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SUMMARY

The present study is an attempt on the way of pisciculture intensification of gilthead
seabream (Sparus aurata) to evaluate the utilization of two different wet (sea) feeds and a
dry aquafeed with caged juvenile S. aurata. The study was carried out during 1999 under
on-farm ambient conditions in the Governmental Fish Farm at Damietta (Al-Mousallas).
Cach cage was stocked by 30 fingerlings. Three groups, cach of three cages (replicates)
were allotted to receive gradually the experimental diets. which consisted of pelleted diet
(1), trash fish (2) or small shrimp (3). All diets were daily offered at a fixed feeding rate of
6% of the wet body weight of fish over a 6 days working week for twelve weeks,

The water quality criteria measured in the experimental area were suitable and within
the recommended ranges of seabream aquaculture. Diet No. 3 contained higher protein
percentage; yet, diet No. 1 was berter than the other tested diets in essential amino acids
index, egg protein ratio and biological value. Therefore, diet No. 1 reflected superior (P <
0.05) final body weight, condition factor, daily weight gain, specific growth rate, feed
consumption and feed conversion efficiency compared with both wet diets (No. 2 and 3).
Fish body composition at the end of the experimental period revealed that diet No. 1 gave
significantly higher fat and lower crude protein percentages than the other diets. Fish group
fed on pelleted diet (1) reflected significantly better nutrient utilization than that fed on diet
2 or diet 3. Diet 1 was more expensive than the live foods (2 and 3}. thus the cost of one
Kg fresh fish produced by feeding on diet | was more than five times compared with diets
{2 and 3). The clinical examination revealed presence of cormneal cloudiness in fish group
fed on the pelleted diet. Although, there were no fungal growth in the experimented fish,
their kidneys and liver were invased by Fibrio anguillarum, The parasite Paramaeba Sp.
infected the gills of al! fish groups. Some histopathological alterations were described in
gills, muscles, liver and intestine. It is recommended to use live feeds (very cheap, similar
in protein/energy ratio and biological value compared with the good quality dry feed} in the
artificial feeding of cultured carnivorous fish. However, trash fish were more better than
small shrimp concerning growth performance, nutrients utilization, survival rate and lower
parasitic invasion,

Keywords: feeding systems, caged gilthead seabream (sparus aurata), Egyptian
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INTRODUCTION Mediterranean region -and representing
about 48% of the total fish culture of this

The gilthead seabream (Sparus region (Meyers, 1997). It is one of the
aurata) is successfully cultivated in the most  important commercial fishes
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(Eisawy and El-Bolock, 1975). Seabream
is a carnivorous fish, mainly piscivorous
and live a benthic life (Wassef, 1985).
Seabream culture has traditionally relied
in monoculture cages or in natural ponds
food organisms and little supplementary
feeds to provide most or ail of their
nutritional needs (Wassef and Abu El-
Wafa, 1985). Formulated feed ensures
constant growth, it is also more efficient
when compared to trash fish, cleaner and
easier to handle, although many farmers
stili find using trash fish more profitable
(Anon., 1999). Yet, formula cost for
aquatic species is typically higher than
that for terrestrial species (Suresh, 2000).
Therefore, if aquaculture is to sustain its
continuity and development, it will have
to make maximum use of locally available
feed resources (El-Sayed, 1999). Thus,
the aim of the present study was to
evaluate some aquafeeds, mainly a
pelleted diet, trash fish and small shrimp
by testing growth performance, feed
utilization, fish composition, economical
efficiency and veterinary examinations of
gilthead seabream.

MATERIALS AND METHODS

Experimental Fish:

Juvenil gilthead seabream (Sparus
aurata) used in this study were collected
from Mediterranean sea coast-Damietta
(E1-Tawal northern Manzalah Lake) using
. scoop net and traps. The fish were then
transported in a plastic tank (Filled with
brackish water) using a car. After their
arrival, they were keptina hap (3.5x2x
I m) and fed on trash fish for one week
for the adaptation. Thereafter, 270
individuals {approximately similar in size)
were selected and randomly divided into 3
groups, each of 3 replicates. Each
replicate, i.e. 1 m’ cage, was stocked by
30 fish. Average weight of the fish was
10.5 + 0.5 gram.

Rearing Cages:
Floating net cages with wooden frams

were personally designed and anchored in
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the Damietta Governmental Fish Farm (at
Al-Mousallas) which is an earthen ponds
farm supplied by highly brackish water
from Ratama canal, Suffara canal and
agriculural drainage. The cages were
immersed in the water for 75 cm of their
depth. The distance between the cages
floor and the pond bottom was ca. 50— 75
cm at least. Mechanical cleaning of the
cage — net biofoulers was carried out
regularly.

Experimental diets and practice:

The fish were starved for 2 days,
thereafter the experimental diets were
offered together with trash fish gradually
to become 100% experimental diets
within one week. The experimental diets
consisted of:

Diet No. 1:a pelleted feed formulated
from 33% Imported fish meal, 35%
soybean meal, 4.5% wheat milling, 3%
imported cod liver oil, 1% vitamins
mixture, 1% minerals mixture, and 0.5%
sodi alginate asa binder. All ingredients
were mixed, water at 25% of the total
weight was added, the mixture was
minced in a meat mincer to pass through 3
mm pores, and finally air dried. All
ingredients were purchased from the local
market, vitamin and mineral mixtures
were purchased  from  PHRCO
Pharmaceuticals (Alexandria), whereas
fish meal and cod fiver oil were imported.

Diet No. 2: It consisted of trash fish
“Ton or Btahesh” dphanius fasciatus as a
small fish available in Al-Manzalah Lake.
It was caught daily and offered fresh after
trashing. Diet No. 3: It consisted of small
shrimp “Delp” Palaemon spp. available in
Al-Manzalah Lake. It was used fresh
after crushing,
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Criteria Measured:

Quality parameters of the surface
water surrounding the cages were
measured weekly and the chemical
analyses for diets and fish at the
beginning and at the end of the
experiment were carried out according to
the methods given by Abdelhamid (1996),
whereas growth performance and feed
utilization parameters were calculated
using equations cited from Abdelhamid
(2000). The amino acids profile was
determined at The Central Laboratory for
Foods and Feeds, Cairo. Essential amino
acids index (EAAI), egg-protein ratio
(EPR) and biological value (BV) as well
as energy contents were calculated after
Nehring (1972). The fish were clinically
and parasitologically  inspected and

bacteriologically and  mycologically
examined according to Noga (1996),
whereas the histopathological

examination was undertaken after Liliile
and Fulmen (1976). Statistical analysis of
the obtained data was performed
according to Harvey (1990) and Duncan
(1955).

RESULTS AND DISCUSSION

I- Water quality criteria: _

The average values of water quality
criteria during the experimental period
were 26.13°C, 23.21%e salinity, 8.342 pH,
6.633 mg/t dissolved oxygen, 133.2 ug/l
ammonia, and 270.5 mg/!1 alkalinity. The
highest alkalinity level was associated
with the highest pH value and lowest
dissolved oxygen concentration at end
July; since increased water temperature at
end July may stimulate primary
productivity leading to elevated pH value
and alkalinity as well as activation of fish
to consume more feed and oxygen
resulting in low oxygen level at this time
as cleared by Krom et al. (1985).
However, these parameters’ values are
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suitable for rearing gilthead seabream
(Eisawy and Wassef, 1984},

2~ Experimental diets:

On day matter basis, all diets were — to
some extend—similar in their crude protein
contents; yet, trash fish (diet 2} contained
ca. 2 folds fat than the other diets and
small shrimp (diet 3) contained more ash
percent than diets 1 and 2 (Table 1).
However, New (1986) and Abdelhamid
(2000) cited that trash fish is widely used
for feeding in commercial fish culture of

many species, particularly seabream
which are adapted to receive food of
animal origin (Cataldi et al, 1987),

although some problems are appeared
when some species of trash fish are fed
raw. Anyhow, protein in gilthead
seabream larval diets may reach up to
65%, whereas fingerling and grow-out
diets typically containing 50 — 55% crude
protein (Morris, 1998).

Table (1) illustrates also that the dry
feed (diet No. 1) had higher total and
essential amino acids as well as
nutritional values (as EAAI, EPR and
BV) than the wet diets No. 2 and 3 which
were nearly similar. The obtained levels
of essential amino acids in the tested
diets, particularly live diets, were lower
than the dietary requirements of S. aurata
fingerlings recorded by Vergara (1992)
being 1.59 —2.96 vs. 4.35% arginine, 1.65
— 2.26 vs. 3.75% isoleucine, 2.83 —4.49
vs. 5.25% leucine, 2.77 — 3.67 vs. 5.50%
tysine, 0.33 — .11 vs. 2.00% methionime,
1.71 ~3.15 vs. 3.68% threonine, and 2.09
— 2.78 vs, 3.28% valine. However, the
nutritional value of a diet is affected by
processing, source and quality of the same
dietary animal protein source (Deguara,
1997).

3- Perfermance of the fish:

Table (2) presents data of some
performance criteria of the experimental
fish. Although there were no significant
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(P 0.05) differences among the
experimental groups concerning initial
body weight, final total body length and
survival rate; yet, the pelieted diet (No. 1)
reflected pronounced (P < 0.0%)
superiority 1in the  final body weight,
condition factor, daily body weight gain,
specific growth rate, feed consumption
and feed conversion efficiency compared
to either or both diets (No. 2 and 3).
Additionally, there were no significant
(P =0.05) differences between both diets
No. 2 and 3, except for feed conversion.
However, the calculated condition factor
in the present study is similar to that
mentioned by Abu El-Wafa (1988).
Additionatly, Wassef (1990) reported that
growth rate in fish length is greater than
in fish weight during the first year of age
in gilthead seabream. This may be the
reason for the lower growth rate and feed
efficiency obtained herein than those
reported for older gilthead seabream in
other studies (Aksnes ef @l., 1997).

The present results of diet No. 1 are in
agreement with the findings of Kissil and
Koven (1987) who reported the best
growth, feed conversion and survival of
gilthead were obtained with the diet
which was similar to hen’s egg in amino
acid balance. Comparable growth rates
{0.34 — 0.46%/day) were obtained by
Wassef  (1991) under aquariurmn
conditions.  However, highest specific
growth rates for giithead seabream fry
were obtatned in fish fed 55% protein diet
at a fixed daily feeding rate of 6% of body
weight (Vergara et al, 1996).
Additionally, high levels of dietary lipids
decrease the volume of digestive liquids
{Fountoulaki et al., 1997). Therefore, diet
No. 2 gave lower fish growth, feed
efficiency and consequently lower
nutrients utilization (Table 3) than diet
No. 1. On the other hand, Goldan et al.
(1998) did not find effects of food type
(dry — live — high protein — low protein)
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on survival rate of juvenile gilthead
seabream; however, the growth rate was
affected.

Although § awrata consumed more
pelleted diet than live food in the present
study; yet, Wassef and Eisawy (1985)
mentioned that this fish species eat soft-
bodied animals (polychaetes, crustaceans
and fishes). However, Zeinhum (1998)
reported that dietary animal/plant proteins
mixture {as in diet No. 1 herein} have
pronounced effects than animal (alone)
protein source on fish weight, growth rate,
feed intake and feed conversion.

4- Fish
utilization:

Chemical analysis data of whole fish
bodies (Table 3)showed some variations
of the results at the beginning compared
to that at the end of the experiment as age
effect. However, the main effects were
reflected in significant decreases of crude
protein % and increases of fat % and ash
%, except diet 2 where ash content was
lower than at the beginning of the
experiment.  In accordance with the
present study, Ballestrazzi er «f. (1994)
reported that protein contents of seabass
increased as the dietary protein level
increase, while fat and energy contents
decreased accordingly.

Haiging and Xigin (1994) gave a
conclusion which agrees with the present
results, since they found no significant
effect of varying dietary energy content
on body composition of seabream
fingerlings.

Moreover, Vergara ef of. (1996) reported
that carcass composition of gilthead
seabream fry was only slightly affected
with the dietary crude protein levels (35—
65%). Yet, the increase of dietary lipid
produced an increase in body lipid
deposition (Grigorakis et af., 1997) as
found in the present study (diets 1 and 2).

composition and nutrients
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Table (1): Chemical evaluation of the experimental diets on dry matter basis.

Items ‘ Experimental diets No.
1 2 3
Crude protein, % 54.16 52.90 61.93
Ether extract, % - ‘ 10.90 25.66 12.24
Ash, % 17.90 21.44 26.16
Total amino acids, g/16 g N 90.64 72.50 71.21
Essential amino acids, g/16 g N 44.30 33.16 33.49
EAAI 0.458 0.300 0.384
EPR 47.81 3172 37.55
BV 16.21 16.04 16.13

Table (2); Performance criteria of gilthead seabream during 12 weeks experimental

period.
Experimental diets No.

ltems i 2 3

Initial body weight, g 10.44 10.47 10.57
* Final body weight, g 25.62° 19.58 18.50°

Final total body length, cm 11.82 11.65 11.16

Condition factor 1.557° 1.247° 1.333%

Daily body weight gain, mg 181.0° 108.0° 95.00°

Specific growth rate, %/d 0.465° . 0.323° 0.290"

Survival rate, % 89.99 98.89 80.00

Feed consumption, g 67.97° 58.17° 55.75°

Feed conversion 4.250° 6.370" 7.027

a-c: Means in the same row superscripted with different letters differ significantly at P < 0.05,
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Data of protein efficiency ratio (PER),
protein retained (PR), protein productive
value % (PPV %), fatretained (FR), fat
retained % (FR%) and energy efficiency
(EE) are summarized in Table (3). Itis
obviously that diet 1 reflected
significantly better PER, PR, PPV%, FR,
FR% and EE than the other diets 2 and 3,
respectively, However, both diets 2 and 3
did not significantly differ between each
other except in FR.

Comparable results were obtained by
Catacutan and Coloso (1995) who
reported better PER and PR on low
protein diet (42.5%) than higher protein
one (50%) for juvenile Asian seabass.
However, Vergara et al. (1996) found that
PER for gilthead seabream fry showed a
trend towards an increase up to a
maximum with 55% dietary protein.
They added that there were no significant
effects of dietary lipid levels on the PER
in seabream fingerlings.

Zeinhum (1998) findings agree with
the herein obtained results,
higher protein diet resulted in lower PER
and PPV%. He found also that dietary
protein mixture of animal and plant
sources was more better on atfecting EE.

3- Feed costs;

Average feed costs were calculated on
the basis of local market prices (Table 4).
The pelleted diet (1) was expensive due to
iis contents of imported fish meal,
therefore the feed cost to produce one Kg
gilthead seabream fresh fissile was 565%%
higher than diets 2 and 3, both diets 2 and
3 were more economically.

The pelleted aquafeed is generally
expensive, so Hassanen {1997 and 1998)
calculated the feed cost per Kg gain as
2.43 — 422 or 3.33-6.13 L.E. for diets
based on soybean meal or lupin-seed
meal, respectively for 5. avrata 3-7 ¢
initial body weight) reared in fiber-glass
tanks. However, as feed quality
improves, the cultural system gradually

since the
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intensifies and feeding aspects become
more important from economic points of
view (Coche, 1982). Anyhow, seabased
(caged gilthead seabream) showed higher
profitability than the land based (concert
tanks) by about 8 times because of the
lower investment and costs related to
oxygen and electricity (Blakstad er ai.,

1996). The local wild production of
seabream graduall decreased (Abdel-
Hakim et al, 1997). However,

intensive marine fish farming in the

6- Veterinary inspections:

Clinical signs and post-mortum
changes:-

The most clinical sings of the examined
fish were ptechial hemorrhages at the
body surface, especially at the base of
dorsal and pectoral fins and isthmus.
Corneal cioudiness was observed in fish
fed on pelleted diet. Few fishes showed
patches of fad pigmentation at the dorsal
sides of fish as shown with caudal fin rot.
Internally, there were accumelations of
turbid ascetic fluid in the abdominal
cavity. Liver was pale vellow discolored
and gills were also pale. It is surprising
that although the moist feed naturally
contains thiaminase leading to deficiency
of vitamin B, in form of comeal
cloudiness; yet, the same symptom
appeared (in the present study) among
fish group fed on pellets. This perhaps
means that diet 1 was deficient in both
vitamins B, and B, as causative agent for
cloudiness of the eye lens (Meyer ef al.,
1980).

Bacteriological and mycological
examinations:
The results of the bacteriological

culture from anterior kidney and liver
revealed the presence of Vibrio
anguillarum. The isolated bacterium has
been identified after the characteristics of
Vibrio anguillarum of Post (1983). The
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Table (3): Chemical composition of the whole fish body (% dry matter basis) and
the nutrients utilization of the githead seabream fed on different
experimental diets for 12 weeks.

At terminal of the experiment

At the start

Items Experimental diets No.
1 2 3

Moisture  70.98 69.14 72.90 73.49
Protein 64.14 49.04° 56.01* 58.51°
Fat 14.16 27.86° 23.88° 17.77°
Ash 21.70 23.12 20.77 23.63
Protein efficiency ratio 0.389° 0.296" 0.260°
Protein retained 5.897° 4243 4.050*
Protein productive value % 15.05 £3.79 11.76
Fat retained 5.600° 3.177° 1.840*
Fat retained % ' 75.69° 21.65° 26.96
Energy efficiency 25.66° 15.70* 15.22°

a-¢c: Means in the same row superscripted with different letters differ significantly at P < 0.05.

Table (4): Feed cost per Kg of gilthead seabream fed on the experimental diets for
12 weeks in cage culture. ,

Experimental diets No,

{tems

1 2 3
1- Cost per Kg diet, L.E. 3.20 0.50 0.50
2- Consumed feed to produce one Kg fish, Kg. 2.66 295 3.00
3- Feed cost/Kg fresh fissile, L.E. 8.50 1.48 1.50
4- Relative % of feed cost/Kg fish 574 100 101
5- Feed cost/Kg gain, L.E. 144 3.20 3.50
6- Relative % of feed cost/Kg gain 450 100 109

1-  The local prices of the ingredients were: Fish meal (65% protein, Peru) 3.25 L.E/Kg, soybean meal
(44% protein) 1 L.E/Kg, vitamins and minerais 4.50 L.E/100 g, fish 0il 1.50 L.E/L and wheat milling
1.25 LEE/Kg.

2-  Feed intake per fish per period/final weight per fish, Kg/Kg. -

3-  Step. I x Step. 2.

4-  Respective figures for Step 3Mowest figure in this step.

5-  Feed intake per Kg gain x Step 1.

6-  Respective figures for Step 5/lowest figere in this Step. -

Mediterranean area is almost totally based on the use of complete dry diet (Lanari and Tibaldi, 2600).
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rssults  of myselegical culture revealed

the absence of any fungal growths.

Generally, farmed fish are susceptible
and carrier for various pathogens, among
these are vibrio bacteria (Richards, 1984).
Therefore, new measures should be
considered to reduce bacterial loads as
well as to selectively manipulate the
microflora both in the live feeds produced
in the hatchery and in the culture water
prior to stocking of the fish (Sorgeloos er
al.,1995).

The parasitological examination:

The gill smear showed Paramoeba sp.
cysts inside the tips of gill filaments,
whereas the skin smear showed no
parasitic infestations. Intestinal scrape
showed digenetic trematode. Regarding
to the parasitological investigation of skin
and gills of examined fish, it showed
parasitic  infestation of gills with
Paramoeba sp. Specially, in fish fed on
shrimp and to least extend in fish fed on
small fish, but no infestation was recorded
in fish fed on artificial diet. From the
histopathological examination of intestine
of fish, there was also parasitic infestation
with digenetic trematode. This explain
that shrimp or small fish, which used as
fish food act as a second intermediate host
harboring the encysted metacercaria
imbedding in their muscular tissue.

Both types of parasites, either of gill
or intestinal, the route of transmission is
through ingestion of infested fish or
crustacean {Woo, 1995). The
histopathological findings associated with
Paramoebic sp. infection, which reported
by Munday e al. (1990) agree with the
present results. Actively secreting mucus
cells were numerous in the affected areas
of the gills, both at the surface and deep
within the hyperplastic epithelium. In
contrast, chloride cells are reduced in
number in the effected areas (Roubal et
al., 1989).

The histopathological cxamination;

Gills showed parasitic infestation with
Paramoeba sp. which are intercellular
parasites, with a direct life cycle.
Paramoeba sp. Freshly removed from
infected gills. It was presented in
subspherical and transitional forms within
the gill epithelium. In the following
(Figs. 1 —4) are the alterations described
in gills, Muscles and intestine of the
tested fish. The present data of ail’
examined fish showed the typical clinical
signs of vibriosis in salt water fish as
previously described by Noga (1996).

The accepted explanation for the
prevailing of the bacteria in the three
treatments is that the bacteria are found in
the gastro — intestinal tract of fish in
commansal state and when the water
temperature if rises causing low immune
respense of fish under effect of other
stressors.  Also it becomes more virulent
and able to produce disease signs in

_ immune compromized host. Regarding to
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the results of parasitological examination
in the three treatments, there was a
prevalence of parasitic infestation.
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Fig. 1: Gills showing Mxyosporidiuﬁl spo\r-ocyst in the secondary lamellae
x 300).

Fig. 2: Gills showing fusion of the secondary lamellae with congtion of
blood vessels in addition to the parasitic element (H & E x 300).
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E‘ig. .3 Skeletal muscles showing hyaline deeertin &E x 120.

Fig. 4: Intestine showing catarrhal  enteriis in addition to parasitic\
element (H & E x 120),

148



Egyptian J. Nutrition and Feeds (2001)

author himself, Fac.
Mansourah Univ., Egypt.

Abu El-Wafa, M.A. (1988). Polyculture
of the gilthead bream (Sparus aurata
L.) with grey mullet (Mugil capito
Cuv.) in Egypt. Proc. 1¥ 8ci. Conf.
on the Role of Sci. Res. In the
Development of Fish Resources, 6-8
August, Alex. Fac. Agric.

Aksnes, A.; M.S. Izquierdo, L. Robaina,
J.M. Vergara, and D. Montero (1997).
Influence of fishmeal quality and feed
pellet on growth, feed efficiency and
muscle composition in  gilthead
seabrearh (Sparus aurata).
Aquaculture, 153: 251-261.

Anon. (1999). Cage culture management.
Malaysian'  technical  cooperation
programmed, Introductory course of
brackishwater aquaculture, 17 July-18
August, Lecture 26, 23 pp, Kuala
Lumpur, Malaysia.

Baillestrazzi, R.; D. Lanari, E.D. Agaro
and A. Mion (1994). The effect of
dietary protein level and reactive
phosphate  excretion of growing
seabass  (Dicentrarchus labrax).
Aquaculture, 127 197-206.

Blakstad, F., A.F. Fagerholt and D. Lisac
(1996). Cost of bass and bream
production; A comparison between
fand based and cage facilities. Inter.
Workshop on “Seabass and Seabream
Culture: Problems and Prospects”,
Verona, Italy, 16— 18 Oct., pp: 245-
248, ,

Catacutan, M.R. and R.M. Coloso
(1995), Effect of dietary protein to
energy ratios on growth, survival, and
body composition of juvenile Asian
seabass, Lates calcarifer.
Aquaculture, 131: 125 - 133.

Cataldi, E., S. Cataudella, G. Monaco, A.
Rossi and L. Tancioni (1987). A
study of the  histology and
morphology of the digestive tract of
the sea-bream, Sparus aurata. ). Fish
Biol., 30: 135 - 145.

Agric., Al-

149

Coche, A.G. (1982). Cage culture of

tilapia (mostly in  tropical
freshwaters). In: Pulling, R.5.V. and
Mc Connel, RH.L. (eds.). The

Biology and Culture of Tilapias
(Philippines), pp: 205 -246,

Deguara, 5.(1997). Evaluation of
different pressed and extruded fish
meal based diets on the growth of
gilthead seabream, Sparus auratal.
Proc. Workshop of the CIHEAM
Network  on Technology  of
Aquaculture in the Mediterranean,
Mazarron (Spain), 24 — 26 June 1996,
pp: 123-139.

Duncan, D.B. (1955). Multiple range
and multiple F-test. Biometrics, 11:
1-42.

Eisawy, A. and A. El-Bolock (1973).
Status of Aquaculture in the Arab
Republic of Egypt. Symposium
Aquaculture Africa, F.A.O. CIFA/T4
{1): 5-18.

Eisawy, A. and E. Wassef (1984).
Preliminary studies on rearing of the
gilthead seabream, Sparus awrata
(L), in brackish water ponds.
Aquaculture, 38: 255-260.

El-Sayed, A.F.M. (1999).
dietary protein sources for farmed
tilapia, Oreochromis sp. Aquacul-
ture, 179: 149-168.

Fountoulaki, E., M.N. Alexi, [. Negas,
and E. Papoutsi (1997). Effect of diet
composition on  digestive fluid
volume and activity of digestive
enzymes of gilthead bream. Proc. 5%
Hellenic Symp. on Oceano-graphy
and Fisheries, Kavala (Greece), [5-18
April, pp: 165-168.

Goldan, O., D. Popper, S. Kolkovski and
[. "Karplus (1998). Management of
size variation in juvenile gilthead
seabream (Sparus aurata). 1. Dry
food type and live/dry food ratio.
Aquaculture, 165: 313-320.

Grigorakis, K., M.N. Alexi and I. Nengas
(1997). Meat quality and fat

Alternative



Abdethamid et al

accumulation in commercially sized
seabream (Sparus awrata).
Hellenic Symp. on Oceanography and
Fisheries, Kavala (Greece), 15 -18
April, pp: 191-194,

Haiqing, S. and H. Xigin (1994). Effects
of dietary animal and plant protein
ratios and energy levels on growth and
body composition of  bream
(Megalobrama skolkovii Dybowski)

fingerlings. Aquacuiture, 127: 189-
196.
Harvey, W.R. {1990). Squares and

maximum likehood computer program
PC-2, Copyright 1990 Walter R.

Harvey.
Hassanen, G.D.l. (1997). Effect of diet
composition and protein level on

growth, body composition and cost of
production of gilthead seabream
(Sparus aurata). Egypt. ]. Aquat.
Biol. & Fish., 1; 1-18.

Hassanen, G.D.I. (1998). Lupin seed
meal compared with soybean meal as
partial substitutes for fish meal in
gilthead seabream (Sparus aurata)
diets. J. Agric. Sci. Mansoura Univ.,
23: 141-154.

Kissil, G.W. and W.M. Koven (1987).
Comparison of test diets for the
gilthead seabream (Sparus aurata).
Bamidgeh, 39(3) 84-90.

Krom, M.D., C. Porter and H. Gordin
(1985).  Description of the water
quality conditions in a semi-intensive
cultured marine fish pond in Eilat,
Israel. Aquaculture, 49: {41 — 157.

Lanari, L. and E. Tibaldi (2000).
Environmental sound feeds and
responsible feeding practices in the
Mediterranean area.  Abstracts Inter.
Conf. AQUA 2000, Nice (France), 2-6
May, P: 364.

Lillile, R.D. and H.M., Fulmen (1976).
Histopathological ~ Tecknique and
Practical Histopathology. The black
stone Division. New York. Academic
Science.

Proc. 59

150

Meyer, H., K. Bronsch und J. Leibetseder
(1980). Supplemente zu Vorlesungen
und Ubungen in der Tierernshrung. 5.

Neu  bearbeitete und erweiterte
Auflage,  Verlag  Sprungmann,
Hannover.

Meyers, S. (1997). Mediterranean
mariculture keeps eye on the

economics. Feed Tech., 1(3) 45-47.
Morris, P. {1998). Updating bass and
. bream feeds. Feed Tech., 2(3): 33-35.
Munday, B.L., C.K., Foster, F.R., Roubal

and R.J.G., Lester (1990).
Paramoebic  gill  infection and
associated  pathology of Atlantic
salmon and rainbow traut in

Tasamania.” In Pathology in Marine
Science. Academic Press. Inc.

Nehring, K. (1972). Lehrbuch der
Tiererndhrung und Futtermittelkunde,
9 neubearbeitete und erweiterte
Auflage. Neumann Verlag.

New, M.B. (1986). Aquaculture diets of
postlarval marine fish of the super-
family  Percoidae, with special
reference to seabass, seabreams,
groupers and yellowtail: a review.
Kuwait Bulletin of Marine Science, 7:
75-148.

Noga, E.J. (1996). Fish Disease
Diagnosis and Treatment. Walsworth
Publishing Co. Mosby-Year Book,
Inc. St., Louis, Missouri, pp: 367

Richards, R.H. (1984). Disease and health
control of farmed fish (including
shellfish and crustacea) in Europe.
Institute of Aquaculture, University of
Stirling, Council of Europe, FAQ, pp:
91-103.

Roubal, F.R., R.J.G., Lester and C.K,,
Foster, (1989). Studies on culiured
and gill ~attached Paramoeba sp.
(Gymnamoebae: Paramochidae) and
the cytopathology of amoebic gill
disease in Atlantic Salmon, Salmo
salar L., from Tasamania. J. Fish.
Dis., in Press.



Egyptian J. Nutrition and Feeds (2001)

Sorgeloos, P., M. Dehasque, P. Dhert and
P. Lavens (1995). Review ofsome
aspects of . marine fish larviculture.
ICES mar. Sci. Symp., Bergen. 21-23
June 1993, 201: 138-142.

Suresh, A.V. (2000). Fish feed is not
cheap: a look at formulation and
manufact-uring of aquatic feeds. Abs.
Inter. Conf, AQUA 2000, Nice,
France, May 2-6, p: 690..

Vergara, JM. (1992). Studies on the
utilization of dietary protein and
energy by gilthead seabream (Sparus
aurata L). Ph.D. Thesis, University
of Stirling, Scotland, 164 p.

Vergara, J.M.; H. Fernandez-Palacieri, L.
Robaina, K. Jauncey, M. De la
Higyera and M. Izquierdo (1996}. The
effect of varying dietary protein level
on the growth, feed efficiency, protein
utilization and body composition of
gilt head sea bream fry. Fish. Sci,, 62
{4): 620 - 623.

Wassef, E.A. (1985). Reproduction of
gilthead seabream Sparus aurata L.
{(Sparidae) in the Egyptian

‘Wassef, E.A.

151

Mediterranean waters of Alexandria.
J. Egypt. Vet. Med. Ass., 45 (1) 25-39.

Wassef, E.A. (1990). Growth rate of
gilthead bream Sparus aurara L.
J.K.AU. Mar. Sci., 1: 55-65.

Wassef, E.A.(1991). Development of
diets for giithead bream Sparus aurata
L. cultured in Egypt. JK.A.U. Mar.
Sei., 2: 101-109.

and M. Abu El-Wafa

Effect of various dietary
protein on the growth and body
composition of gilthead seabream
Sparus aurata. 1. Egypt. Vet. Med.
Asso, 45(1): 41 - 52.

Wassef, E.A. and M.A. Eisawy (1985).
Food and feeding habits of wild and
reared gilthead seabream (Sparus
auraia L.) Cybium 9(3). 233-242.

Woo, P.T.K. (1995). Fish Diseases and
Disorders, Vol. 1, Protozoa and
Metawoa, Cab. Internationai, Univ.
Press, Cambridge.

Zeinhum, M.M. (1998). Protein sources
and levels in fish feeding. M.Sc.
Thesis, Fac, Agric., Zagazig Univ.

(1985).



Abdelhamid et al
vig paal) g Bl Ciad ekl A el sl dladd Je AN a5 ok

Tl samal 7S5 Gun Yo gl r i h ath Caaall 48 deas Bl s
"o3al padall 28 aaal

5 peaiall Analy — Ac) 530 A0S — () gl LI 4 d Y

B geaiall Anala — (g daad) el A0S — dlanl (b el padd ¥

b paialt dnala — (o pladl bl S — o ) i il i Y

G BB ol il e S ) B Gk e Alglaa V) A Lo Adal A0
e Fudall sda Sy el ¢l el s ae ilad cd3a IS, Db N Tyl R3YY e pe
CiySy el 8 e Lapal To 0385 5 ¢ elandl Llpay Aue Sall de ) Jall iy B caad 21494
G U FDED g e T pana JS S () B T (3n e g S idle T
Al ety Leg a0 GO xSy ¢ a5 en =T ¢ pbes dlaw =Y (Hila Aide Y
o g VY 334 a5 e %1 s e g

Hlaad 1) ¥ Yy o gl 3 gandl Jala g Ll Dyl Filaie 3 sliall 32 0n ol S
GDhad e Sl S Y o) Tl Y Oy e R b do 5 gias calS Y 5 Akl aial
Laladl a0 4 ) Ll g a0 g 3 Tanidy TpuloVY Liaal) Jalaayd s (B (5 a1 5 sl
Pl all i Jimey e @ 5h gai Jonag chaans % 53y Wla Jabeey o e 3y Juily Vi)
VA A ST ) Ll tie pall iS5 Y 8 TR e S e ol ey aS B S
oogana oTY a0 @0l e ol 1 ALaL A A 58 A S8 a0 T el el
e AT e b DUl S e ol LS oS (e Ha) Y Ale e cuie 2 dlady)
T ST Y oY a8 Adal) A SN e LalSH TV G AGh calS ¥ A Y Ail
P ol e T e Dl geed JE1Y G55 ARl e G sleu e SAE aal g ol
S b pae e o Al Lhal v Gl duse e Gae apa gy vl nn pll Geadl el
Uiy pa i Vgl iy a1 ol LS 0y S0 5 il 50 i 80 By b
selaafly 28y el Clall y apdladl Aad 8 Lo el ol il my ila

e & Ailall g Ll B350 e JS (5 4Ll 4id e ) ol el Jasiidy Al ol e i 1Y

At Al g e WY ) Sl die Aeliall Gl 8 (R e LS5 A8/ oS AR
¢t plal upt Ba Gigm e Gl and L33 3 sl (5 meadl e ol el el o LS
schlilaly ol Lloal 85 Aalall Jaeay eyl (e 3okt

152





