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In the present study, growth potential of juvenile black fin sea bream, Acanthopagrus berda was examined
in brackish water ponds. Fish were stocked @ 1500 individuals per pond (2 treated and 2 control) of
approximate dimensions, 13.72 m x 10.97 m x 1.52 m (229 m®). In treated ponds, fish were fed with
artificial diet (protein 42%, lipid 20% and energy 25.2 kJ g') for 120 days in three equal meals. On
the other hand, control ponds remained without additives. During the whole study period, water quality
parameters of the experimental ponds remained as salinity (15%o -20%o), dissolved oxygen (5.6 to
7.5ml/l), temperature (25°C to 28°C). p* (7.6-7.8), ammonia (NH,-N) and ‘nitrites (NO,-N) less than
(0.001mg/1), Secchi’s disc visibility (8 cm to 46 cm). Higher percent weight gain (2665 g), specific growth
rate (2.76+0.5 % day™'), best feed conversion ratio (0.14), condition factor (4.1), viscerosomatic index
(7.1), hepatosomatic index (1.4) were significantly (P< 0.05) higher of fish treated with the artificial diet
as compared to those in control ponds. Length-weight relationships of the juveniles showed significant (P
< 0.0 I) growth and condition factor associated to feed application in treated ponds. Body composition of
the fish was not significantly (P>0.05) different in both the treatments, though protein and lipid contents of
fish in treated ponds were greater than that of control ponds. The moister content of liver, muscle, viscera
and whole body were not significantly different in control and treated ponds. These results concluded
that feed including 42% protein and 20% lipid are best for culture of black-fin sea bream 4. berda (body
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weight 8.5 to 235 g) in brackish water earthen ponds.

INTRODUCTION

quaculture production is growing greatly since last two

decades in the world over, wherein Asia is contributing
about 87% of the total global aquaculture output (Ahmed
and Lorica, 2002; FAO, 2006). Aquaculture now produces
one third of seafood being used worldwide (FAO, 2006).
To resolve future stress on seafood, aquaculture production
must be increased by 50 million metric tonnes by 2050
(Tacon and Forster, 2001). According to FAO (2015), no
access to appropriate technology and economic resources,
together with environmental effects and diseases are the
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major problems in enhancing this production coming from
aquaculture sector. Generally, mariculture already removes
a considerable fraction of food from the oceans (Naylor e?
al., 2000). Beside that fish is an important part of human
food (Abbas et al., 2011), as it is a best source of protein.
In addition, fish as diet can be steadily and gradually
resolve the intimidating crisis of malnutrition. Keeping
in view the dietary as well as medicinal significance of
fish, it is necessary to utilize all the accessible resources
to develop this industry (Naylor et al., 2000). One of the
living example in this regard is Bangladesh, where a 1.5
million ponds of different sizes covered an area of 146,955
hectares of land providing 60%—-80% of the animal protein
needs (Toufique and Gregory, 2008).

The science and art of mariculture is yet to be
developed in Pakistan, though some beginning has been
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made with shrimps (Hassan and Haq, 1975; Hassan,
1980; Amjad, 1988; Amjad and Jones, 1992). No attempt
has so far been made to culture marine finfish species,
particularly on commercial scale, though information
about fish larvae and juveniles is available to some
extent (Niazi, 1980; Ahmed, 1982, 1985, 1987, 1988;
Hassan, 1983, 1987, 1988, 1989, 1992a, b; Abbas and
Siddiqui, 2009, 2013; Abbas et al., 2011). In Pakistan,
marine aquaculture is now capable to grow because of
the awareness of public and government sector due to
significant declining of capture fisheries in the last decade
(Anonymous, 2012). There are some freshwater farming
practices in Pakistan but are focused on Indian major carps
which have been considered as low productive, due to
improper management and technology e.g., low stocking,
inadequate fertilization and feeding. Virtually, mariculture
in our country is lacking, beside that due to its high quality
meat, Acanthopagrus berda is extremely popular with
consumers as protein source of their food (Anonymous,
2012). But during the last 15 years, the natural habitat of
Acanthopagrus berda has been despoiled considerably as
the steady deterioration of aquatic ecosystems combined
with the reduction of estuaries (Hussain and Mazid, 2001).
Therefore, aquaculture of this species is the need of time.
Similarly for sustainable aquaculture the feed production
techniques for Acanthopagrus berda are essential to
compensate its landing deficit.

Some studies for developing artificial feed for other
species has been conducted by many scientists (Abbas and
Siddiqui, 2009, 2013), but are confined to the experimental
trails in laboratory. No attempt has, so far, been made for
evaluation of feed in the field. Although, balanced artificial
feed for A. berda has recently been investigated (Rahim et
al., 2015). Although, sea bream is known to be adoptable to
brackish and marine pond conditions (Sadek et al., 2004),
but no published record is available about its culture in our
country. Therefore, first attempt was made to test artificial
feed in brackish water ponds to evaluate efficacy of this
feed along with assessment of the suitability of 4. berda
for aquaculture in Pakistan. The present investigation may
be important for zoologists who would like to work on fish
nutrition for developing sustainable pond fish farming in
coastal areas, keeping in view that fish belongs to Phylum
Chordata.

MATERIALS AND METHODS

Feed preparation

A feed was formulated to contain 42% protein and
20% lipid using fish meal as the major source of protein
and fish (cod) liver oil as lipid source (Rahim et al., 2015;
Table I). Tapioca was used as a source of carbohydrates.

Ingredients were ground and mechanically mixed for 15
min to ensure homogeneity, and fish oil was added, and
then mixed again for 15 min. Water (250 ml kg dry
ingredients mixture) was added and mixed for another 15
min to attain a consistency appropriate for pelleting. The
wet mixture was then passed through a mincing machine;
the resultant vermicellies were oven-dried at 30°C for
24 h. Thereafter, the crispy material was cut into 2-mm
diameter pellets which were stored in polythene bags at
—20°C until used. About 50 g of diet was ground in a mortal
for chemical analysis.

Table I.- Feed formulation and chemical analysis.

Ingredients’ g 100 g! diet (dry)
Fish meal 37.5
Tapioca flour 13.6
Lupine seed meal 6.8

Corn gluten meal 7.5
Wheat flour 12
Vitamin-mineral premix 2.6

Cod liver oil 20
Proximate composition?

Moisture 7.6£0.5
Crude protein® 42.1£2.3
Crude lipid 20.0+1.0
Crude fiber 3.4+0.7
Ash 13.6+0.9
Carbohydrates* 20.9+1.6
Energy (kJ/g) 25.2+1.9

'Rahim et al. (2015).

“Dry matter (%): number of samples = 5.

*Measured as N x 6.25.

4Carbohydrates = 100 — (%protein + % fat + % ash + %fiber).

Juvenile collection and stocking

Juvenile black fin sea bream (4. berda) were
collected from Sonari Channel, Hawks Bay, Karachi and
Bhambhore, a small historical town located 72 km from
Karachi in August, 2015. Keeping in view the habitat of
the specie, experimental ponds were prepared in that area
where the saline as well as fresh water was available for
the quick management of salinity and water quality as well.
The salinity of pond water was maintained as 20%o. Fish
juvenile (mean weight 8.5 g) were stocked in four earthen
seawater ponds (2 treated and 2 control) of approximate
dimensions, 13.72 m x 10.97 m x 1.52 m (229 m?).
Initially, fish were fed for one week with live feed to adopt
the new environmental condition of ponds. After one week
of acclimatization, fish were fed with artificial feed for four
months in treated ponds. While control ponds remained
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on natural food (zooplankton, phytoplankton and little
quantity of minced trash fish). Water was added weekly
due to decrease in water column by evaporation which
caused increasing salinity. Fish were fed with balanced
diet @ 2.5% live body weight with feeding frequency of
three times per day for 120 days in treated ponds (Rahim
et al., 2015). Twenty fishes were randomly sampled from
each pond fortnightly so as to measure length and weight for
growth assessment of fish.

Water quality

Water samples were regularly collected from all
ponds once a week. Air and water temperatures were
recorded by thermometer. Light penetration was measured
with the help of Secchi’s disc. The pH of water samples
was determined with pH meter. Dissolved oxygen contents
were measured by Winkler’s technique. Nitrates and
phosphates were estimated as well (Boyd, 1981).

Chemical analysis

After the completion of experiment, three fishes
from each pond were taken for dissection to calculate the
weight of viscera and liver, hepatosomatic index (HSI)
and viscrosomatic index (VSI). Subsequently, three fishes
were collected and killed for the proximate analysis of
the viscera, liver, muscle and whole body composition.
Crude lipid (CL), moisture and crude protein (CP) were
determined by using the standard procedures of AOAC
(2000). Moisture was determined by drying into an oven
(Labostar-LG 122, Japan) at 105°C for 24 h; ash by
burning in a muffle furnace (Isuzu, Japan) at 550°C for
18 h; crude protein by the Kjeldahl method (N x 6.25)
using an automatic Kjeldahl System (Buchi 430/323,
Switzerland); crude fiber by acid detergent fiber analysis,
crude lipid by chloroform/methanol (2:1, v/v) extraction
procedure (Folch et al., 1957). The carbohydrate content
was calculated by subtracting the content of lipids, total
protein and ash from the dry weight, and gross energy
estimation was made using an automatic bomb-calorimeter
(Parr Instrument, model 1265, USA).

Calculations and statistical analysis

The data was analyzed by one way analysis of
variance (ANOVA) to calculate the growth performance
of fish. Difference Among means was calculated by 5%
probability levels addressing Duncan’s multiple range
tests. The efficacy of artificial feed for black fin sea bream
A. berda was determine by the maximum percent weight
gain of fish. Percent weight gain (%WG), specific growth
rate (SGR), protein efficiency ratio (PER), feed conversion
ratio (FCR), feed intake (FI) and condition factor (CF),
hepatosomatic index (HSI) and viscrosomatic index (VSI)

were calculated by the following formulae:

WG, % of initial weight =100x[final W—initial W/initial W1.
CF =100 x weight / length?

SGR =100 x (In final W — In initial W/period).

FCR = diet given / WG)

HSI=wet of liver (g)/empty fish weight (g)x100; total of
initial was1.24%.

PER = wet WG / Nx6.25 intake.

VSI=100x[wet weight of visceral organs and associated
fat tissue (g) / wet body weight g].

RESULTS

Chemical composition of the experimental diet

The nutrient balanced diet (42% protein) was given
to the juveniles of A. berda as suggested by Rahim et al.
(2015). The chemical analysis of test diet showed that feed
contained approximately 42.1% protein, 20.0% lipid, 13.6
% ash, 20.9% carbohydrate, 7.6 % moisture and 25.2 kJ/g
energy (Table I).

Table II.- Physico-chemical parameters of the treated
and control ponds.

Parameter Experimental ponds
Treated Control
pH 7.6-7.7 7.7-7.8
Temperature (°C) 25-27 25-28
Salinity (%o) 15-20 15-20
Dissolved oxygen (ml/1) 5.6-7.0 5.6--7.5
Ammonia 0.001-0.01 0.001-0.01
Secchi’s disk visibility (cm) 18-46 8-18

Concentration was taken in mg/liter. Different superscripts show
significant (P>0.05) difference among treatments.

'"WG, % of initial weight =100 x [final W — initial W / initial W.

2SGR =100 x (In final W — In initial W / period).

SFCR = diet given / WG).

*SGR =100 x (In final W — In initial W / period).

SCF =100 x weight / length.

°HSI = wet of liver (g) / empty fish weight (g) x100: total of initial
was1.24%.

"VSI =100 x [wet weight of visceral organs and associated fat tissue (g)
/ wet body weight g].

Physico-chemical parameters

During the whole study period, salinity in both
(treated and control) ponds was maintained at 15%o -20%o;
dissolved oxygen (DO) ranged from 5.6 to 7.5ml/l and
temperature was recorded as 25°C to 28°C. The pH (7.6
-7.8) was found slightly alkaline in both ponds (Table II).
Ammonia (NH,-N) and nitrites (NO,-N) were less then than
0.001mg/1 in this study. Secchi’s disc visibility was found
to be ranged from 8 cm - 46 cm in both the ponds (Table II).
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Table III.- The weight gain (WG %), specific growth rate
(SGR), feed conversion ratio (FCR) and protein efficiency
ratio (PER), condition factor (CF), hepatosomatic index
(HSI) and viscerosomatic index of juvenile black fin sea
bream, A. berda in brakish water earthen ponds.

Parameter Experimental ponds
Control Treated
Final weight 87+1.4 235+3.8°
WG%' 817.64+0.4* 2664.7+0.8°
SGR? 1.84+0.3° 2.76+0.5°
FCR? 1.2+0.4° 0.14+0.3°
PER* 1.2+0.17 1.4+0.3°
CF? 2.1+0.1* 4.1£0.2°
HST® 1.2+0.2° 1.4+0.1°
VST 5.1+0.17 7.1+.03%
Survival 98a 100b
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Fig. 1. Increase in body weight of juvenile black fin sea
bream, A. berda fed diet containing 42% protein and 20%
fish oil for 120 days.

Growth performance and nutrient utilization

No symptoms of disease was found during the entire
study period. Although, 100% survival rate was noted in
the treated ponds, the control ponds showed 98% survival
rate. Two percent mortality in the control ponds might
have been due to the deficiency of dietary nutrients in
such competent and poor food circumstances. Higher
weight gain (2664.7%) was observed in treated ponds as
compared to the control ponds (817.64%) (Tables 111, IV).
Best specific growth rate (SGR) value (2.76) was noted in
the pond treated with artificial feed, while in contrast the
SGR value of controlled ponds was low (1.84) as shown in
Table III. Protein efficiency (PER) value of treated ponds
was better than that of controlled ponds. Condition factor
(CF) of treated ponds was considerably greater than that
of control ponds. The hepatosomatic index (HSI) and

viscrosomatic index (VSI) of ponds treated with artificial
feed were slightly greater than that of without artificial
feed (Table III).

Table 1IV.- Length-weight relationship of the
experimental fishes at stocking and harvest.

Para-  Length-weight relationship Residual standard
meters deviation

Control Treated Control Treated
At W=2.552 L% W=2.867 L'**  0.35 0.79
stocking 1=0.97 r=0.99
At W=2.549 L% W=2.652 L*%°  0.365 0.88
harvest 1°=0.94 r’=0.97

Data are means of 2 treated and 2 control ponds.

Table V.- Body composition (% wet weight basis) of
muscle, liver, viscera and whole body of A. berda in
control and treated ponds.

Parameters Experimental ponds
Control Treated
Muscle
Moister 72.4£1.9 71.8£1.5°
Protein 13.1£1.2° 13.4+1.42
Lipid 1.6+0.6° 1.4+0.9°
Ash 1.1+0.2° 0.9+0.17
Liver
Moister 63.1£1.7° 63.3£1.2°
Protein 11.4+1.32 10.6+0.9°
Lipid 7.4+1.0.6* 8.3+£1.2°
Ash 1.2+0.17 1.3+0.3?
Viscera
Moister 58.1+1.8° 57.9+1.3°
Protein 14.4+1.0° 13.8+0.8°
Lipid 15.4+1.6° 18.2+1.4°
Ash 1.2+0.2° 1.440.1¢
Whole body
Moister 72.5£1.2° 70.5+£0.9°
Protein 16.8+0.8° 19.5+1.4°
Lipid 10.1+0.3¢ 14.1+£0.7°
Ash 5.4+0.5° 4.3+0.3¢

Similar superscripts show no significant (P>0.05) difference among
treatments. Initial body proximate composition was: moisture 77.2%,
protein 18.4%, and lipid 6.2% and ash 5.1%, and total lipid content of
liver, viscera and muscle were 8.2%, 12.5% and 0.8%, respectively.
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Body composition

The body composition of harvested sea bream was
not significantly different in both treatments (Table V).
Anyhow moister contents was not significantly affected by
the treatments, while protein and lipid contents of fish whole
body was greater in treated ponds than that of control ponds
(Table V). In contrast, the ash content of treated ponds was
less than that of controlled ponds. The moister and protein
of viscera of both treated and control ponds were similar
but lipid contents of treated ponds were greater than that
of controlled (Table V). Ash contents of liver did not show
any significant difference among treatments. The liver
composition shows high lipid level in pond treated with
artificial feed while moister, protein and ash content was
not significantly different in treated and control ponds. No
significant difference in muscles composition of treated
and controlled ponds were noted in the present study.

DISCUSSION

In the present study, water quality of control and
treated ponds was suitable for good growth of 4. berda
that is evident by the recommended physico-chemical
parameters (Boyd, 1981). Salinity of both the ponds
was ranged from 15 to 20 ppt. This level of salinity is
considered as best for estuarine specie like sea bream and
sea bass (Ercan et al., 2015).Water temperature of both
the ponds was feasible for such warm water fish (Mizanur
et al., 2014). Ammonia in both control and treated ponds
was less. Generally, ammonia and nitrates concentration
remained in little quantity as fertilizers were not added
in the ponds and were usually not harmful for fish pond
productivity (Mahboob and Al-Ghanim, 2014). Dissolved
oxygen (DO) in treated and control ponds ranged from
6.6-7.5 ml/l, although no aeration was provided to the
ponds. However, DO was best due to strong wind flow in
the coastal region (Hussain ef al., 2014).

Fish in treated ponds showed 100% survival rate,
while in control pond the survival rate was 98%. Only
2% mortality might have been due to poor nutrient
circumstance in such competent environment. Higher
percent weight gain (WG) and production was observed
in pond 1 and 2 (treated pond). This indicates the best
efficacy of the diet which is already observed in glass
tanks in previous study (Rahim et al., 2015). While weight
gains of fish in control ponds were considerably less
than that of the treated ponds. This shows that sea bream
being carnivores’ fish need high protein diet for maximum
growth (Abbas ef al., 2015; Rahim et al., 2015). The 98%
survival in control pond shows that fish utilized the natural
feed of the pond for their body maintenance but this
natural feed was not sufficient for their best growth. The

specific growth rate of treated ponds were considerably
higher than the control pond. This reveals that high
protein diets enhance the growth of fish agreeing with
the finding of Sadek et al. (2004) for gilthead sea bream.
While low specific growth of treated ponds shows that
in this case sea bream utilizing the primary productivity,
maintaining the slow growth but not improved the growth
in poor protein and energy circumstance. In treated pond
the protein (42%) and energy (20%) are sufficient for the
growth performance of the fish, while in control ponds the
balanced diet was not available for growth which caused
poor growth performance (Eisawyand Wassef, 1984). It
also shows that plankton present in controlled ponds does
not fulfill the requirements of the sea bream.

Best FCR values for treated pond clear-cut narrates
the significances of the diet. Similar finding was also noted
by Abbas and Siddiqui (2013) for red snapper, Sadek et
al. (2004) for gilthead sea bream, they stated that FCR in
pond should be less because in earthen pond with artificial
feed the natural feed is also utilized by the fish which is
addition to the diet for growth. Similar studies was found
by many scientist for different species (Terziyski et al.,
2007; Ahmed et al., 2005; Jasmine et al., 2011; Khan
et al., 2002). According to them, growth of fish can be
enhanced with planktonic enrichment by using fertilizer.
But, in the present study, the fertilizer was not intentionally
used to check the rate of increment in growth performance
of sea bream fed with feed and without feed. Beside that
sea bream is not strongly planktonivorus fish, therefore,
the use of fertilizers were avoided in the present study.
However, fertilizers can be successfully used in earthen
pond even in carnivorous fish for indirect use of plankton
(Mischkea and Zimbab, 2004).

In this study, protein efficiency ratio of treated
ponds was slightly greater than that of control pond. The
hepatosomatic index (HSI) and viscrosomatic index (VSI)
of ponds treated with artificial feed were slightly greater
than that of controlled ponds. The body composition of sea
bream after four month rearing in earthen ponds showed
that whole body moister contents was not significantly
affected by the treatment while protein and lipid contents
of whole body was greater than that of controlled ponds.
These findings are similar to those reported by Abbas et al.
(2015). The moister and protein of viscera of both treated
and control ponds were similar but lipid contents of treated
ponds were slightly greater than that of control one. No
significant difference in ash contents of liver of the fish in
treated and control ponds was noted in the present study.
The liver composition shows high lipid level in pond
treated with artificial feed while moister, protein and ash
content was not significantly different in treated ponds and
control ponds (Mischkea and Zimbab, 2004).
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CONCLUSIONS

Finally, on the basis of biological and statistical data
it was concluded that efficacy of diet containing 42%
protein and 20% lipid was best for the growth of black
fin sea bream A. berda growing from 8.5 g to 235 g in
brackish water earthen pond. Water quality of these ponds
is strongly recommended as salinity, 15%o -20%o; dissolved
oxygen (DO), 5.6 to 7.5 ml/l; temperature, 25°C to 28°C
and pH, 7.6 -7.8 for good growth performance of the sea
bream.
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