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EFFECT OF LIVE FOOD ON SURVIVAL RATE AND GROWTH
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ABSTRACT

This experiment was carried out in order to study the effect of rofifers,
Brachionus plicatilis, and encapsulated Artemia nauplii as a live food on survival rate
and growth performance of gilthead sea bream, Sparus aurata, larvae. Gilthead sea
bream larvae (20 days old) with 7.3 + 0.20 mm/pce body length and 5.4 + 0.10 mg/pce
body weight were stocked in eight white fiberglass tanks (each of 1 m” volume) at a
density of 1,200-larvae/ tank. Four treatments were tested as following, 1) low rotifers
and low Arfemia (LRLA): 2) high rotifers and low Artemia (HRLA); 3) low rotifers and
high Artemia (LRHA); and 4) high rotifers and high Artemia (HRHA) for 24 days. Low
and high rotifers were 5 and 25 (pcs/ml), respectively. Low and high Artemia were (50,
100, and 200 pcs/ml) and (250, 500, and1000 pcs/ml), during the periods 1st-8 th, 9 th -
16.th and 17_th -24 th days of feeding , respectively.

The results showed that survival rates of , S. aurata, larvae significantly (P<
0.05) improved with the application of the experimental program by feeding mixture of
high levels of rotifers and Artemia. Feeding a mixture of higher levels of rotifers and
Artemia increased survival rate (48.96 %), however, the lower levels of both resulted in
lower survival rate (12.17) % of , S. aurata larvae.Other intermediate treatments of
HRLA or LRHA resulted in improvements in survival rates (19.08 and 32.21) %
respectively) of ,S. aurata larvae.

Growth performances of, S.aurata, larvae (gain in length and weight; average daily
gain in length and weight; and specific growth rate, SGR %) were significantly (P < 0.05)
increased with increasing the levels of live food from both rotifers and Arfemia .The,
results clearly showed the superiority of the higher levels of live Artemia in enhancing
the growth performances criteria of, S. aurata, larvae than rotifers. Finally it could be
recommended a suitable live food program containing a mixture of rotifers and Arfemia
to improve the survival rates of, S. aurata, and larvae.
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INTRODUCTION

Seed production and larval rearing still form the bottleneck for all
growing operations and considered as the main limiting factors for
development of finfish Mari culture (Dhert et al., 1998).Starvation is a major
problem for larvae with small reserves of endogenous energy. It is not easy to
quantify the nutritional requirements of larval fish. However, it is believed that
the optimal formulations for first-feeding larvae should simulate the yolk
composition and to some extent reflect the nutrient requirements and
metabolic capacities of pre-feeding fish (Heming and Buddington, 1988). The
variability of the nutritional value of live foods for marine larval fish is well
documented (Watanabe et al., 1980; Bottino et al., 1980; Kuhimann et al.,
1981; and Leger, 1986).

The importance of small live preys (organisms) specially rotifers and
Artemia for marine fish hatcheries success has been stressed. Rotifers are
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valuable live food for larval fish and crustacean culture. Several
characteristics of rotifers, including their nutritional quality, body size and
relatively slow motility have contributed to their usefulness as good prey for
active larvae (Reitan, et al., 1997). The rotifers, Brachionus plicatilis , has
been most widly used as essential food source in raising marine environment
(Lubzens, 1987; Dhert et al., 1994). Zaki et a., 2004 showed that the
concentration of rotifers per ml of water was optimum (16 rotifers /ml) for
feeding gilthead sea bream S. aurata larvae. This concentration is a good
ensure formation of functional swim-bladder inflation, which improves the
abilities of larval fish for swimming, hunting, feeding, growing, and preventing
deformities in fish fry.

Artemia nauplius is essential for larval culture of fish hatcheries (Van
stappen and Sorgeloos, 1993). Due to its high nutritional value, suitable size,
mobility, biochemical composition, Artemia . nauplii has high interest in larval
fish culture .In addition, the possibility for improving its nutritional
manipulation through enrichment increased the importance of Artemia as a
live food (Sorgeloos, 1994). There were three main critical phases in
intensive reaing of larval seaabream , S. aurata :a)the end of the pre- larval
stage (day 3-4 );b) the endo exotroph stage (day 8-12);c)the larval stage (day
25-35).More than 99 % of the fry were losted during these phases (Dhert et
al., 1998)and mean survival rate was seldom greater than 10 % .This low
survival was often made worth by cannibalism and abnormalities of
marketable fry during nursery operations (Lagos,1989).

A new culturing techniques using rotifers and Artemia as a live foods
were developed in Thailand for larval fish production with about 40 % survival
rate during the hatchery and nursery phase (Maneewong et al., 1986 a,b).

The aim of the present work was to improve the survival rates and growth
performances of gilthead sea bream, S.aurata, in a commercial hatchery
through application of different live food regimes.

MATERIALS AND METHODS

This study was undertaken in the Governmental Marine Finfish Hatchery,
Km21, Alexandria of the General Authority for Fish Resources Development,
(GAFRD), Ministry of Agriculture in order to study the effect of rotifers,
Brachionus plicatilis, and encapsulated ,Artemia nauplii, as a live food on
survival rate and growth performance for gilthead sea bream,S. aurata ,larvae.
This experiment was performed in eight white circular fiberglass tanks each of
1m?® water volume in black greenhouse.

Two types of live foods rotifers, B. plicatilis, and encapsulated Artemia
nauplii were tested in four combinations, of treatments as following 1) low level
of rotifers and low Artemia (LRLA); 2) high level of rotifers and low levels of
Artemia (HRLA); 3) low level of rotifers and high levels of Artemia (LRHA); and
4) high level of rotifers and high levels of Artemia (HRHA), respectively. Low
and high levels of rotifers were 5 and 25 pcs /ml), respectively during the period
of experiment. Artemia low (50,100, and 200 pcs/ml) and high (250, 500,

4448



J. Agric. Sci. Mansoura Univ., 29 (8), August, 2004

and1000 pcs/ml), respectively during the periods 1st-8 th, 9 th -16_th and 17 th -
24 th days of the feeding experiment, respectively.

Fish larvae used in the present experiment were produced from tank-
matured S. aurata brood stocks (4 years old and average weight of 750-1000
gm). Fish broad stocks were previously spawned artificially at water
temperature ranges from 16-18 °C using LHRH-hormone pellets. Fish larvae
(20 days old) with average body length of 7.3 mm/pce and average body weight
of 5.4 mg/pce were collected from a high-density larval rearing tank in the
neighbor larval greenhouse using water bucket at night. Larvae were stocked in
the experimental tanks at a density of 1200 pcs of larvae /tank (1.2 pes/liter) on
15 may 2003.

Seawater (35 ppt) was pumped via a sand filter and passed through
clothes' filter (200 micron) before being interred to the tanks. Water exchange
rate was 40, 50, and 60 %daily during the period 1st-8 th, 9 th -16_th and 17 th -
24_th days of the experiment, respectively. Each tank equipped with standpipe
fitted with Nylon screen (100 micron) to prevent the rotifers from escaping.
Photoperiod was maintained at 12hr light: 12hr dark (12L: 12D). Light intensity
during the experimental period was 200 lux by installing 100-watt lamp over
water surface, besides the fluorescent lamps hanged in the greenhouse. Tanks
were siphoned once every day. A floating oil trap was used to remove the oil
film on the water surface.

Nannochloropsis oculatawas added to rotifers rearing tank at a density of
200.000 cells / ml during the experimental period. Rotifers Brachionus plicatilis
had grown on micro algae Nannochloropsis oculata according to the manual of
Oceanic Institute, (1995).Rotifers were washed for 10 minutes before adding to
larval rearing tanks.

Artemnia cysts collected from salt works at El-Max for salines Co.Alexandria
and incubated for 48 hrs at 25 ppt salinity to get good hatching ratio .The
average diameter of Artemia cysts was 254.5 ym and the average length of its
Nauplii was 487.8 pm.

At the end of the experiment (9 June, 2003), samples of fish (50 pes) were
weighed and the average total lengths and weights in each treatment were
measured to calculate the final, weight, average daily length and gain, specific
growth rate (SGR % in length and weight) and condition factors. Larval survival
rate was calculated after 24 days through counting the total number of
produced fish. Measurements mentioned were calculated according to the
following formula:

Fish survival rate (%) = 100 (FN / IN)
Where: FN: number of fish at the end of the experiment
IL: number of fish at the beginning of the experiment, (Akatsu et al., 1983)
Average daily length (ADL) = (FL - IL)/IT
Where: FL: mean length at the end of the experiment
IL: mean length at the beginning of the experiment
T: time in days
Average daily gain (ADG) = (FW - IW)/ T
Where: FW: mean weight at the end of the experiment
IW: mean weight at the beginning of the experiment
T: time in days

4449



Zaki, M.A.

Specific growth rate in length (SGR %) =100 (In FL - In IL) IT
Where: FL: mean length at the end of the experiment
IL: mean length at the beginning of the experiment
T: time in days (Jauncey and Ross, 1982)
Specific growth rate in weight (SGR %) =100 (in FW -In W)/ T
Where: FW mean weight at the end of the experiment
IW means weight at the beginning of the experiment
T: time in days ( Jauncey and Ross, 1982)
Condition factor = Weight (gm)/length® (cm ;

Water temperature and dissolved oxygen were measured daily using
oxygen meter (SPER Scientific), while pH values were recorded twice a week
using advanced pH meter 840035 (SPER Scientific). Water salinity was
measured using temperature compensated refract meter.

Statistical analysis was performed using (SPSS Version 10 program)
and treatments were evaluated at the 0.05 probability. Analyses of variance,
one — way ANOVA was used to evaluate the effect of live food on survival
rate, total body length and weight, average daily length and weight gain and
Specific growth rate in length and weight.

RESULTS AND DISCUSSION

The averages of water quality criteria for gilthead sea bream , S.
aurata , larval rearing tanks Throughout the culture period were as following:
salinity 35 ppt; temperature 19.6 °C; dissolved oxygen 6.9 ppm DO,, and pH
8.02. Similar parameters have been reported by several authors (Zaki et al.,
2004 and Nour et al., 2004).

Results in Table (1) showed the effect of four different live food
treatments from different combinations of rotifers and Artemia (LRLA, HRLA,
and LRHA and HRHA) on survival and growth performance of S.aurata
larvae. Survival rate (%) of S.aurata larvae were significantly (P<0.05)
increased from 12.17 % with LRLA to 48.96 %with HRHA .Higher live food
concentrations from rotifers or Artemia resulted in a better survival rate of
S.aurata larvae than control group (LRLA). However, the significant role of
Artemia over rotifers as live food was clearly observed in the differences
between the 2nd (19.08) and 3® (32.21%) treatment respectively.

Growth performance of S. aurata larvae fed different combinations of
live food (LRLA, HRLA, LRHA and HRHA) showed a significant differences
(P<0.05) in larval length and weight; gain in length and weight; average daily
length and weight and specific growth rate, SGR %, in length and weight
(Table 1).Growth in length (Table 1 and Fig.1) showed the superiority of
Artemia (treatment HRLA) as live food for S. aurata larvae over rotifers
(treatment LRHA). While, (treatment HRHA) higher concentrations of mixture
of rotifers and Artemia resulted higher growth of length and weight (Table 1
and Fig.2).

The feeding strategy during the preweaning phase is based on
standard feeding scheme in witch enriched rotifers are replaced by newly
hatched Artemia.
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Table (1) Effect of live food on survival rate and growth Performance of
gilthead Sea bream, Sparus aurata larvae.

Treatments
Sns [RLA | HRLA | LRHA | HRHA

a) Survival rate (%)

Survival rate (%) [ 1247° | 19.08° [ 32.21° [ 48.9¢°

b)Growth in length

Initial length (mm/pce) 7.30° 7.30° 7.30° 7.30°
Final length (mm/pce) 11.50° 12.80° 14.30° 15.65°
Length gain (mm/pce) 4.20° 5.50° 7.05° 8.35°
ADL (mm/pce/day) 0.18° 0.23° 0.29° 0.35°
SGR in length (%/day) 189° [ 2.34% 2.80% 327

c)Growth in weight
Initial weight (mg/pce) 5.40° 5.40° 5.40° 5.40°
Final weight (mg/pce) 10.85° 13.75° 18.15° 21.95°
Weight gain (mg/pce) - 5.45° 8.35° 12.75° 16.55°
ADG (mg/pce/day) 0.23° 0.35° 0.53° 0.69%
SGR in weight (%/day) 2.91° 3.89° 5.05° 5.84°
d) Condition factor (%) 0.71 0.66 0.62 0.57

LRLA =low rotifers and low Artemia; HRLA = high rotifers and low Artemia; LRHA = low
rotifers and high Artemia;

HRHA = high rotifers and high Artemia.

Low rotifers = 5 pcs /ml; high rotifers = 25 pes /ml

Low Artemia = 50,100,and 200 pcs /ml during the periods 1st-8th , 9th -16 th and

17 th -24 th days of the feeding experiment, respectively.

High Artemia = 250,500, and 1000 pcs /ml during the periods 1st-8th , 9th -

16_th and 17_th -24 th days of the feeding experiment, respectively.

Means in the same row with different superscripts are significantly different (p < 0.05)

SGR (%/day) = 100 ( In Final length - in Initial length. ) / Period (days)

Survival rate (%) = 100 (Final Number of larvae/ Initial Number of larvae)

Condation factor =100 *final weight /(total Iength)’

(%I day )
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One of the most important factors affecting survival and growth of
sea bream and sea bass larvae in the hatcheries is the quantity and the
quality of food during the most critical periods before weaning of larval fish
until the complete formation of swim-bladder. Dhert et al., (1998) mentioned
that there are three main critical and sensitive phases of larval age 1-the pre-
larval stage (day 3-4), 2- the endo- exotroph stage (days 8-12), and 3-the
larval stage (days 25-35). One of the most important food during this period is
the rotifers , Brachionus plicatilis (Dhert, 1996).This kind of natural food is
very suitable for feeding many species of marine fishes, such as sea bream, ,
sea bass, , halibut, turbot, sole, red sea bream, flat fish, clown fish ,
Japanese blue crab and shrimp ( Hoff and Snell ,1993). Crespo et al., (2001)
mentioned that the nutritional factors, rather than infectious agents, are
responsible for the high mortality encountered in the cultured larvae. Rotifers
has many advantages: 1- the possibility of rearing these animals at very high
densities up to 2000 animals / ml (Reitan et al., 1994) ; 2- tolerate a wide
range of a suitable conditions ; 3- had high reproduction rate ; 4- planktonic
nature ( Dhert, 1996 ) , 5- had many sizes that makes it suitable for many
species and ages of fish and shrimp larvae, and 6- it can be cultured on
cheap formulated feeds (Dhert, 1996), high algal densities, and /or baker
yeast with added marine oil (Olsen et al, 1993; Rainuzzo et al., 1994b,;
Reitan et al., 1997). Mass production and preservation of marine rotifer
resting eggs is the current and hopeful trend (Dhert et al., 1995; Hagiwara et
al., 1995).

The results of Zaki et al., (2004) clearly show the importance of larval
fish nutrition to reduce the percentage of fish skeletal malformation (lordosis).
The relationship between the presence of inflated swim bladder and larval
deformities has been stressed by several authors (Andrades et al., 1996;
Goolish and Okutake, 1999; Kihara et al., 2002; Gavaia et al., 2002).

Yih and Han., (1996) mentioned two types of skeletal malformations,
lordosis (10-21%) and branchyospondyliosis (1-4%). Garcia .,(1997) obtained
a high mortality rate (70%) of the abnormal fish. Increasing stocking density
could increase the percentage of malformations (Koumoundouros et al,
1997: Yih and Han, 1996). Lordosis is correlated with absence or malfunction
of the swim bladder. However, swim bladder abnormalities do not completely
explain the occurrence of lordosis. The high incidence of malformations may
reflect culture problems due to rearing and/or feeding conditions that affect
skeletal development, Gavaia ef al., (2002). The results of the present study
clearly showed that S. aurata larvae prefer Artemia over rotifers Artemia
nauplii are used extensively world-wide as live food for the larval stages of
commercially important fresh water and marine fish species .The above
findings suggest two possible modes of influence by Artemia nauplii on the
ingestion ,digestion and assimilation of microdiets (MD) during co-feeding) :
(1) the remote influence on MD ingestion by ingestion by visual and chemical
stimuli and /or (2) the direct influence of the biochemical composition of
Artemia nauplii on larval digestion and assimilation. Kolkovski et al ., (1997)
found that the MD ingestion rates in seabream larvae exposed to visual and
Jor chemical stimuli generated by various concentrations of Artemia nauplii ,
increased up to 120% as compared to ingestion rates in larvae that were
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offered the MD alone . Moreover , both visual and chemical stimuli were
found to work synergistically .Larval acuity is considered vital for larval
orientation and food recognition (Blaxter,1968; Hunter,1981) and mutual
reinforcement of chemical and visual stimuli would enhance the success of
early feeding .On the other hand , the magnitude of the influence of these
stimuli decreased with larval age .Since visual acuity as well as neural and
olfactory development increases with larval age (Blaxter,1968), it is
reasonable to assume that the dependence on rudimentary visual and
chemical stimulation of the larvae by the prey will decrease as the larvae
develops its hunting abilities (Fernald,1993). Kolkovski et al.,(1997) suggests
that the influences exerted by Artemia nauplii on larvae to enhance the
acceptance of a MD during co-feeding are tow fold :1) the remote influence
the visual and chemical stimulation where the secreted free amino acids
(FAA) glycine, alanine, arginine and the compound butane activate larval
receptors stimulating appetite and orienting the fish to a food source (2) the
influence of the biochemical composition of the live food on larval digestion
and assimilation where Artemia enzymes and other factors may contribute to
digestion directly or by activating zymogens or digestive hormones such as
bombazine .Further studies ,however ,is still necessary in order to identify all
the factors associated with Artemia nauplii that influence larval ingestion,
digestion and assimilation “This knowledge and its application in MDs design
is necessary pre-requisite to prepareé MD which could be considered as a
serious alternative to live food in marine fish larvae culture. Zaki et al .,(2004)
concluded that 16 rotifers /ml is the optimum density required for gilthead
seabream , S. aurata , larvae during the 1% 21 days of its life .That
concentration of roftifers significantly (P<0.05) increased swim-bladder
inflation ,growth performance survival rate and decreased malformations of
the larvae. The authors found that about 1067 rotifers were required for each
1 mm increase in larval length during the period from the 2"t021% days of its
life in an industrial commercial hatchery in Egypt.

The survival and growth rates of S. aurata larvae were greatly
improved when high levels of rotifers added together with Artemia (treatment
4) The positive effect of Artemia to S. aurata larvae during this stage of its
life appear to enhance appetite of the larvae. Ganzon-Naret Fermin.,(1994)
reported that delaying feeding of Artemia nauplii until days 15 resulted in
slower growth rate of sea bass fed Artemia nauplii starting on day10 .Further
studies of the mechanisms and interactions between rotifers-larval , Artemia
larval interactions at the various steps of the larval feeding process should be
given high priority in future research. The present results clearly showed that
higher levels of rotifers and or Artemia significantly (P<0.05) decreased the
condition factor (K) values from 0.71 to 0.57 respectively (Table 1 and Fig.4).

From the present results it could be recommended the use of a live
food mixture of rotifers and Artemia for feeding githead Sea — bream larvae in
the commercial hatcheries in order to increase its survival rates and growth
performance criterias.
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" Fig. (2) Effect of Rotifer Brachionus plicatilis and decapsulated Artemia nauplii as a live food on growth
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Fig.(4)Effect of live food on condation factors(%) for gilthead
sea bream Sparus auraia.
LRLA: low rotifers and low artemia HRLA: high rotifers and low artemia
LRHA: low rotifers and high artemia HRHA: high rotifer and high artemia
REFERENCES

Akatsu, S.; K.M. Aal-Abdul-Elah and S.K.Teng., (1983). Effects of salinity and
water temperature on the survival and growth of brown-spotted grouper
larvae. J. World Maricuiture Soc., 14: 624-635.

Andrades, J.A.; J. Becerra And L. P.Fernandez., (1996). Skeletal deformities
in larval, juvenile and adult stages of cultured gilthead sea bream
Sparus aurata L. Aquaculture, 141: 1-11.

Blaxter,J.H.S.,(1968) Light intensity ,vision,and feeding in young laice.J.
Exp. Mar. Biol. Ecol.2,293-307.

Bottino,N.R.; J.Gennity ; M.L Lilly E. Simmons and G .Finne.,(1980).Seasonal
and nutritional effects on the fatty acids of three species of shrimp
,Penzeus setiferus .panaeus aztecus and penaeus duorarum.
Aquaculture ,19:139-148.

Crespo,S. ; M. Marine de Mateo; C. A. Santa Maria; R. Sala; A. Grau and E.
Pastor., (2001) Histopathological observations during larval rearing of
common dentex Dentex dentex L. (Sparidae). Aquaculture , 3 | 15
January, (2001).

Dhert, P.H.; P.Lavens ; M.Dehasque and P.Sorgeloos ,( 1995) in Turbot
Culture :Problems and prospects (P. Lavens,RAM Remmerswaal

.eds).Special publication No.22 European  Aquaculture Society
Gent,Belgium,258p.

4456



. Agric.’Sci. Mansoura Univ., 29 (8), August, 2004

Dhert, P.H.., (1996). Rotifers. Manuel on the production and use of live food
for aquaculture. Lavens, P; Sorgelos, .(eds.). FAO Fisheries Technical
Paper, No.361, Rome, FAQ.295p.

Dhert, P.H.; P. Divanach ; M.Kentouri and P. Sorgeloos., (1998). Rearing
Techniques for Difficult Marine Fish Larvae. World Aquaculture , March
1998, pp. 48-55.

Dhert, P.H; K. Schoeters ; P. Vermeulen, J. Sun : S. Gao ; Z.Shang and
P.Sorgeloos (1994)., Production and evaluation of resting eggs of
Brachionus plicatilis originating from the P.R.of China. In: Lavens, P.:
E.Jaspers and I|.Roelants (EDS), Larvi95 Fish and Shellfish
Larviculture Symposium. European Aquaculture Society, Special
Publication, Gent, Belgium, 24:315-319.Fernald

Fernald ,R.D.,(1993).Vision.In:Evans,D.H. (Ed.), The physiology of Fishes
.CRC press.U.S.A.pp.161-190.

Ganzon-Naret Fermin .,(1994) Effect of delayed feeding of Artemia salina and
partial replacement by moina macrocopa on growth and survival of
seabass,Lates calcarifer (Bloch) Larvae.The Israeli journal of
Aquaculture-Bamidgeh 46 : 48-52.

Garcia,G.V.H.,(1997). Morphological abnormalities in hatchery-bred milkfish
Chanos chanos Forsskal fry and juveniles. Aquaculture, 152: 155-166.

Goolish, E.M. and K. Okutake., (1999). Lack of gas bladder inflation by the
larvae of zebrafish in the absence of an air-water interface. Journal of
fish biology, 55: 1054-1063.

Gavaia. P. J, M. T. Dinis and M. L. Cancela,, (2002). Osteological
development and abnormalities of the vertebral column and caudal
skeleton in larval and juvenile stages of hatchery-reared Senegal sole
Solea senegalensis. Aquaculture, Volume 211, Issues 1-4 , 23 August
2002, pp.:305-323.

Hagiwara, A., M.D.Balompapueng, and KHirayama., (1995). Mass
production and preservation of marine rotifer resting eggs. Page 314.
In: Lavens, P.; E.Jaspers and |.Roalants (Eds.), Larvi, 95 Fish and
Shellfish Larviculture Symposium. European Aquaculture Society,
Special Publication, Gent, Belgium, 24:314-320.

Heming,T.A.; and R.K. Buddington.,(1988).Yolk absorption in embryonic and
larval fishes .In:Hoar.W.S.,Randall,D.J.(Eds.)Fish Physiology.Academic
Press London, XI, pp.407-446.

Hoff, F.H. and T.W. Snell., (1993). Plankton Culture Manual, Third Edition,
Florida Aqua Farms. Florida, USA, May (1993).

Hunter,J.R.,(1981).Feeding ecology and predation of marine fish larvae
An:R.Lasker Marine fish larvae,morphology,ecology and relation to
fisheries.University of Washington Press.Seattle and London,pp.33-77.

Jauncey,K.and B.Ross.(1982).A guide to Tilapia feeds and feeding Instititute
of Aquaculture ,University of Stirling ,Great Britin,111pp.

Kihara, M.S.; O.N.Kawano; |.Kubota and R.Yamaguchi .,(2002) Lordosis
induction in juvenile red sea bream, Pagrus major, by high swimming
activity. Aquaculture, 212: 149-158

4457



Zaki, M.A.

Kolkovski,S.;W.Koven,and A.Tandler.,(1997).The mode of action of Artemia
in enhancing utilization of microdiet by gilthead seabream Sparus
aurata larvae. Aquaculture 155:193-205.

Koumoundouros, G.; F. Gagliardi ; P. Divanach ; C. Boglione ; S. Cataudella
and M. Kentouri .,(1997). Normal and abnormal osteological
development of caudal fin in Sparus aurata L. fry. Aquaculture, 149:
215-226.

Kuhimann,D.; G. Quanrz and UWitt.,1981.Rearing of turbot larvae
(Scophthalmus  maximusL.)on  culture food organisms and
postmetamorphosis growth on natural and artificial food .Aquaculture |
23:183-196.

+agos- P.J., (1989)Pages 1175-1181 in Aquaculture —a Biotechnology in
Progress.(N. De Paum,E Jaspers ,H.Ackefors,N Wilkins ,Eds.)Special
Publication,European Aquaculture Society,Bredene ,Belgium.1122p.

Leger, P.; D.A. Bengtson; K. I. Simpson and. P.Sorgeloos, (1986).The use
and nutritional value of Aremia as a food source
.Oceanogr.Mar.Biol. Ann.Rev.24:521-623.

Lubzens.E.,(1987)Raising rotifers for use inaquaculture.Hydrobiologia
147:245-255.

Maneewong,S.; N.Ruangpanit ; T. Tattanon and P. Kraisingdecha.,(
1986a)Experiment on rearing fry of seabass,Lates calcarifer,from 1 to
12 days old at different densities.In :Report of Thailand and Japan Joint
Coastal Aquaculture Research Project ,Apr.1984-Jan .1986,n0.2:20-22.

Maneewong,S.,Ruangpanit ,N., Tattanon,T. and Kraisingdecha ,P., (1986b).
Experiment on rearing fry of seabass,Lates calcarifer,from 13 to 29
days old at different densities.In :Report of Thailand and Japan Joint
Coastal Aquaculture Research Project ,Apr.1984-Jan .1986,n0.2,pp.23-
26.

Nour A A, MA Zaki; M.M.2bdel-Rahim and H.A.Mabrouk.,(2004) Factors
affecting swim-bladder inflation,survival,and growth performance of
gilthead seabream Sparus aurata larvae :2-water salinity.Bull.Nat.Inst.
Oceanogr.and Fish.,ARE .

Oceanic Institute,(1995). Finfish hatchery manual, Maryut, Egypt. The

Oceanic Institute Makapuu Point, P.O.BOX 25280, Honolulu, Hawaii
96825.

Olsen, Y.; LLR. Rainuzzo; K.| Reitan,and O.Vadstein., (1993). Manipulation of

lipids and ~3 fatty acids in Brachionus plicatilis. I: Reinertsen, H.,Dahle,

'L.A., Jorgensen, L., Tvinnereim, K(Eds.), Proceeding of the
International Conference on Fish Farming Technology, Trondheim,
Norway, 9-12 August 1993.A.A.Balkema, Rotterdam, pp.101-108.

Rainuzzo,J.R.; Kl.Reitan ; L. Jorgensen and Y. Olsen., (1994b).Lipid
composition in turbot larvae fed live feed cultured by emulsion of
different lipid classes. Comp. Biochem.Physiol.A 107:699-710.

Reitan, K..; J.R. rainuzzo and Y. Olsen., (1994). Influence of lipid
composition of live feed on growth, survival and pigmentation of turbot
larvae. Aquaculture international, 2:33-48.

4458



J. Agric. Sci. Mansoura Univ., 29 (8), August, 2004

Reitan, K.I; J.R.Rainuzzo;0.Gunvor and Y.Qlsen., (1997). A review of the
nutritional effects of algae in marine fish larvae. Aguaculture, 155:
207-221.

Sorgeloos, P. (1994). State of the Art in Marine Fish Larvae culture.
Technical Report. World Aquaculture 25(3): 34-37.

Van Stappen ,G.and P. Sorgeloos.,(1993)The  cosmopotion brine
shrimp.Infofish international,4,45-50.

Watanabe,T.; F. Oowa ; C. Kitajima and S.Fujita., (1980).Relationship
between dietary values of brine shrimp Artemia salina and their content
of w-3 highly unsaturated fatty acid.Nippon Suisan Gakkaishi,46:35-
41.

Yih, L.M.and C.Y.Han., (1996). Induced spawning and larval rearing of
captive yellow fin porgy, Acanthopagrus Jatus (Houttuyn). Aquaculture,
143: 155-166.

Zaki. M.A; A.AA. Nour; M.M. Abdel-Rahim and H.A.Mabrouk .,(2004) Factors
affecting swim-bladder inflation,survival,and growth performance of
gilthead seabream Sparus aurata larvae (1): Rotifers Brachionus
plicatilis consumption. Bull. Nat.Inst. Oceanogr.and Fish.,ARE .

Casill land @l yl sadll 3pUS g ALY Jura (o ol )38 00
S ANae daal daaa
sy Aaala — Ao 30 A8 = Saudl s ) gl gAY ik

LS Ryt dal o gasle dppad Guple YY) I (sl g kel (B Apadl e DS
raniiad, il et Gy salll 3lSy L2 Jame o onnbs ¢3S L V15 1 k5 ol 453l
yadde o) 20,6 5 dakd finde ¢, Y o2 V¥ Ul dasia oy Vo Jans ol e Sl
(7= a_-.uds?,u)@ulq@ylymu&a@m@mgmL}_,a.ur\:,t:.‘as/
(\—:ugmdg,ux@);a,i...,JiJhJ;qmma..,Ji sl Sy ol [ 38 VY. Ay,
e | i gl e pipa 5 S (Y ¢ L Y1 (o il (5 fiaee ga |y S (00 aidia (5 gl
6.5 anay Y (e a3 (5 gine ga 1k M Ga aiiia (5 sl (¥ ¢ Lyl e paidie (5 fia
Ja [ dakad © 15igig ) Oa o paiiidl (5 gl L Y1 o gl 5 Ssa a1 R8N (4 8
/:\;st..‘\...o.);.ns\_‘u;ﬂ\J,wlag,:...hug,/:.u\'cci:fhd,:,._uuﬂ
‘,_,:\IL__:L_‘ﬁ?lijlél_)lﬂ\Lﬁiiu:\J(da/LJni\---‘c..‘TD-)LﬁLSMJJ|QL3MlL;‘gg(-J..
s Se(YEVY)e(11=1) o(AY)

iy pe Dygina B gemy Ciiia S (aidl el iyl L2V ¥ ana o G G
o Al ¢ L g |yl om Rndi ) Sy sl o s a8y (g a0 gl Gt
ouin ) e il ABeY) Ad 3y M g Laasi W1y ) idi g ) (e A yall il faall e Jadlal)
uaL_mn,;;GssL,.:ch.\,g,ﬂwwtagwtﬁ:._,;ms\ug‘(% £A,47)
Lgie o5 TeY ) (5 AY) Collad Lugia. (% AY,Y) B pusdll SMlaad 2l 5l AV EY e
Gl gl 5oL S aial) dlled iyl (A JeTY,YY 38, A) DY) SV ana (F Guad
A Y J‘HJ_EJ)HL‘)..g,\_,...u;__n..:.}nll;l'.\i.“QQPSJQ_};Q}PBJHQJUJEWAM&AJ
du_uiciu)ﬂs,a\s;mcu@n._usﬂ\wm‘ag,:u_g;W\osquidnéw_&m,
ki P Sy 4 il 138 (0 paliny BN (o Bl Shysia e B G gt
—8 e Qymc»ua:ﬂﬁlndmgnﬁ)\'b\)@})\y@ig;\pwydl el iy asal
g el cla il

4459



