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ABSTRACT

Sea bass, Dicentrarchus labrax, fingerings (1.11 g) were stocked in 240 m’
cages (4 x 3x 2.5 m each, equal 30 m?) placed in West-Northern Shore of
Mediterranean, West Lagoon, Matrouh Governorate, Egypt, to assess the responses
of sea bass to rear in intensive (50 ﬁsh/m’) or semi-intensive monoculture (35.8
ﬁsh/m’) or polyculture with golden grey mullet, Liza aurata, or sea bream, Sparus
aurata (715 sea bass+360 mullet or sea bream/cage, 30 m%). The fish were handly fed
on artificial diet (34.6 % protein) in wet form at a rate of 3-5% of the live body weight,
two fimes daily, in addition to 1 % trash fish one time daily, for 323 days. Growth,
survival, feed ulilization and net production were depressed with increasing density.
Final weight recorded were 172.29 gand 128.91g at a density 35.8 and 50 fish /m”,
respectively. The best fish performance and economic were achieved in sea bass
semi-intensive monoculiure and polyculture with mullet. The total fish production were
varied between 4.77-5.40 Kg/m® and the payback period between 0.74-1.01 years.
Keywords: Sea bass, Cages, Growth performance, Production, Economic feasibility.

INTRODUCTION

Mediterranean offshore mariculture is seen as a way to increase fish
production in areas where it would otherwise not be possible, and fulfill the
lack between the demands and the production of fish in Egypt. The increased
demands, concomitant with a shortage in sea bass, Dicentrarchus labrax,
commercial production has resuited in a sharp increase in their market prices
(Et-sayed and El-Ghobashy, 1897, Megapesca, 2001). The culture of sea
bass has been extensively practiced in many European and Mediterranean
coasts (Tsevis etfal, 1992; Barnabe and Guissi, 1993; Biakstad et al., 1996;
Landoli, 2000; Deni et al., 2000 and Stephanou, 2000 as well as Essa, 2001).

Essa (2000) and El-Gharabawy (2002) reported, marine fin fish, sea
bass and sea bream (Sparus aurata) represents the most important species
in mariculture programs in Egypt. However, only started to culture recently
due to lack of reliable technology for rearing and feeding suitable for Egyptian
conditions as well as lack of policy advise and training.

Therefore, the present work was conducted to study the effects of
stocking densities anda culture methods on growth performance, survival rate,
feed utilization parameters and economic analysis of cultivation sea bass
fingerlings in floating net cages placed in the Mediterranean offshore, West
fagoon, Matrouh Governorate, Egypt.
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MATERIALS AND METHODS

1- Fish and culture facility:

Fingerlings of sea bass, Dicenirarchus labrax, of about 0.8-1.2 g and
sea bream, Sparus aurata, of range 7-8 g used in this study were collected
from the Mediterranean coastal waters near Domitta branch of the River
Nile during the month of April, 2000. While the fingerlings of mullet, Liza
aurata, of about 3.2-3.7 g were collected from West lagoon, Mersi Matrouh
City, during April 2000.

Sea bass fingerlings of approximately similar weight were
stocked in April 18, 2000 into eight ﬂoatmg net cages of equal dimensions (4
m x 3m x 2.5m depth, equal 30 m°) to assess the responses of sea bass to
rear m intensive (50 fish/m’, about 1500 per cage) or semi-intensive (35.8
fish/m®, about 1075 per cage) Also to assess the responses of sea bass to
rear in semi-intensive monoculture or polyculture with golden grey mullet or
sea bream (715 sea bass +360 mullet or sea bream), two cages per
treatment. The cages were placed in West Lagoon, Mersi Matrouh City. Each
cage had a frame made of 2 inch aluminum pipe, with nylon netting bag of 6
mm mesh size and blocks of styrofoam were attached along two sides of the
metal cage as fioats. The fish were acclimated in the cages for 2 weeks to
adapt them to culture conditions and feeding regime in captivity. At the end of
cenditioning period, about 50 fish were netted from each cage weighed to the
nearest 0.1 g and their average initial weight and length were recorded.

During the growing period (May 2, 2000 to March 28, 2001, about
323 days), the fish were hand fed on standard diet in wet form at a rate of 5%
of the live body weight from beginning unfil the end of July 2000, then
reduced to 4 % until the end of Sept., 2000, after that to 3 % until the end of
the experiment , March 2001,two times daily for six days a week.
Formulations (%) and chemical analysis of standard diet are presented in
Table (1). Fish were fed also on fresh trash fish at a rate 1% of the live body
weight, one time daily for six days a week. The trash fish consisted mainly of
sardine, shrimp and rabbit fish.

A monthly sample of about 50 fish was netted from each cage and
weighed fo the nearest g, and the daily ration was readjusted accordingly.
Mortality rate was also monthly recorded for each cage throughout the study
period.

2- Water quality criteria:

Regular water samples were collected monthly from the cage area
(West Lagoon) for water quality analysis over a one-year period. Water
salinity (ppt), pH, oxygen content (mg/l), alkalinity (mg/l), ammonia {ma/),
nitrite, nitrate, phosphate (mg/l), biological oxygen demand {BOD, mgf),
chemical oxygen demand (COD, mg/l) and some heavy metals (mg/l) were
analyzed according to APHA (1989). A mercury thermometer used to
measure the surface water temperature at 10 hr. While transparency (cm)
was recorded by Secchi-disc.
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Table {1): Composition and proximate analysls of the artificial diet and
trash fish used during the course of present study,

expressed as % of dry weight.
Ingredient (%)
Artificial dlet {AD) (AD) {Trash fish (TF)

20

21

20

19

10

5

2

3

73.04 23.47

Crude protein( CP) 34.58 62.69
Ether extract(EE) 6.5 21.00
iCrude fiber(CF) 6.66 -
Ash 7.92 16.31
Nitrogen free extract (NFE) 43.34 -
Calculated gross energy Kcal (GE/100g DM) 443.03 551.81
P/ E ratio 7.78

3- Growth performance:

At the end of experiment, several measurements namely growth rates
and feed utilization parameters were caiculated as mentioned in Ballestrazzi
et al,, (1994) as follows:

3.1. Daily weight gain = Final body weight (g)- Initial body weight (g)/ Days
3.2. Condition factor (K) = Weight (g)/ {Total Iength)3 {cm) x100
3.3. Specific growth rate (SGR) = {Ln W, - Ln W) x 100/ T
Where: W, = Weight at the end of the experiment.
W, = Weight at the beginning of the experiment.
T =Time (days).

3.4. Survival rate = No. of fish harvested / No. of fish stocked x 100
3.5. Feed conversion ratio (FCR) = Feed intake (g)/ Weight gain (g)
3.6. Protein efficiency ratio (PER) = Weight gain (g)/ Protein intake (g)
3.6. Protein productive value (PPV%) = Protein increment {g) / Protein intake
{g) x100

Protein increment is the protein content in fish carcass (at the end -
at start of the experiment).

4, Economical Evaluation:

The economical evaluation was estimated during the present
experiment regarding the feed costs in nursing period. The following
proposed eguations were used in such evaluations {Hassanen, 1957):

Costs of 1 Kg (LE) = ? of each Kg ingredients x % of each
ingredients in diets.

Feed costs per Kg fresh fissile (LE) = Costs per Kg diet {LE) x Feed
conversion ratio.

To achieve & comparative economic analysis on sea bass
{Dicentrarchus fabrax) intensive or semi-intensive culture in fioating net
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cages, the following parameters as described by El-Hennawy (1980) were
employed: fixed costs, variable costs, total return, total income, operating
ratio, return on sales, return on costs and payback period, as the following:

Operating ratio = Total costs/ Return.

Return on sales = Net income / Return.

Return on costs = Return / Total income.

Payback period(years) = Investment / Total income.

5. Statistical Analysis:
Statistical Analysis were performed by using a computer
software program Graph PAD instate (Version 2.01) copyright © 1990-
1993 Steve Whetzel, Park- Davis 930762 A. Graph PAD software.

RESULTS AND DISCUSSION

1-Water quality criteria in West Lagoon, Mersi Matrouh City:

The analysis of West Lagoon Water during expenmental
period are shown in Table (2). Water temperature varied between 15-28 °c,
the average dissolved oxygen levels not less than 6.88 mg/l and pH values
were always on the alkaline side (7.35-8.10), while water salinity ranged from
32.18-36.25 ppt. These values were beneficial to marine fish growing (Peres
and Oliva-Teles, 2001, Erez et al., 1990; Sayer et al., 1993, Via et al., 1998).

The results of ammonia, nitrite, nitrate and phosphate concentrations
in the cages area (Table 2) almost laid in desirable range for fish growth and
survival. Tudor et al., (1984); Chakraborti and Jana (1991) found that,
concentrations of ammonia, organic nitrogen and phosphorus are usually well
below 1 mg/l in unpolluted water.

2- Stocking density:

The effects of stocking density of sea bass, Dicentrarchus labrax, on
fish performance in the present study are shown in Tables (3 and 4}, The
results demonstrated that, fish growth rates, condition factor, survival rate,
feed utilization parameters and total fish production were inversely
correlated (P<0 05) with stocking density. Atthe moderate density, L35.8
(35.8 fish/m®) the average final weight was 172.29 g, while the fish reached
only 128.91 g at the highest density, H50 (50 fish/m®), after 323 days
rearing period. The same trend was observed for weight gain (% / day),
average daily weight gain, survival rate and total production. Thereby, L35.8
fish group had higher condition factor values than H50 fish group (2.13 vs
1.96). It has been reported that Dicentrarchus !abrax reared in floating
cages in temperate areas at densities below 20Kg/m?® take about two years
to reach a marketable size of about 250 g (Pillay, 1990). Decreased growth
rate with increasing density can be explained by reduced feed
efficiency(Essa,1996) as well as protein and energy table (4). Table (4)
showed that , increase sea bass density from 358 to 50 fi sh/m®,
significantly decreased FCR, PPV, PER and EU by 50 %, 53.3%, 31. 9%
and 42.3%, respectively. At higher densities, the stress caused by crowding
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and extremely low or high water temperatures may have increased mortality
rates Pillay (1990) reported, the optimum temperature for sea bass was 22-
25°C. Cannibalism was also another important factor that may have
affected the survival of sea bass in the present study. Ssmﬂar observation
have been reported for sea bass stocked into 5120 m® floating cages
placed in Shatta brackish water canal near Domietta (El-Sayed and El-
Ghebashy, 1987).

Table (3): Performance of sea bass D. /abrax, fingerlings reared in
floating cages at two densities.

Density {fishim”}
Items 35.8 50.0

LAv. Initial weight (g) _ 1.11+0.22 1.11 + 0.22
FAv. Initial total length (cm) 5.04+£037 504 £0.37
LAv. Final weight (g) 172.20+19.00° | 12891 +14.48°
-Av. Final total length (cm) 19.70+0.57° 18.73 +0.68°
LAv. Daily weight gain (g/fish/day} 0.53° 0.39°
Specific growth weight(%/day} 511° 4.82°

Av. condition factor (k) at Expt. final 2.13+0.05° 1.961 0.04°

urvival rate (%) 86.33 +5.60° 74.20+7.13°

Total weight gain (kg fish/m™) 5.40" 4.78°
Total fish production (kg fish/cage30 m’) 162.00° 143.48°
*Figures in the same row with different superscripts are significantly different (p=0.05).

3- Culture methods:

The present trial was also underiaken to assess the response of sea
bass fingerlings to rear in mono or polycuiture with golden grey mullet, Liza
aurata or sea bream, Sparus aurala, in cages at West Lagoon, Mersi Matrouh

City.

It is clear from Table (5) that, sea bass fingerlings indicate a slightly
higher growth in weight {0.53 gfday), specific growth rate (5.12%/day) and
survival rate (88.11%} in polyculture conditions with mullet than in
monoculture (0.530 g/day, 5.11%/day and 86.33%, respectively). This mean
that golden grey mullet not caused decline in sea bass performance but even
stimulate it. This result was expected since the golden grey mullet were
utilizing some of the natural food, especially algae and phytoplankton, that
invalved in the net cage which otherwise could not utilize artificial diet
efficiently like sea bass, thus not competing with sea bass (Reinertsen et al.,
1993 and Siliem, 1998).The results of feed utilization parameters during the
present study (Table §) confirm these findings. The differences in FCR, PPV,
PER and EU between sea bass monoculture and polyculture with mullet were
not significant, But due to the low survival rate of mullet (74.4%), the
polycul;ture conditions of sea bass and muillet came second in the total fish
production after the sea bass maonoculture (4.77 vs 5.40 kgim ).

On--the other hand, sea bream, Sparus aurata, was apparently unable
to rear jointly with sea bass in semi-intensive cage culture conditions. This
may be related to the feed competition between sea bass and sea bream,
carnivorous fishes {Métailler et al, 1981; Kissil and Gropp, 1984; lzquierdo
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and Fernandez-Palacics, 1997). Thereby, sea bass possessed lowest resulis
of growth performance, survival rate, feed utilization parameters and
production, comparing with those recorded for sea bass monoculture or
polyculture with mullet (Table 5 and 6). Cannibalism was the main cause of
death in the polyculture of sea bass and bream.

5-Comparative economic analysis:

Table (7) demonstrated the economic performance of different sea
bass marine cage culture conditions in West Lagoon, Matrouh Governorate.
The results showed that, the intensive monoculture of sea bass or semi-
intensive polycuiture of sea bass and sea bream has to meet highest variable
costs because of high fish fingerlings and feed requirements, thereby, did not
achieves economic returns. In contrast, the annual capital costs of investing
in semi-intensive sea bass monculture or potyculture with muliet are relatively
low. This is due to the lower fish fingerlings and feed requirements in addition
to their higher fish production and of course their total returns (2715 and 1980
LE/cage (30m>/ 323 days, respectively).

The results of economical profitability parameters for different sea bass
marine cage culture conditions are summarized in Table (8). These results
were supported the results of economic performances in Table (7). Semi-
intensive sea bass monoculture or polyculture with mullet possessed the best
operating ratio {65.5% and 71.9%, respectively), return on sales {34.4 and
24.0, respectively) and return on costs (152.6% and 138.9%, respectively).
While intensive sea bass monoculture and semi-intensive polyculture of sea
bass and bream conditions show a loss in these values. This indicates that
these conditions or systems give low yield at high cost and require effective
management.

The present results are encouraging because the bayback period from
the successful systems varied between 0.74 to 1.01 years (Table 8). Through
proper management, it should be possible to reduce the cost of the main
inputs of artificial feed, which constitute about 57% from the totat variable

costs. .
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