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Introduction
With increase in human population and diminished natural fisheries 

resources, aquaculture is rapidly gaining importance. But, fish culture 
on a small-scale basis has often failed due to inadequate knowledge 
regarding ideal stocking density and feeding regime of fish.

The commercial feasibility of any intensively cultured fish species 
depends on market demand and cost of production. The largest section 
of the production cost lies in feed, with protein containing the most 
expensive component.1-2

However, to improve fish culture at commercial level, it is important 
to establish an appropriate feeding management strategy that is based 
on identification of the daily feeding patterns or rhythms.3-4 It is well 
known that the amount and timing of feeding play an important role 
in growth and feed utilization efficiency.5-8 In aquaculture, like other 
form of husbandry, feeding is crucial for its viability and success.9 

Feed cost is one of the largest operational costs in aquaculture.10

The practice of feeding in an aquaculture system involves selection 
of appropriate ration sizes, (the amount of feed supply), determining 
the feeding frequency (how many times the organism should be 
fed in a day), and timing of meal and efficient broadcasting of the 
predetermined ration to the culture system.11 The number of feeding 
per day and the time of feeding vary with species, size of fish and 
environmental conditions.12 Sometimes excellent quality feeds do 

not perform satisfactorily unless correct feeding practices and proper 
feeding rates are used.13 It is essential to recommend the optimum 
feeding rate for economic production of fish. In general the feeding 
regime and growth of fish are very much related. Thus the feeding 
strategy may provide clue for maximum growth because the feeding 
frequency contribute to feed efficiency and growth response.14

Tilapia (Oreochromis niloticus) is known as commercially 
important food fishes for aquaculture throughout several regions of 
the world such as China, South-east Asia, Africa, USA and Latin 
America/Caribbean.15-16 Tilapia is an excellent fish for growing in 
the shallow and seasonal ponds in a country like Bangladesh17-18 as it 
enjoys suitable climate and ecological conditions for culture of this 
warm water species. Thus, culture of monosex tilapia might prove 
effective to induce a positive approach towards tilapia culture in 
Bangladesh.

Based on the above aforementioned context, this experiment was 
conducted to determine the growth performance of monosex male 
tilapia at different feeding frequency and find out the effective feeding 
frequency to increase the production in ponds.

Materials and methods
The experiment was conducted in six ponds situated in the 

Reliance Aqua Farm, Rahmatpur, Sadar, Mymensingh for a period of 
four months commencing from 7th July to 4th November, 2012.
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Abstract

An experiment was conducted to study the effect of feeding frequency on growth and 
production of monosex tilapia (Oreochromis niloticus) in Reliance Aqua Farm, Rahmatpur, 
Mymensingh for a period of four months from 7th July to 4th November, 2012. Ponds were 
equal in size which was categorized in three treatments viz. T1, T2 and T3 with each two 
replicates. A stocking density of 200 fish per decimal with three feeding frequency four 
times in a day (T1), three times in a day (T2) and two times in a day (T3) were used was used 
for the experiment. The fry were initially fed at 30% of their body weight and the rate was 
reduced to 5% gradually at the final week.

The proximate composition of the experimental diet (% dry matter basis) was moisture 
12.14%, protein 27.94%, lipid 7.95%, ash 15.38% and NFE 36.59%. The water quality 
parameters were more or less similar in three treatments and remained within the suitable 
ranges for aquaculture. The mean weight gain 323.68, 294.55 and 244.72 g, percent weight 
gain 5678.65, 5167.54 and 4293.27, SGR 3.38, 3.30 and 3.15%, respectively were recorded 
in T1, T2 and T3, respectively. The highest weight gain, percent weight gain and SGR were 
showed in T1  having the feeding frequency four times a day and lowest was found in 
T3 having feeding frequency two times a day.

The survival rate was 94.75, 93.0 and 90.5% in T1, T2  and T3, respectively. The best 
FCR value was obtained in T1  where fry were fed with four times feeding frequency. 
The significantly (P˂0.01) highest fish production was 62.42 kg/dec/4 months in T1 and 
production was found to be decreased significantly with the decrease in feeding frequencies. 
The lowest fish production was 45.33 kg/dec/4 months in T3. The result of the present 
study demonstrated that four times feeding frequency played better effect on the growth and 
production performance of monosex male tilapia (Oreochromis niloticus).
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The water of the ponds were drained and kept for sundry about a 
week. All gates and pipes were checked for broken slabs and other 
parts. Repair screens to prevent predators and pests from entering 
the pond system. All aquatic weeds were removed manually from 
the ponds. Complete eradication of all undesirable fish, insects and 
other aquatic life forms were done by using phostoxin tablet (3g per 
tablet, Organic Pharmaceuticals Limited) at the rate of six tablets per 
decimal. After a few hours of phostoxin tablet administration the dead 
organisms were collected from the ponds by repeated netting and 
buried into the soil in order to prevent unwanted contamination and 
pollution. One week after weeds, pests and predator control, lime was 
administrated at a rate of 1 kg/dec. Seven days after liming; the ponds 
were fertilized with cow dung, urea and triple super phosphate (TSP) 
at the rate of 3 kg, 100 g and 75 g/dec, respectively. After a week of 
fertilization the water was tested for natural food.

Ponds were divided into three treatments Viz. T1, T2, and T3 each 
having two replications. The size of the each pond was 16 decimal. 
The Monosex Tilapia fry were stocked @ 200/decimal for each 
treatment and the fry were initially fed @ 30% of their body weight 
and was reduced gradually to 5% of their body weight at the final 
week. Reducing of ration size was performed by 1% in each 15 days 
interval. The fish were fed four times a day in T1, three times a day 
in T<sub>1</sub> and two times a day in T3, respectively. Pelleted 
feed (MEGA Feed) was broadcasted in a fixed corner of each pond. 
Three major water quality parameters such as temperature, dissolved 
oxygen and pH were measured and recorded every 15 days interval 
throughout the experimental period at 9 am by using a commercial kit 
box (Model: FF-3, USA).Proximate compositions of the experimental 
feed were analyzed in triplicate according to standard procedures 
given in Association of official Analytical Chemist19 The parameters 
are:

Where,

S=Sample weight

Y=Sample + crucible weight

Z= Dry sample+ crucible weight

Crude Protein:

Percent crude protein = %Nitrogen × 6.25 

NFE (%) = 100 % (moisture + crude protein + lipid + ash) 

Growth and production of fishes were measured by sampling

at an interval of 15 days by using a digital electronic balance and

were evaluated by the following parameters.

Weight gain= mean final fish weight- mean initial weight.

Where,

W1= Initial live body weight (g) at time T1 (day)

W2= Final live body weight (g) at time T2 (day)

T2- T1 = Duration of the experiment (day)

Production = No. of fish harvested × Final weight of fish 

Analysis of the data was done by using the software SPSS version 
16.0 and significance was assigned at 1% level of probability.

Results and discussion
Proximate composition analysis

To know the acceptability of the feed proximate composition 
analysis is important. Generally, in all treatments the fish become 
habituated to the experimental diet within 2- 3 days of feeding (Table 
1).

Table 1  Proximate compositions of the experimental diet (% dry matter 
basis)

Parameters Amount (%)
Moisture 12.14
Protein 27.94
Crude fiber 5.23
Lipid 7.95
Ash 15.38
NFE 36.59

Water quality parameters

Water temperature (°C)

During the study period the water temperature varied from 31.7 
to 27.5°C in T1, 31.8 to 27.2°C in T2 and 31.6 to 27.5°C in T3. The 
mean values of water temperature in treatments T1, T2 and T3 were 
29.52±1.37, 29.49±1.51 and 29.46±1.36°C, respectively. The 
maximum temperature 32°C was recorded in treatment T2  on 21 
August whereas the minimum (27.1°C) was in T2 on November 11.

Dissolved Oxygen

The dissolved oxygen content of the water was found to vary from 
4.55 to 5.75 mg/l in T1, 4.30 to 6.40 mg/l in T2 and 4.8 to 5.75 mg/l 
in T3. The mean values of dissolved oxygen content of the water in 
treatment T1, T2  and T3  were 5.02±0.53, 5.28±0.65 and 5.29±0.34 
mg/l, respectively. The highest value of dissolved oxygen content (6.6 
mg/l) was found in T2 on 21st August whereas the lowest value (4.2 
mg/l) of dissolved oxygen content was found in T2 on 4th November. 
No significant variation of dissolved oxygen was observed among the 
treatments.

https://doi.org/10.15406/jamb.2017.06.00167
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PH

Variation in the pH values under different treatments were revealed 
during study period. The range of pH values recorded in treatment T1, 
T2 and T3 were found to vary between 7.135 to 7.650, 7.355 to 8.275 
and 7.425 to 7.945, respectively. The mean values of pH content of 
the water in T1, T2 and T3 were 7.38±0.22, 7.92±0.30 and 7.67±0.16, 
respectively. The highest pH (8.3) obtained with the treatment T3 on 
5th October whereas the lowest pH value (6.98) was recorded in 
T1 on 7th July. There was no significant variations of pH values under 
different treatments were found and the values were alkaline range 
during the study period (Table 2).

Table 2  Mean (±SD) values of water quality parameters in all treatments 
throughout the study period

Treatments
  Parameters  
Temperature (°C ) dissolved oxygen (mg/l) pH

T1 29.52±1.37 5.02±0.53 7.38±0.22
T2 29.49±1.51 5.28±0.65 7.92±0.30
T3 29.46±1.36 5.29±0.34 7.67±0.16

Growth performance of fish

For the assessment of proper growth performance of monosex 
male tilapia fry in different treatments during experimental period, 
mean weight gain, percent weight gain, specific growth rate (SGR% 
per day), survival (%), food conversion ratio (FCR) and production 
(Kg/dec/4 months) were calculated and are shown in Table 3.

Table 3 Growth parameters of monosex tilapia observed during the study 
period

Growth 
parameters

Treatment LSD
T1 T2 T3  

Initial weight (g) 5.7±0.00 5.7±0.00 5.7±0.00 0.00
Final weight (g) 329.38±2.05a 300.25±0.87b 250.42±2.33c 2.795
Weight gain (g) 323.68±2.05a 294.55±0.87b 244.72±2.33c 2.795
% Weight gain 5678.65±35.98a 5167.54±15.3b 4293.27±40.94c 49.029
SGR (%/day) 3.38±0.01a 3.30±0.001b 3.15±0.01c 0.015
Survival (%) 94.75±0.354a 93±0.707a 90.5±0.707b 1.378
FCR 0.883±0.0057a 0.971±0.0035b 1.168±0.0113c 0.004
Fish production 
kg/decimal/4 
months

62.42±0.62a 55.85±0.26b 45.33±0.78c 0.891

In column, Mean followed by the same letter (s) did not differ significantly at 
0.01level.

Lsd= Least Significant Differences, FCR= Food Conversion Ratio, SGR=Specific 
Growth Rate

Weight gain

There was no significant (p˂0.01) difference in initial weight of 
fish in different treatment. The weight gain of fish was 323.68±2.05, 
294.55±0.87 and 244.72±2.33 g for T1, T2 and T3, respectively. The 
significantly (P˂0.01) highest weight gain (323.68 g) was found in 
fish having feeding frequency four times and lowest weight gain 
(244.72 g) was found in fish having feeding frequency two times.

Percent weight gain

There was no significant (p˂0.01) difference in initial weight 
of fish in different treatment. The percent weight gain of fish was 
5678.65±35.98% for T1, 5167.54±15.31% for T2 and 4293.27±40.94% 
for T3. The significantly (P˂0.01) highest percent weight gain 
(5678.65%) was observed in T1 having feeding frequency four times. 

The minimum percent weight gain (4293.27%) was observed in 
T3 having feeding frequency two times.

Specific growth rate (SGR % per day)

The values of specific growth rate of monosex tilapia were 
observed as, 3.38±0.01, 3.30±0.001 and 3.15±0.01 in treatment T1, 
T2 and T3, respectively. There were significant (P˂0.01) differences 
among the different treatments. SGR progressively increased with 
the increase in feeding frequency. The significantly highest specific 
growth rate (3.38) was observed in T1, might be due to the fact that 
the fish have utilized effectively the supplied feed taking small amount 
at a rate of four times in a day. The lowest specific growth rate (3.15) 
was observed in T3.

Survival (%)

The survivability of monosex tilapia was observed as 94.75±0.354, 
93±0.707 and 90.5±0.707% in T1, T2 and T3, respectively. The highest 
survivability was recorded in treatment T1 and the lowest survivability 
was in T3. The little variation of survivability was occurred due to 
environmental condition and feeding frequency. In T1  feeding 
frequency was four times in a day so the feed utilization rate was high 
and the survivability was also high. A more or less similar survival 
rate was observed by Rahman MM20 who recorded survival rate 
ranged from 94 to 95%.

Food conversion ratio (FCR)

Food conversion ratio (FCR) value of the diet used for feeding fry, 
at different frequencies of four times, three times and two times a day 
were found as 0.883, 0.971 and 1.168, respectively. The mean least 
FCR value 0.883 was found in T1 where the fish fed with a frequency 
four times daily. The highest mean FCR value 1.168 was found in T3 
where fry fed two times daily.

Production (kg/dec/4 months)

The production was observed to be 62.42±0.62, 55.85±0.26 
and 45.33±0.78 kg/dec/4 months in T1, T2 and T3, respectively. The 
significantly (P˂0.01) highest fish production was obtained 62.42±0.62 
kg/dec/4 months in T1 under four times feeding frequencies and 
production was found to be decreased significantly with the decrease 
in feeding frequencies. The lowest fish production 45.33±0.78 kg/
dec/4 months was observed in T3 under two times feeding frequencies 
which might be due to ineffective feed utilization bulk ration at a time 
and resulting decreased feed efficiency (Figure 1).

Figure 1 Growth of monosex tilapia in terms of increase in weight (g) in 
different treatments during experimental period.
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In the present study, a commercial feed (Mega feed) was used 
for Monosex Tilapia farming under field conditions by feeding fish 
at different feeding time and frequencies. During the study period, 
physico-chemical parameters and growth parameters have also been 
observed. Growth, feed efficiency and feed consumption of fish are 
normally governed by few environmental factors.21-22 The water 
quality parameters measured during the study period were within 
the acceptable limit for fish culture. Water temperature found during 
the study period is more or less similar in different treatments. The 
maximum temperature 32°C was recorded in treatment T2  on 21 
August whereas the minimum (27.1°C) was in T2 on November 11, 
which might be due to low strength of sunlight which is very close 
to the findings of.23 The DO content in water was revealed 4.2 to 6.6 
mg/l during the study period in all the treatment ponds. Kohinoor 
AHM & Hossain MY24,25 reported more or less similar results where 
the DO values of fish ponds ranged from 3.8 to 6.9 mg/L and 2.04 to 
7.5 mg/L respectively. The range of pH in the experimental ponds was 
recorded to be slightly alkaline 6.98-8.3. This is within the acceptable 
range required for fish culture 6.5-9.0.26 During the experimental 
period, three feeding frequency were applied to observe the growth 
performance of tilapia. The mean final weight of tilapia was 329.38 
g for T1, 300.25 g for T2 and 250.42 g for T3. The mean weight gain 
of 323.68, 294.55 and 244.72 g and mean percent weight gain of 
5678.65, 5167.54 and 4293.27% and mean SGR of 3.38, 3.30 and 
3.15% were recorded in T1, T2 and T3, respectively. The highest weight 
gain, percent weight gain and SGR were found in T1 which might be 
due to the effect of having four times feeding frequencies in a day 
which indicate the effective utilization of feed. The lowest were found 
in T3 having feeding frequency two times a day. The survival rate was 
94.75, 93 and 90.5% in T1, T2 and T3, respectively. FCR values were 
0.883, 0.971 and 1.168 in T1, T2 and T3, respectively. The best FCR 
value was obtained in T1 where fry were fed with four times feeding 
frequency. The production was observed to be 62.42, 55.85 and 45.33 
kg/dec/4 months in T1, T2  and T3, respectively. The significantly 
(P˂0.01) highest fish production was obtained 62.42 kg/dec/4 months 
in T1 under four times feeding frequencies and production was found 
to be decreased significantly with the decrease in feeding frequencies. 
The lowest fish production 45.33 kg/dec/4 months were observed in 
T3 under two times feeding frequencies.

Conclusion
Based on the above discussion, the highest mean weight gain, 

survival and production was observed in T1 treatment which is under 
four times feeding frequencies. However, further investigation should 
be carried out for sustainable monosex tilapia culture in Bangladesh 
and evolve a definite pond culture technology of monosex tilapia 
culture. Therefore, it might be concluded that feeding frequency 
played a vital role on the growth and production performance of 
monosex tilapia (Oreochromis niloticus).

There was a believe that if fishes are given 1% feed on their body 
weight at a time perform good growth, but now a days we found that 
increased feeding frequency played better result on the growth and 
production of monosex male tilapia. However, further investigation 
should be carried out for sustainable monosex tilapia culture in 
Bangladesh and we hope it would also helps to evolve a definite pond 
culture technology of monosex tilapia culture in our country.
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