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Abstract

As protein source, fish meal often used in fish feed though among different ingredients it is the expensive one. Pangas waste of
fish processing industries mostly discarded or sold in very cheaper prize which can be used as a replacement of fish meal in
fish feed formulation. An experiment was conducted to reveal the utilization of pangas industry waste in supplementary diets
of Indian major carp’s in pond system. To assess the effect of formulated feed, two types of diet namely Diet-2 (formulated
feed with pangas industry waste), Diet-3 (formulated feed with plants source ingredients) were prepared while Diet-1
(commercial feed) was purchased from the market and assigned to three treatments viz. T2, T3 and T1. Protein percentage of
diets were 30.84% (Diet-2), 28.13% (Diet-1) and 27.32% (Diet-3). The results of the study showed that, the highest weight
gain was obtained in Labeo rohita (190.62 + 1.80 g), Gibelion catla (202.46 + 1.84 g) and Cirrhinus cirrhosus (101.98 + 1.25
g) with Diet-1 and with Diet-2 the weight gain of the fishes were 170.68 + 1.28 g, 196.87 + 1.82 g and 90.83 + 1.53 g,
respectively. The highest net production of these fishes were estimated 3849.72 kg/ha for Diet-1 followed by Diet-2 (3179.13
kg/ha) and Diet-3 (2997.04 kg/ha). The cost of each kilogram of Diet-2, Diet-3 and Diet-1 were 33.58 BDT, 38.45 BDT and
41.95 BDT, respectively. As the obtained results showed that, feed formulation cost of Diet-2 is lesser than other two diets and
growth performance also closer to the commercial diet (Diet-1) therefore, pangas waste can be used in the diets of Indian

major carps along with other available feed ingredients in replacement of fish meal as used in Diet-1 (commercial diet).
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Introduction

Fish meal is a high quality protein source considered
indispensable in fish diet because of its superior profile of
indispensable amino acids and its value as an attractant.
Fishmeal is the most expensive ingredient in formulated
feeds and although research is ongoing on the evaluation of
alternative and cheaper ingredients ™ 2 Soybean meal
(SBM) has been considered the best protein source to
replace fishmeal, due to its wide availability and consistent
quality. Despite of its low contents of essential amino acids,
plant proteins may contain antinutritional compounds which
may affect fish growth 4 581, Fish nutritionists, however,
sought for alternative protein sources to replace fish meal
partially or totally with inexpensive plant and animal
sources that are available [ €,

In recent years pangus has become one of the most popular
commercial species in Bangladesh. The commercialization
of pangus culture and processing has lead to profitable
venture. Expansion of pangus processing industry has
resulted in increased discharge of waste. Waste reduction to
zero waste is essential for friendly environment and human
health 1. Pangus fish processing is concerned with proper
waste management and with adding value to fish products.
Freshwater aquaculture comprises mainly pond aquaculture
especially the polyculture of both native and exotic species.
Polyculture is the most common practice of carp culture [0,
For better utilization of different strata and zones of a pond,
three or more species must be stocked together. Provision of
feed enhances the fish production significantly and
production levels of 4-8 tons/ha/year are obtained using a
judicious combination of both the feed and fertilizers.

The goal of the present research was to evaluate the growth

performances of finfish such as Indian major carps (Labeo
rohita, Gibelion catla and Cirrhinus cirrhosus) in
polyculture system. Feed formulated by pangas waste along
with different low cost feed ingredients were used in
replacement of fish meal.

Materials and methods

Place of the study

The present study was carried out at the ponds of Faculty of
Fisheries, Bangladesh Agricultural University.

Selection and collection of fishes

For growth performance study, Indian major carps (Labeo
rohita, Gibelion catla and Cirrhinus cirrhosus) were
selected and cultured in the experimental ponds of Faculty
of Fisheries. Fish fingerlings were collected from the
hatchery of Bangladesh Fisheries Research Institute,
Mymensingh.

Selection and collection of feed ingredients

To carry out the experiment the selected feed ingredients
were collected from local market. Different types of feed
ingredients such as rice bran, maize, soybean, wheat bran,
molasses, vitamins and minerals premix were purchased
from local market of Mymen singh. The main ingredient
pangas industry waste (skin, fat, bladder, bone and stomach)
were collected from 7-Ocean fish processing industry
situated at Trishal, Mymensingh.

Diet formulation and preparation
For performing this experiment, the commercial feed (Diet-
1) was used as control and purchased from the local market
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and other two types of diets such as Diet-2 (formulated feed
with pangas industry waste) and Diet-3 (formulated feed
without pangas industry waste/formulated feed with plant
ingredients), were prepared in the laboratory.

Preparation of Diet-2 (formulated feed with pangas
industry waste)

Table-1 shows the ingredients of Diet-2 and Diet-3, used in
the present experiment. Diet-2 was prepared by using
pangas industry waste and other ingredients which were
brought from the local market. The collected wastes were
first washed, dried under the sunlight and milled. The
selected ingredients were mixed thoroughly. Mixing of
ingredients was performed by hand before adding water
with stirring to form dough. Finally, mixture made into
pellets using a pellet machine. The pellets were sundried.
The dried pellets were packed in air-tight water
impermeable bags and stored in dry and cool place. The
flow diagram of the preparation procedure of Diet-2 is
shown in Plate 1.

The supplementary Diet-3 was formulated in the laboratory
without using pangas waste (Table 1). All ingredients
(except pangas waste) were weighed accordingly. As in
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Diet-3, pangas waste was not used, therefore to make the
total volume 100, the other ingredients (soybean meal, rice
bran, wheat bran, maize etc.) were used in increased
amount. Measured ingredients were mixed thoroughly in
desired proportions. Pellets were prepared using a
mechanical hand pelletizer machine with a 2 mm diameter
grid. The formulation protocol of Diet-3 was similar as
followed for Diet-2.

Table 1: Ingredients and their amounts used for preparing Diet-2
(formulated feed with pangas waste) and Diet-3 (formulated feed
without pangas waste)

. . Percentage of Ingredients
Feed ingredients Diet-2 Diet 3
Pangas industry waste 40.00 -
Soybean meal 24.00 48.00
Rice bran 10.00 12.00
Wheat bran 10.00 12.00
Maize 13.00 25.00
Molasses 2.00 2.00
Vitamin & mineral mix 0.40 0.50
Salt 0.60 0.50
Total 100.00 100.00

Fig 1: Flow diagram for preparation of Diet-2 (Formulated feed with pangas waste) and other two Diets (where, a-rice bran; b-dried powder
of pangas processing waste; c-mixing of ingredients; d- addition of water to the ingredients; e-paste of ingredients; f-ingredients in mincer;
g-feed pellet preparation; h-drying of feed pellets; i-Diet-2 (diet with pangas waste); j-Diet-3 (diet without pangas waste); k-Diet-1
(commercial diet)

Commercial diet

Commercial diet (Diet-1) was used in this experiment as a
control (Diet-1). It was purchased from the distributor of
Krishibid Feed Limited which particularly known as Mega
Feed Limited.

Diet management and feeding rates

At the rate of 5% of fish body weight, the feed was supplied
in the pond for experimental carp fishes, daily for the first
month. Then the feeding rate gradually reduced to 4.5% in
the next two weeks and 4% in last two weeks. Feeding rates
were adjusted on the basis of fish weight gain on sampling
at 10 days interval. The daily ration was divided into two
parts. About half of the ration was applied in the morning
between 8.30 to 9.30 am and another half in the afternoon

between 4:00 to 5:30 pm.

Sampling of fish and water quality parameters

Sampling of fishes was done at each 10 days of interval to
observe the growth of fish and to adjust the feeding rate.
Weight of fish was measured by using an electronic balance.
Some important water quality parameters such as water
temperature (°C), dissolved oxygen (mg/l) and pH were
measured during the periods of sampling. The sample
collection was done between 8.30 to 9.30 am.

Parameters of quality assessment

Following the methods of the Association of Official
Analytical Chemists I proximate composition of all
individual feed ingredients and prepared feeds of those
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ingredients were analyzed in the Fish Processing Laboratory

of the Department of Fisheries Technology, BAU with

slight modification.

Weight Gain (WG), Survival Rate (SR) and Food

Conversion Ratio (FCR) of experimental fishes were

measured using the following formulae 1I:

= Weight gain (WG, %) = 100 x [(final weight (g) —
initial weight (g)] / initial weight (g)

= Survival rate (SR, %) = (Final no. of fish / initial no. of
fish) x 100

= Feed conversion ratio (FCR) = dry feed intake (g) /
[final body weight (g) — initial body weight (g)]

= On the other hand, Specific Growth Rate (SGR) and
Protein Efficiency Ratio (PER) were measured using
the following formulae (%1,

= Specific growth rate (SGR, % day-1) = 100 x (InWf —
InWi)/t

= Protein efficiency ratio (PER) = (Wf— Wi )/D

Where, Wf and Wi are final and initial weights (g), t is the
experimental duration (day) and D is crude protein intake.

Data analysis

Data obtained from the present study were analyzed to
assess the composition of different feed ingredients and
prepared diets. Data was entered into the MS Excel and
simple statistics such as range, mean, standard deviation
were done.

Results and Discussion

Proximate composition of experimental diets

The proximate composition of different experimental diets
including the control (commercial feed) were analyzed
which is shown in Table 2 (percent carbohydrate and fiber
contents in diets were not calculated, thus are not presented
in the table). There was a slight variation in protein, lipid,
ash and moisture content of different diets. The protein
content of different diets varied between 28.92% to 32.84%
and the Diet-2 contain the highest value (32.84%). The lipid
content varied between 5.65% to 12.53% while the highest
lipid content (12.53%) found in Diet-2 and the lowest lipid
content (5.65%) was found in Diet-1. The highest ash
content (12.83%) was found in Diet-2 and lowest ash
content (10.17%) was found in Diet-1. The moisture content
also varied in diets from 8.21% to 11.31%.

Table 2: Percent (%) Moisture, Crude protein, Lipid and Ash
contents of the experimental diets

L Treatments
Contents (%) in Diets Diet 1 Diet 2 Dict 3
Moisture 11.31 8.21 10.52
Crude Protein 28.92 32.84 29.63
Lipid 5.65 12.53 5.89
Ash 10.17 12.83 11.53

Protein is the major growth promoting factor in feed. The
protein requirement of fish is influenced by various factors
such as water temperature, feeding rate, availability and
quality of natural foods. In the recent years on the basis of
nutrition in freshwater aquaculture have led to the
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development of new feed formulations for Indian carp [*4 151,
It was reported that, the proximate composition of factory
made feeds are to be 20-30 percent protein, 2-4 percent
lipid, 10-15 percent fibre, 30-40 percent carbohydrate and 8-
10 percent ash and often are claimed to have been enriched
with lysine, methionine, vitamins and minerals (1. In recent
years, feeds from plant origin also have been accepted for
Indian major carps as the growth of fishes has been reported
to be as good as the traditional feed 71, It was also reported
that, diet containing 40% protein, 9.31% lipid and 10.08%
carbohydrate is the best one for a more profitable and
successful culture of the Common carp™®l. Those former
studies are in agreement with the obtained values of the
present study (9. Usually fish growth will be directly
proportional to the level within the range of approximately
20 to 40% crude protein. In terms of growth, food
conversion ratio, protein efficiency ratio, survival rate and
ratios of protein and lipid deposition in muscle, diet
containing 30% protein level revealed a significantly
(p<0.01) better performance for the Labeo rohita in
comparison with other diets containing lower or higher
protein levels %, The growth performance of rohu and catla
was improved by alternating the feeding schedules between
high and low protein diets 3. In diet 30% incorporated
protein resulted better results with respect of growth and
SGR for Cyprinus carpio Var. Nudus and Puntius
gonionotus respectively 22 231 which is similar with present
study. The earlier reports on Ictalurus punctatus 241, Salmo
gairdnerii 2, Sciaenops ocellatus ! indicated 6 to 11%
dietary lipid level considered as optimum for fish growth.
The present study result confirms that, the lipid content of
larvae and fingerling feed should be around 6 to 15%, the
oil content would be increased until it reaches 12-15%
according to the species and size of the fish 7],

The protein content of three different diets matched with the
suggestion that, herbivorous and omnivorous fish require a
diet with 25-35% crude protein 2% 29 |t was reported that,
growth and production in fish culture are generally
dependent on the daily feed consumption, qualities of feed
and feeding frequency. The growth of carp (Cyprinus
carpio) increases with protein levels and there was an
approximately linear increase of growth with feeding level
for any given diet (3%,

Water quality parameters

The mean value of the temperature measured during the
study period, in different treatments ranged from 26.5°C to
29.3°C (Table 3).

The minimum temperature (26.5°C) and the maximum
temperature (29.3°C) were observed in March and May,
respectively in pond 3. During the experimental period, the
mean value of the DO (mg/l) in the different treatments
ranged from 3.48 mg/l to 5.32 mg/l (Table 3). The highest
DO concentration (5.32 mg/l) and the lowest DO
concentration (3.48 mg/l) were observed in pond 3 on
March and May, respectively. The mean value of pH of sub-
surface water in the experimental ponds during the study
periods varied from 6.73 to 8.21 (Table 3). The highest pH
value 8.21 was recorded in pond 2 on May and the lowest
value 6.73 was observed in pond 1 on March.
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Table 3: Monthly variation in the ranges and mean value of water temperature (°C), dissolved oxygen (DO, mg/l) and pH in different

experimental ponds

Treatments

Pond 2 (Mean + SD)

Pond 3 (Mean + SD)

26.5-29.2 (27.4 £ 0.18)

265 - 28.6 (27.4 £ 0.99)

26.7-29.2 (28.1 £ 1.15)

27.2-28.8 (28 £0.75)

27.2-29.3 (28.2  1.01)

27.2-28.8(27.8£0.79)

3.94 532 (4.78 £ 0.61)

3.56 - 5.21 (457 £ 0.71)

3.55 - 4.84 (4.05 * 0.67)

3.65— 4.91 (4.23 + 0.63)

3.48—4.71 (4.12 + 0.61)

3.57 — 4.68 (4.18 * 0.56)

7.56 —7.91 (7.77 £ 0.15)

7.34—8.12 (7.67 £ 0.32)

7.687.89 (7.78 £ 0.11)

7.78 —7.91 (7.83 £ 0.06)

Parameter Months Pond 1 (Mean + SD)
April 26.9-28.7 (27.4+0.92)
Temperature (°C) May 27.5-28.6 (28.1 + 0.88)
June 27.4 - 28.8 (28.1 + 0.65)
April 3.67 —5.15 (3.86 + 0.30)
Dissolved Oxygen (DO, mg/l) May 3.65 —4.21 (3.85 £ 0.30)
June 3.65 —4.54 (4.02 + 0.44)
April 7.67-8.12 (7.87 £0.21)
pH May 7.68 —7.87 (7.78 £ 0.09)
June 7.87 —8.21(8.01 £ 0.15)

7.76 — 7.87 (7.81 % 0.05)

7.79_8.11(7.92 £ 0.16)

Temperature plays significant role in fish production. It was
reported that, the range of water temperature from 26.06 to
31.970C is suitable for fish culture®].Some researcher
reported, the range of surface water temperature from 30.2
to 34°C in polyculture of Indian and Chinese carps
(32333435 1t was observed that, food intake increases with
the increase in temperature up to optimum levels as the
energy requirement for maintenance increases. Ideal
temperature range for different cold water and warm water
species are 14-18°C and 24-30°C respectively . Indian
major carps can tolerate temperature ranging from 10 to
37.8°C BT, During study on the diurnal variations in
physico-chemical factors and zooplankton in a freshwater
pond temperature ranged from 20.5 to 30.5°C B8, In a study
on the development of low-cost feed for culture of giant
freshwater prawn (Macrobrachium rosenbergii de Man) in
ponds water temperature ranged from 26.0 to 32.4°C which
is more or less similar of the present study 9,

The dissolved oxygen content fluctuated due to
photosynthesis process in pond and respiration of the fish.
Oxygen consumption varies with different factors such as
species, size, activity, season and temperature. It was
reported that, cyprinids require 6-7 mg/l oxygen for better
growth, but the tolerance level is as low as 3 mg/l for
concise periods. It was also reported that, concentration of
oxygen above 5 mg/l is indicative of productivity [0,
[®IResearchers recorded the range of dissolved oxygen in
nine ponds of BAU campus, Mymensingh from 2.2 to 7.1
mg/l. Another researcher considered 5.0 to 7.0 mg/l of
dissolved oxygen content of water is fair or good in respect
of productivity ™. The observation of the present study is
more or less agreed with the previous findings.

The pH of water is a measure of hydrogen ion concentration
and indicator of the water quality (acidic or basic). A good
relationship between pH of pond water and fish culture was
found and obtained satisfactory results at pH 6.5 to 9.0 [,
It was reported that, pH 5 to 8 is good for fish culture [*2,
Some researchers reported that, the water having a pH range
of 6.5-9.0 is more suitable for fish culture and values above
9.5 are unsuitable. They also suggested that, a pH range of
6.12-8.6 is most suitable for survival of the Indian major
carp fry 1. Another researcher suggested that, neutral to
slightly alkaline pH has been found to be most favorable for
fish ponds 4. Mean pH values found during the present
study throughout the experimental period in different
treatments were in the suitable range for carp culture.

Growth performance of experimental fishes

Growth performance of Labeo rohita, Gibelion catla and
Cirrhinus cirrhosus in different treatments in terms of
weight gain, (%) weight gain, weight increment in every 10
days, FCR, PER were calculated.

Mean weight gain (g)

The weight gain of Labeo rohita, Gibelion catla and
Cirrhinus cirrhosus during experimental period in different
treatments was significantly different.

The highest weight gain in Labeo rohita (190.62 g),
Gibelion catla (202.46 g) and Cirrhinus cirrhosus (101.98
g) was found for Diet 1.

The lowest weight gain among these three treatments was
found for Diet 3. The weight gain for Diet 2 is average
compared with Diet 1. The mean weight gain is shown in
Table 4.

Table 4: Mean weight gain (g) of Labeo rohita, Gibelion catla and Cirrhinus cirrhosis in three different treatments for a period of three

months
Species _ i Treatments _
Diet 1 (MeanSD) Diet 2 (Mean+SD) Diet 3 (Mean+SD)
Labeo rohita 190.62 + 1.802 170.68 + 1.28P 140.99 + 1.63°¢
Gibelion catla 202.46 + 1.842 196.87 + 1.82° 191.52 +1.81°¢
Cirrhinus cirrhosus 101.98 + 1.252 90.83 + 1.53° 72.39 + 1.25°¢

S.N: The values in the same rows having similar letter (s) do not differ significantly otherwise differ significantly (p<0.05) as per

Duncan Multiple Range Test (DMRT).

Present study revealed that, the weight gain of Labeo rohita,
Gibelion catla and Cirrhinus cirrhosus in different
treatments ranged from 140.99g to 190.62g, 191.52g to
202.469 and 72.39g to 101.98g respectively during the three
months of study period. In a study, researchers found that,
the weight of catla, rohu, silver carp and grass carp varied
between 187.22 and 267.55 g in polyculture system during

rearing period of 5 months 31 which is slightly higher than
the present study. Another group of researchers found the
initial average weights 282g, 293g and 225g for Catla catla,
Labeo rohita, Cirrhinus mrigala and final average weight
3499, 353g and 2899 & which is not similar with present
findings. One researcher observed the weight gain of rohu,
catla and mrigal varied from 143g to 207g, 425g to 6899
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and 82.5¢g to 253.91g in polyculture and integrated culture
system 71, which is in between the range obtained for rohu
and mrigal in the present study. For catla the range is very
higher than the present study. Another researcher found a
variation in weight gain for rohu from 118.97g to 125.42g in
three months of study period ™8 which is more or less

www.allscientificjournal.com
Similar with the obtained value in the present study.

Weight increment (g) of experimental fishes

The highest weight increment of the experimental fishes
was found for Diet-1 and the lowest increment was found
for Diet-3 which is shown in the Table 5.

Table 5: Weight increment (g) of Labeo rohita, Gibelion catla and Cirrhinus cirrhosus in different treatments during the experimental

period
Weight Increment of Labeo rohita
Time (Days)
Treatments 0] 20 30 ) 50 60 70 80 90
Diet 1 (T1) 12.76 13.89 15.61 17.83 18.55 19.97 | 2128 | 2256 | 23.61
Diet 2 (T2) 11.67 12.76 14.88 16.15 17.35 18.92 19.88 | 21.15 | 22.53
Diet 3 (T3) 10.32 11.47 13.45 15.47 16.97 17.78 18.28 18.98 19.67
Weight Increment of Gibelion catla
Time (Days)
Treatments 10 20 30 40 50 60 70 80 90
Diet 1 (Ty) 17.35 18.73 19.74 | 2056 | 21.37 | 22.89 | 23.76 | 24.77 | 25.79
Diet 2 (T2) 15.44 15.76 16.59 17.88 1954 | 20.65 | 21.39 | 2233 | 2357
Diet 3 (Ts) 12.27 14.23 16.65 17.87 18.69 18.97 19.43 19.88 | 20.35
Weight Increment of Cirrhinus cirrhosus
Time (Days)
Treatments 10 | 20 30 40 50 60 70 80 90
Diet 1 (Ty) 9.28 10.62 10.84 11.16 11.47 11.78 12.18 12.67 13.78
Diet 2 (T2) 7.43 7.89 8.74 9.15 9.89 10.43 10.78 11.55 12.46
Diet 3 (T3) 451 5.69 6.64 7.25 8.46 8.79 8.93 9.52 10.34

One group of researchers found the daily weight gain of
catla, rui and mrigal 0.53g to 0.70g, 0.38g to 0.57g and
0.39g to 0.93g “Iwhich differ with the results of the present
study.

The daily weight gain of catla, rui and mrigal were reported
2579 to 3.44g, 2.08g to 2.759 and 2.53g to 3.21g
respectively by one researcher 5% in BAU campus which is
more or less similar with the present study. The weight gain
of rohu, catla, mrigal and sharpunti fry were found 43.63 g,
73.44 ¢, 57.99 g and 51.99 g respectively by another
researcher (51 which is higher than the present study.

3.3.3 Percent (%) weight gain

The significantly highest percent weight gain was obtained
with Labeo rohita (1035.08%), Gibelion catla (968.62%)
and Cirrhinus cirrhosus (991.56%) for Diet 1 (commercial
feed). The nearly higher percent weight gain was found with
Diet 2 (formulated diet with pangus waste). Clear difference
in percent weight gain was found with Gibelion catla among
the three treatments. In case of Labeo rohita and Cirrhinus
cirrhosis for Diet 1 and Diet 2 observed no significance
variation. The values of percent weight gain in different
treatments were presented in Table 6.

Table 6: Percent (%) weight gain of Labeo rohita, Gibelion catla and Cirrhinus cirrhosus in different treatments during the experimental

period
Species Treatments
Diet 1 Diet 2 Diet 3
Labeo rohita 1035.08 + 8.542 890.65 + 9.37° 865.75 + 7.36°
Gibelion catla 968.62 + 8.372 861.47 + 6.95° 766.88 + 6.24°¢
Cirrhinus cirrhosus 991.56 + 7.952 837.09 + 6.56° 815.65 + 6.17°

S.N: The values in the same rows having similar letter (s) do not differ significantly otherwise differ
significantly (p<0.05) as per Duncan Multiple Range Test (DMRT)

The result of weight gain (%) obtained in the present study
is more or less similar with a literature available on the
weight gain (%) of Indian major carps. The percent weight
gain for Gibelion catla, Labeo rohita and Cirrhinus
cirrhosis were 1879, 1215 and 907 while reared in a semi-
intensive pond for a period of 120 days and 704, 902 and
731 respectively for the same species of fishes collected
from riverine source 2. In different treatments of their
study, the highest weight gain (%) was found for Gibelion

catla, which is similar to the findings of other researchers
[53]

Specific growth rate (SGR, %/day)

The specific growth rate (SGR, %/day) of Labeo rohita,
Gibelion catla and Cirrhinus cirrhosus in different
treatments ranged from 2.45% to 2.72%, 2.41% to 2.68%
and 2.52% to 2.69% respectively.

The significantly highest SGR value was obtained in Labeo
rohita (2.72%l/day), Gibelion catla (2.68%/day) and
Cirrhinus cirrhosis (2.69%/day) for Diet 1. SGR (%/day) of
Labeo rohita and Cirrhinus cirrhosus in Diet 2 and Diet 3
showed no significant.
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Difference with Labeo rohita and Cirrhinus cirrhosus but
Gibelion catla showed significant variation. The specific
growth rate (%/day) of different treatments is presented in
Table 7.

Table 7: Specific growth rate (SGR, %/day) of Labeo rohita,
Gibelion catla and Cirrhinus cirrhosus in different treatments
during the experimental period

Treatments
Diet 1 Diet 2 Diet 3
2.72+0.01% | 2.61+0.02° | 2.45 + 0.04°

Gibelion catla 2.68 +£0.022 | 2.54 +0.01° | 2.41 £ 0.01°
Cirrhinus cirrhosus | 2.69 +0.03? | 2.53 +0.03° | 2.52 + 0.03"
S.N: The values in the same rows having similar letter (s) do not
differ significantly otherwise differ significantly (p<0.05) as per
Duncan Multiple Range Test (DMRT)

Species

Labeo rohita

Some researchers reported the mean SGR (%/day) of catla,
silver carp and golda in different treatments 1.19 to 1.21%,
1.26 to 1.40% and 1.99 to 2.07% respectively 4 while
other researchers reported the mean SGR (%/day) of catla,
rohu, mrigal and mahseer in different treatments under
polyculture system 1.09 to 1.12%, 1.13 to 1.14%, 1.10 to
1.12% and 1.15 to 1.16% respectively 5%, SGR (%/day) of
catla, rui and mrigal varied from 1.34 to 1.62%, 1.66 to
1.89% and 2.51 to 2.68% respectively in the experiment of
another researcher 71, The calculated SGR (%/day) value of
the fishes in the present study is higher than the findings
mentioned above, which might be due to the differences in
time and location of experiment. SGR (%/day) value of
Labeo rohita fingerlings ranged between 3.11 to
12.21%/day in different treatments of an experiment (53,
which is higher than the values obtained in the present
study.

Feed conversion ratio (FCR)

Mean feed conversion ratio (FCR) in different treatments
ranged from 1.62 to 1.83 (Figure 1). The best FCR value
was observed for Diet 1 (1.62 + 0.11) where Diet 2 (1.69 %
0.12) showed comparatively better result than Diet 3 (1.83 £
0.13). Significant variation in FCR value among the
treatments were observed.

2.8 mLabeo rohita
mGihelion catla
Cirrhinus cirrhosus

2.7
2.6 -
2.5 -
2.4 -
2.3 -
2.2 +

Diet 1 Diet 2 Diet 3

Fig 2: Comparison of mean FCR of diets in different treatments
during the experimental period

The obtained mean FCR values ranging from 1.62 to 1.83 in
different treatments of the present study are comparable
with the FCR values of 1.47 to 1.69[55] for carps in various
stocking densities. While a group of researchers 58 recorded
a low FCR value of 1.9, other researchers 71 observed
higher FCR value of 3.9 for carp in polyculture system even
with commercial fish feeds. In an experiment with 7
different diets, researchers 5% found FCR value for Labeo
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rohita in the range between 0.99 to 1.79. Another researcher
1581 reported FCR values in the range from 1.5 to 2.0, good
for most of the aquatic organisms. In the present study, the
FCR value ranged from 1.62 to 1.83 in three different
treatments which is more or less similar with the previous
findings.

Protein efficiency ratio (PER)

Mean protein efficiency ratio (PER) in different treatments
varied from 2.09 to 2.43 (Figure 2). Significantly best PER
value was obtained with Diet 1 (2.43) while Diet 2 (2.25)
showed comparatively better result than Diet 3 (2.09)
among the three different treatments.

2.5
2.4
2.3
2.2
2.1

;| l:
1.9' T T

Diet 1 Diet 2 Diet 3

Fig 3: Comparison of mean PER of diets in different treatments
during the experimental period

The PER value in different treatments ranged from 2.17 to
2.37 for Labeo rohita in a growth performance study where
soybean meal was used as a dietary protein source %, The
mean PER value (ranging from 2.09 to 2.43) in different
treatments of the present study is more or less in agreement
with the above mentioned result.

Survival rate (%)

The survival rate (%) of different fish species in different
treatments was fairly high. It was estimated after harvesting
of fish by draining out the ponds. The survival rate (%) was
found for Labeo rohita (93.89%), Gibelion catla (92.87%)
and Cirrhinus cirrhosus (94.73%) with Diet-1 (Figure 3).
There was no significant variation of survival rate among
the treatments accept Labeo rohita with Diet-1.

96 mLabeo rohita
uGibelion catla

Cirrhinus cirrhosus
94

92

2

88

86

84

Diet 1 Diet 2 Diet 3

Fig 4: Comparison of survival rate (%) of Labeo rohita, Gibelion
catla and Cirrhinus cirrhosus in different treatments during the
experimental period

Some researchers found the survival rate of carps ranging
from 89.23% to 99.23% 6%, some reported the range of
survival rate from 93.30-100% [ while another group of
researchers (621,

Observed the range of survival rate from 70 to 93.33% of
Cyprinus carpio fingerlings in different treatments.
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In the present study the survival rate (%) of carps ranged
from 88.84 to 94.73% which is more or less similar with the
above mentioned results. On the other hand, some
researchers [%3, Observed that survival rate (%) ranging
from 71.43% to 81.40% which were lower than the range
found in the present study.

Estimation of fish production
Total net production of fish in terms of kg/ha during the

www.allscientificjournal.com

experimental period is presented in Table 8. The net
production of Labeo rohita, Gibelion catla and Cirrhinus
cirrhosus was estimated 3849.72 kg/ha for Diet 1 followed
by 3179.13 kg/ha for Diet 2 and 2997.04 kg/ha for Diet 3
respectively.

The specie wise highest gross production was found for
Labeo rohita (1395.87 kg/ha).

Gibelion catla (2078.67 kg/ha) and Cirrhinus cirrhosus
(765.96 kg/ha) for Diet 1.

Table 8: Total net production of fish in terms of kg/ha during the experimental period

Species wise gross production (kg/ha)

Species wise net production (kg/ha)

TreatmentsLabeO rohitalGibelion catlaCirrhinus cirrhosus|Labeo rohitalGibelion catlaCirrhinus cirrhosusTOtaI net production (kg/ha)
Diet-1 1395.87 2078.67 765.96 1267.97 1868.86 712.89 3849.72
Diet-2 1125.27 1692.19 675.18 1027.58 1535.68 615.87 3179.13
Diet-3 1112.56 1675.15 535.87 997.36 1483.73 515.95 2997.04

3.3.9 Cost analysis of formulated diets

Diet-1 (prepared by Krishibid Feed Limited) is the
commercial feed which is used widely in Bangladesh for
finfish monoculture/polyculture was brought directly from
the whole sell market. The cost of one sack (25 kg) feed was
1090 BDT. The calculated price including carrying cost was
43.60 BDT/kg. The estimated per kilogram cost of two
formulated diets and the cost of per kilogram commercial
diet are shown in Figure 4.

50

40 -

30

20 | Hprice

10 -

0 - T
Diet 1

Diet 2 Diet 3

Fig 5: The graphical presentation of price of three different
experimental diets

The high protein content in the naturally available feeds
provides an inexpensive feed supplement during the initial
grow-out period suggested by a researcher 64 which is in
agreement with the results of the present study. Some
researchers [ 61 have reported that, fish feeds prepared
with ingredients from plant origin have been effective and
less expensive. In Diet-2 and Diet-3, pangas waste and plant
based protein especially soybean meal was used respectively
as protein supplement. Researches ] observed that, in the
recent years, feeds from plant origin have been accepted for
Indian major carps as the growth of fishes has been reported
to be as good as the traditional feed.

4. Conclusion

The results of the present study show that, along with other
available low cost ingredients inclusion of pangas waste in
Labeo rohita, Gibelion catla and Cirrhinus cirrhosus diets
not only provided better protein percentage in the diets but
minimized the feed production cost in a significant margin.
Therefore, the study could be concluded as- in diet
preparation for Indian major carps, fish meal can be
replaced by pangas (Pangasianodon hypophthalamus)
industry waste as animal protein source.
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