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Abstract

The study was carried out to assess the effects of stocking density on growth and
production of GIFT for a period of 100 days. Three stocking densities were used 150, 200
and 250 [ish/decimal; designated as treatment T,, T, and T, respectively having two
replicates for each. Commercial pellet [eeds were fed at the rate of 30% body weight up
to first 10 days and then gradually it was readjusted to 22%, 18%, 15%, 12% 10%, 8%,
6%, 5% and 4% respectively alter every 10 days interval, The result showed that the [ish
in the treatment T, stocked with the lowest stocking density. (150 fish/dec) resulted in
best individual weight gain (148.65g) followed by those in treatment T, and T,
respectively. The specific growth rates (SGR) at every 10 days were ranged from 6.59 to
1.11 in different treatments during the experimental period. The food conversion ratio
(FCR) values ranged between 1.82 to 2.03 with treatment T, showing the lowest FCR.
The survival rate ranged between 84 1o 92 %. Treatment T, and treatment T, showed
significantly higher survival than Treatment T The [ish production rate in treatment
T, T2 and T, were 18.58, 23.87 and 26.78 kg/decimal respectively.
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Introduction

The GIFT strain was developed by the International Center for Living Aquatic
Resources Management (ICLARM) through several generations of selection from a base
population involving eight different strains of Nile tilapia, Oreochromis niloticus (Eknath
et. al. 1993), GIFT tilapia is a hardy fish, which can survive in shallow and turbid water
conditions and is a good converter of organic matter into high quality protein, Its rapid
growth rate and tasty {lavour (Balarin and Haller 1982, Pullin and Lowe-McConnel
1982) has been identified as one potential species. It also indicates that tilapia has made
a significant contribution to food production, poverty alleviation and livelithoods
support in the Asia and the Pacific. To optimize utilization of small water bodies for
productive fish culture, researches have undertaken to identify suitable species for short
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cycle aquaculture and developed low-cost management systems for optimizing
production.

Stocking density is an important parameter in fish culture operations, since it has
direct effects on the growth and survival and hence on production. It is an established
fact that growth rate of fishes progressively increase as the stocking densities decreases
and vice-versa. This was because of relatively less number of fish in a pond of similar
size could get more space, food and dissolved oxygen at the same time. Stocking
densities and management measures practiced by pond operators in Bangladesh are not
based on scientific knowledge, thus resulting in poor growth and survival of fry. To
obtain maximum economic returns it would be necessary to stock the ponds at optimum
stocking densities for optimum growth in relation to inputs and productivity of the
water body. The study was undertaken to study the effect of stocking density of GIFT
tilapia culture under the same feed and management conditions.

Materials and methods

The experiment was carried out for a period of 100 days during February to May,
2007 n six selected experimental ponds of “Nagla Fisheries Ltd.”, Haluaghat,
Mymensingh. The size of each pond was 80 decimal and the ponds were indicated by the
numbers 1, 4, 2, 5, 3, 6 respectively. The ponds were similar in respect of depth, basin
configuration and pattern including water supply facilities. The water depth was
maintained at a maximum of 1.2 m. There was well organized inlet and outlet system to
maintain suitable water level, The ponds were surrounded by fine meshed nylon nets to
prevent entering of frogs and fish eating animals. Water quality was maintained
properly through exchange of water during the experimental period.

Experimental design
The ponds were selected randomly. The experimental layout is shown in Table 1,

Table 1. Experimental tayout of GIFT tilapia culture

Treatment Replication Pond Size Stocking density  Total no. ol Average wt.
(Pond No.) (decimal) (nos./dec) stocking at stocking
(8)
T-1 R-1 (1) 80 150 12000 3.0
R-2 (4) 80 150 12000 3.0
T-2 R-1(2) 80 200 16000 3.0
R-2 (5) 80 200 16000 3.0
T-3 R-1(3) 80 250 20000 3.0
R-2 (6) 80 250 20000 3.0
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Aflter draining-out of water, the ponds were fully dried and subsequently crushed
limestone was spread on the pond bottom @250 kg ha, After 3 days ponds were filled
with water [rom deep tube-well and then cow-dung was applied @1000 kg/ha [or
phytoplankton production. The water depth was maintained at around 1.2 meter
throughout the experiment. Fish were stocked after one week of fertilization.

The GIFT tilapia fries were collected from the Reliance Hatchery, Trishal,
Mymensingh and transported to the farm 1n oxygenated polythene bags covered by jute
bags. The f[ries were released to the culture ponds after.sufficient acclimatization.
Locally available commercial pellet feeds named “Quality feeds” was selected for the
experiment. This pellet feed was examined and used due to having appreciable stability
in water and nutritive value within the normal range. The proximate compositions of
different types of “Quality feeds” are given in Table 2.

Table 2. Proximate composition of different types of tilapia feeds of “Quality Feeds
Ltd” used for this experiment

Constituent Amount (%)

Nursery-1 Nursery-2 Starter Grower
Moisture 11 10 9 9
Protein 36 34 32 30
Lipid 8 7 7 7
Ash 6 S S S

At the beginning of the experiment feed was supplied at the rate of 30% of the body
welght of reared GIFT and gradually it was readjusted to 22%, 18%, 15%, 12% 10%,
8%, 6%, 5% and 4% respectively after every 10 days interval. They were fed [our times
daily up to 30 days, then three times daily up to 70 day$ and then twice daily up to the
end of the experiment. The feeding strategy 1s shown in Table 3.

Table 3. Feeding strategy for different types of feeds

Culture period Types ol supplied feed Feeding frequency Feeding rate (% of
body weight)
1-10 days Nursery-1 4 limes 30%
11-20 days Nursery-2 4 times 22%
21-30 days Nursery-2 4 times 18%
31-40 days Starter 3 umes 15%
41-50 days Starter 3 times 12%
51-60 days Starter 3 times 10%
61-70 days Starter 3 times 8%
71-80 days Grower 2 times 6%
81-90 days Grower 2 times 5%
91-100 days Grower 2times 4%
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Analysis of water quality parameters

Water temperature ("C), pH, dissolved oxygen (DO), transparency (cm) and total
alkalinity were recorded at 10 days interval between 9.00 A.M. and 11.30 A.M. using a
digital meter (YSI model 58). Secchi disc was used to measure the transparency (cm) of
the water, Total alkalinity was measured by Acid titration method,

GIFT tilapia sampling procedure

Sampling of tilapia was done at every 10 days interval using a cast net to observe the
growth for adjustment of feeding rate was. Twenty fish were sampled from each pond.
Weight of each [ish was measured to assess the differential growth. The sampled fish
were handled very carefully to avoid the handling stress.

Statistical analysis of data had been done to see whether the influence of different
treatments (stocking densities) on the growth (weight) and production of fishes were
significant or not. One way analysis of variance (ANOVA) was done to test the
significance ol difference among different treatment means. Significant differences
among different treatment means were identified by Duncan’s New Multiple Range
Test (DMRT).

A simple economic analysis was done to estimate the net profit from different
treatments. The cost of leasing of the ponds was not included in total cost. An additional
7.5% on total cost was included as operational cost according to ADCP (ADCP, 1983).

Results
Water quality parameters
The overall mean values of each water quality parameter of all treatments during

the study period have been presented in Table 4.

Table 4. Water quality parameters (mean value + S.E.) as recorded in different treatments during
study period

Treatments Parameters Calculated
T, T, T, I-Ratio
Temperature (°C) 28.66%0.33 28.90+0.06 29.21+0.04 4,17
(21.0-32.3) (21.4-32.5) (21.8-32.9)
Dissolved oxygen (mg I 5.20%0.06 5.08+0.04 4.96x0.04 13.19
h (4.88-5.75) (4.73-5.45) (4.55-5.20)
pH 7.57%0.01 8.00+0.04 8.20%0.04 167.46
(6.4-8.5) (6.9-8.9) (6.9-9.0)
Total alkalinity 101.18+0.00 101.23+£0.06 96.82+1.29 2313
(mg 1) (82-116) (87-122) (84-107)
Transparency (cm) 19.57£0.68 22.59+0.71 24.61+1.06 18.50
(17-23) (18.5-28) (19.5-29)
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Growth in relation to stocking density

The growth rate of GIFT tilapia under different stocking densities were recorded 10
days interval and the results have been presented in the Table 5. This result indicates
higher growth in weight (g) at lower stocking densities and the growth rate gradually
decreased with increasing densities. For the evaluation of growth performance of fish in
different treatments in terms of weight gain, average daily gain, specific growth rate
(SGR % per day), food conversion ratio (FCR), survival (%) and production
(kg/decimal/100 days) were calculated and are shown in Table 9.

Table 5. Growth parameters of GIFT tilapia observed in different treatments.

Growth parameters Treatments
Tl TZ TS

Mean initial weight (g) 3.0+0.25 3.0%0.25 3.0+0.025
Mean final weight (g) 151.65+4.74 141.2+3.96 130.85+2.19
Weight gain (g) 148.65+4.74 138.2+3.96 127.85%£2.19
Average daily gain (g) 1.48£0.05 1.38+0.04 1.27+0.02
SGR (% per day) 3.92+0.03 3.85+0.03 3.78+0.02
FCR 1.82+0.02 1.92+0.03 2.03+0.01
Survival rate (%) 92.31£0.26 87.46x 0.08 84.52+0.38
Production (kg/decimal) 18.58+0.03 23.87x0.06 26.78+0.07

There was no significant (p=<0.05) difference in initial weight of fish under different
treatments. In the study period the significantly higher mean weight gained by GIFT
tilapia was 155.0 g in Treatment T,. There were highly significant differences among
treatment T, treatment T, and treatment T, in terms of weight gain when compared
using ANOVA (p=0.05). From the Table 5 the significantly highest average daily gain
(1.48 g) found in treatment T,. Significant differences were found among three
treatments when compared using ANOVA (p<0.05). The mean specific growth rate of
GIFT ulapia in different treatments ranged between 1.11 and 6.59. The significantly
(p=<0.05) highest SGR values (6.59) was recorded in treatment T, while the lowest (1.11)
was obtained also in treatment T;. Significant differences were found among three
treatments when compared using ANOVA (p=<0.05).

The survival (%) in different treatments was fairly high. The survival ranged
between 84 t0 92 %. Treatment T, and treatment T, showed significantly higher survival
than Treatment T;. The mean values of survival (%) were 92.31+0.26, 87.46+ 0.08 and
84.52+0.38 for treatments T,, T, and T, respectively. There were significant differences
among the three treatments when compared using ANOVA (p=<0.05).

The food conversion ratio (FCR) values among the treatments were ranged between
1.82 to 2.03. The significantly lowest i.e. the best FCR (1.82) was obtained with
treatment T, while the highest (2.03) FCR i.e. the worst was obtained with treatment
T;.The mean values of FCR were 1.82+0.02, 1.92+0.03 and 2.03=0.01for treatments T,
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T, and T; respectively. There were significant differences among the three treatments
when compared using ANOVA (p<0.05).

Fish production

The production of GIFT tilapia ranged between 18.58 to 26.78 kg/decimal/100 days
in different treatments. The total production of fish in treatment T, T, and T, were
2,972 kg, 3,820 kg and 4,285 kg. In present study the highest production was 4285 kg
and 1t was found in the treatment T; which was higher than treatment T, and T,.

Economic analysis

A simple economic analysis was performed to estimate the net profit from this
culture operation. The cost of production was based on the Mymensingh whole sale
market price of the year 2007 in consideration of the inputs used. The prepared feed
costs were calculated as Tk. 23.00/kg, 22.00/kg, 20.00/kg and 19.00/kg for nursery-1,
nursery-2, starter and grower. The selling prices of GIFT tilapia were of Tk. 70.00/kg,
68.00/kg and 66.00/kg for treatment T,, T, and T, fish. The cost of leasing ponds was not
included in the total cost. An additional 7.5% on total cost was included in operational
cost according to ADCP (1983). It was observed that the highest net profit (Tk.
246.88/decimal/100 days) was obtained with stocking density of 150 fish/decimal (T))
while the lowest profit (Tk. 118.26/decimal/100 days) was obtained with stocking
density of 250 fish/decimal (T;).

Table 6. Economic analysis of GIFT tilapia production of the end at the study period

Investment (Tk) Treatments

T, T, T,
Lime + Cowdung 1500 1500 1500
Costof 1y 24000 32000 40000
Feed cost 131280 168800 206600
Operational cost 11758.5 15172.5 18607.5
Total cost 168538.5 217472.5 266707.5
Cost of production/kg (ish 56.71 56.93 62.24
Seiling price/kg lish 70.00 68.00 66.00
Gross income (Tk)[rom f(ish sale 208040 248304.2 278533.9
Net prolit : 39501.5 30831.73 11826.41
Net profiy/dece./100 days 246.8844 192.6983 118.2641
Discussion

Water quality parameters
- The results of the water quality parameters were found within the acceptable range
of fish culture and all of them were more or less similar without any abrupt changes in
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any parameters of the ponds. Murty et al. (1978) reported negligible monthly
fluctuations in the values of physico-chemical properties of water in the fertilized and
unfertilized ponds. During the present study, the highest temperature recorded in the
month of May was 32.9°C in T; and the lowest 21.0°C in T, were found in February. The
mean values of water temperature of the ponds under treatment T, treatment T, and
treatment Ty were 28.66%+0.33, 28.90=0.06 and 29.21+0.04 respectively. Kabir (2004),
Chowdhury (1998) found almost similar results. The observed value of pH (6.4 t0 9.0)
recorded in present study indicate that pH in all treatments were within the range and
suttable for fish culture. The concentration of dissolved oxygen (DO) in the present
experiment was found 4.62 to 5.75 mg I"'. The mean values of dissolved oxygen content
obtained with treatments T, T, and T; were 5.20+0.06, 5.08+0.04 and 4.96+0.04
respectively. The lowest concentration of oxygen was observed in ponds (T5); this might
be due to over population that rapidly consumed the dissolved oxygen. The observed
alkalinity levels (82 to 122 mg I'") of water of the experimental ponds indicate that the
productivity of the ponds was medium to high. The observed secchi disc value ranged
from 17.00 to 29.00 cm in different treatments. The mean values of transparency were
19.57x0.68, 22.59+0.71 and 24.61 £1.06 for treatments T,, T, and T, respectively.

Growth performances of GIFT

The effects of stocking density on growth and production of GIFT tilapia was
investigated in this experiment. It was found that the growth rates varied in different
stocking densities. The highest growth rate was found in treatment T, which was
stocked with lower densities (150/dec) although same food was supplied in all
treatments at an equal ratio. The lowest growth rate was obtained in the present
experiment under the highest stocking rate. Leboute ¢t al. (1994) obtained highest
weight gain in lower stocking densities compared to high stocking densities, in case of
tilapia culture in cages. Cruz and Ridha (1989) found no significant differences in mean
individual final weight, daily growth rate and survival rate among three stocking
densities, in case of (O. spilurus) in nursing phase for 68 days in cages. The average daily
weight gain and specific growth rate in the treatment T, was significantly higher than
that of T, and T; which might be due to less competition for feed in lower stocking
density.

The percent survival as recorded in the present study varied between 84 to 92 %.
The survival rate recorded in present study is higher than that the survival rate recorded
by Hussain et al. (1987), which might be atiributed to the relatively larger size of
fingerlings (15g). The mean values of survival (%) were 92.31+0.26, 87.46=+ (.08 and
84.52+0.38 for treatments T,, T, and T; respectively. Treatment T, and treatment T,
showed significantly higher survival than Treatment T;. Survival rate was found to be
negatively influenced by different stocking densities. It might be due to high
competition of food and space among the fishes.

The total production of fish in treatment T,, T, and T; were 1858 kg/acre/100 days,
2388 kg/acre/100 days and 2678 kg/acre/100 days. Although the mean weight gain in
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treatment T was highest but total production was highest in treatment T; which might
be due to higher number of fishes. The present result supports the findings of Dimitrov
(1976) who achieved the best production from higher stocking densities when compared
to that achieved with the lower ones.

A simple economic analysis was performed to estimate the net profit from this
culture operation. During the economic analysis it was found that gross profit was
highest (Tk. 278,534) in treatment-T, where (Tk. 208,040) in treatment-T, and (Tk.
248304) in treatment-T, respectively, which might be due to higher stocking density but
net profit was higher in case of lower stocking density. It was observed that the highest
net profit (Tk. 246.88/decimal/100 days) was obtained with stocking density of 150
fish/decimal (T,) while the lowest profit (Tk. 118.26/decimal/100 days) was obtained
with stocking density of 250 fish/decimal (T;). Thus, the results of the present study
indicated that a stocking density of 150 fish/decimal is optimum for GIFT tilapia
culture with formulated feed.
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