates
were adjusted every 10 day intervals depending on the body weight of stocked
tilapia. Proximate compositions such as moisture, crude protein, crude lipid,
ash, crude fiber and carbohydrate of supplemented feed were 11, 30, 7, 15, 8
and 29%, respectively.

Fish Sampling and data analysis: Ten day intervals sampling was done to
determine growth of tilapia and to adjust the feed rations. Growth was measured
regarding weight (g) with digital balance (CAMRY digital balance Model EK 3052,
Bangladesh) and length by measuring scale. Tilapias were totally harvested after
60 days of culture duration. They were caught by using hand scoop net and
lifting all cages from water on the same day. After harvest, all tilapia of cages
were counted and weighed individually to determine growth survival rate and
yield. Specific growth rates (SGR), food conversion ratio (FCR), Survival rate (%)
were calculated following the equation as described by Pechsiri and Yakupitiyage
(2005).

The yield of fish (No. of fish caught x (average final weight of fish - average
initial weight fish) and Economic analyses of the different treatments was
reckoned on the basis of purchasing prices of tilapia fry, feed, fertilizer, lime,
transport cost and revenue from the sale of harvested tilapia. At the end of the
study, all fish were sold on the spot. Tilapias were sold at a rate of BDT 3.75 to
4.00/fingerling. All items expressed in Bangladesh taka, BDT (1 USD = 80 BDT).
Net profit and cost-benefit ratio (BCR) indices were calculated after harvest the
fishes.



152 Islam and Begum

Water quality variables: Water quality variables like surface temperature,
transparency, dissolved oxygen concentration (DO), pH, total alkalinity and
ammonia were monitored at 10 day intervals between 9 and 10 am at the time of
fingerlings sampling. Surface water temperature was measured on the spot
using a standard centigrade thermometer. Transparency was recorded using
Secchi disc. Dissolved oxygen concentration was measured by using a portable
DO meter (YSI 58 DO meter, HANNA, Yellow Springs, Ohio 45387 USA). pH of
cage water was recorded by using a pH meter (HANNA, USA). Total alkalinity
was measured by titrimetric method, (APHA, 2000). Nitrate-nitrogen was
measured by using an ammonia test kit (Biosol, A.A. Biotech PVT LTD., Fishtech
BD LTD).

All percent data were transformed into square root before statistical analysis.
The mean values of experimental treatments were subjected to one-way analysis
of variance (ANOVA) followed by Duncan’s Multiple Range Test (DMRT) for
multiple comparisons of means at 5% level of significance using SPSS
(Statistical Package for Social Science) version 20.

RESULTS AND DISCUSSION

Growth performance, growth rate and SGR: The results showed that the
different growth parameters were significantly affected by stocking density (Table
1). The highest weight (24.10 g) of tilapia was attained at a density of 600 fry m™
(T,) followed by 800 fry m™ (T,) and 1000 fry m™ (T,) (Fig. 1). The highest growth
obtained in T might be due to low stocking density and lower competition for

space. This finding is in conformity with the findings of Asase et al. (2016), who
found the highest growth at low stocking density and vice-versa. The results of
this study is in similar with the findings of Daudpota et al. (2014) and Kunda
et al. (2014), who achieved the best growth at lower stocking densities. This is
because less number of similar size fish in net-cage could get more space, food,
less competition and dissolved oxygen etc reported by many authors (Irwin et al.
1999, Benetti et al. 2002, Narejo et al. 2005 and 2010 and Hannibal et al. 2011).
Diana et al. (2004) reported similar results of the effects of stocking densities
and supplemental feeding on growth performance of Nile tilapia.

In this study, the daily growth rate observed in T,(0.38 g/day) was
significantly higher than that of the other two treatments (0.28 and 0.21 g/day
in T, and T,, respectively; Table 1).This was due to the influence of stocking
density in the treatments. In this regard, Smith et al. (1978) reported fish
density is an important factor affecting growth and maturation of wild and
laboratory fish, besides food supply and its quality, genetics and environmental
conditions. The daily growth rates of fish of the treatments in this study are in
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similar to the results obtained by Asase et al. (2016), which ranged from 0.25 to
0.37 g day™ in intensive cage culture of tilapia. Growth rates of this study are
also in comparable to the daily growth rates reported earlier by Gibtan et al.
(2008) and Ridha (2006). Dambo and Rana (1992) reported increasing stocking
density of tilapia might have led to falling social supremacy, resulting in lower
growth rates. Yi and Lin (2001) have demonstrated that growth rate gradually
increases as the stocking density decreases and vice-versa.

Table 1. Growth, SGR, FCR, survival rate and yield (mean + SD) of sex-reversed male tilapia fry
reared for 60 days in three stocking densities

Parameters Stocking density (fry m™)
600 800 1000

Average initial weight (g) 2.12+0.11 2.08 + 0.06 2.14+0.19
Average final weight (g) 24.10 + 0.35° 18.45 + 0.25° 15.13 + 0.28°
Daily weight gain (g fish™ day™) 0.38+0.05 0.28 £ 0.12" 0.21+0.12°
Specific growth rate (% day™) 3.29 +0.15° 3.15 £ 0.06" 2.85+0.19°
Food conversion ratio (FCR) 1.46 + 0.08° 1.83 +0.10° 2.30+0.16°
Survival rate (%) 93.0+5.12 92.0+5.27 91.0+5.10
Gross yield (kg m™) 13.44 + 1.88 13.57 + 1.08 13.77 £ 1.15

Values in the same rows with different superscripts (a,b,c) are significantly different (p<0.05).

25 ——T1 —=—T2 ——T3
20
15

10

Mean weight oftilapia (g)

0 .
1-Jun 10-Jun  20-Jun  30-Jun  10-Jul 20-Jul 30-Jul

Days of culture

Fig. 1. Growth performance of tilapia under three stocking densities for a period of 60 days.
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Additional evidence on growth differences by the effects of stocking densities
were obtained from the results of specific growth rates (Table 1). The highest
SGR was obtained in T1 (3.29 %day/fish) and the lowest SGR was in T3z (2.85%
day/fish) among the treatments. These SGR values are in agreement with the
SGR values of 2.71-3.47% obtained by Kapinga et al. (2014). In the present
study, SGR in three treatments were significantly decreased with increasing
stocking densities. These results are in consistent with those observed by Asase
et al. (2016), Gibtan et al. (2008) and Ridha (2006), who reported SGR decreased
with increasing stocking density of tilapia.

FCR, survival rate (%) and fish yield: Food conversion ratio (FCR) obtained in
T: (1.46) was better than other treatments (Table 1). In this study, FCR
increased significantly (p < 0.05) with increasing stocking densities and the best
FCR of tilapia was found in T, compared to T» (1.83) and T3 (2.30). This result of
the present study is in agreement with those obtained by Ouattara et al. (2003),
Liti et al. (2005), Bolivar et al. (2006), Ridha (2006), Gibtan et al. (2008) and
Asase et al. (2016), who reported FCR increased with increasing stocking
densities. Moreover, FCR trend of this experiment is coincided with that
obtained by Al-Hafedh (1999), Khattab et al. (2004) and Akbulut et al. (2003). In
contrast, some authors (Siddiqui et al. 1989 and Watanabe et al. 1990) reported
no remarkable difference was found in FCR of tilapia fed supplementary feed at
different stocking densities. The considerable variations in FCR of this study
might be due to the variations in fish size and age, stocking density, food
quality, hygiene and environmental conditions or other unknown factors.

In this study, the survival rate of tilapia was higher in all treatments (91.0-
93.0%) but these were not statistically significant (Table 1). Higher survival was
found in T1 (93.0%) followed by T, (92%) and Tz (91%). These results are in
consistent with the findings of Daudpota et al. (2014), Ahmed et al. (2014),
Kunda et al. (2014), Ridha (2006) and Watanabe et al. (1990). Survival was
slightly influenced by stocking densities. It might be due to the high competition
for food and space among the fishes. This result of the present study is
supported by Yi and Diana (1996) and Yi and Lin (2001). Similarly, Diana et al.
(2004) obtained higher survival of tilapia at a low density in ponds. Narejo et al.
(2005 and 2010) and Hannibal et al. (2011) reported lower density gave higher
survival in cat fishes.

The gross yield of tilapia obtained from all treatments ranged from 13.44 to
13.77 kg m™ with the highest yield (13.77 kg m™) in Ts and the lowest (13.44 kg
m~=) in T, (Table 1). It might be associated with the higher number of fry stocked

and proper feed intake within the space. However, there was a relation to total
production increment with increasing stocking density. These results are in
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agreement with those reported by Ridha (2006), Gibtan et al. (2008), Daudpota
et al. (2014) and Kunda et al. (2014) for tilapia cage culture. Similar production
scenarios were also obtained in other fish species such as catfish (Islam et al.
2006 and Narejo et al. 2005) and silver perch (Rowland et al. 2004). Asase et al.
(2016) and Sugunan and Katiha (2004) reported stocking density and yield have
been showed positive relationship in culture-based fisheries in cages and
reservoirs, which is in similar with the result of this study.

Table 2. Water quality variables (mean + SD) recorded from the cages under different
treatments during the study period

Stocking density (fry m™)

Variables
600 | 800 | 1000
Temperature (°C) 29.1+3.8 29.3+4.9 29.2+4.7
Transparency (cm) 35.23+ 2.25 35.92 + 3.25 35.87 + 2.52
Dissolved Oxygen concentration (mg/1) 4.81 +0.45 4.78 £ 0.52 4.75+0.34
pH 7.3 (7.0-7.5) 7.3 (7.0-7.4) 7.4 (7.0-7.4)
Total alkalinity (mg/I) 84.30 £ 4.42 82.21 + 3.70 83.31 + 3.60
NOs-N (mg/l) 0.13+0.03 0.11 +0.02 0.13+0.03
4200 | ‘ s
® Total return (BDT/m3) &i Total cost (BDT/m3) @ Net profit (BDT/m3)
3500 - 3412
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Fig. 2. Economic analysis of tilapia fry production in three treatments based on m? area.

Net profit: In the present study, although growth rate was found better in low
stocking density (T,) but it is commercially less feasible because of low profit,
which was affected significantly by stocking densities (Fig. 2). The results of this
study are in agreement with the results demonstrated by Osofero et al. (2009)
and Asase et al. (2016) found significant differences (p < 0.05) in the profit of
tilapia reared in cages at higher stocking densities. Of three treatments, T, (1000

fry m™) was most profitable with a BCR of 2.71 : 1 than that of others. BCR of
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this study is coincided with that reported by Das et al. (2009), who obtained
BCR of 2.46-2.65 for fingerling production in cages in Indian reservoirs.

Water quality variables: Water quality variables were similar to each other
and were within the suitable ranges of tilapia growth (Table 2).

CONCLUSION

Optimum utilization of space for maximum production in intensive fish
culture practices is well known to accelerate the profitability of fish farms. This
study clearly has demonstrated that increasing the stocking density of Nile
tilapia fingerlings significantly affects growth, feed conversion ratio and specific
growth rate of tilapia reared in haor-based cages. However, stocking density in
this study had no significant effect on the survival of fish. The lower individual
weight found at harvest at a higher stocking density might be increased using
fish feed with higher protein levels (Chang et al. 1988). It reveals from the study
that there is no difference in yield at low and higher stocking density, therefore
low (600 fry m™) stocking density is desirable. Only in terms of benefit, higher
(1000 fry m™) stocking density is desirable and economically more profitable.
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