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The rotifer Brachionus plicatilis (S-type) and Artemia were fed with three enrichment types (Nanno: 
Nannochloropsis occulata, CEP: Commercial Enrichment Products: Selco® from INVE Aquaculture NV 
and CLO: Cod Liver Oil emulsion). The polyunsaturated fatty acid composition in the regimes was tested 
to estimate survival and growth of common dentex larvae. During rotifers feeding phase, EPA (20:5n-3) 
contents were of 4.6 ± 1.46 mg g-1 DW for Nanno regime, 5.1 ± 0.22  for the CEP regime and 6.1 ± 0.87 mg 
g-1 DW for the CLO regime; for DHA (22:6n-3), CLO regime contains the highest level (7.2 ± 1.26 mg g-1 
DW) than the two other regimes. During Artemia feeding phase, EPA contents were 2.4 ± 0.05, 3.2 ± 0.03 
and 8.3 ± 0.41 mg g-1 DW and in DHA 0.4 ± 0.00, 4.4 ± 0.13  and 8.6 ± 0.69 mg g-1 DW respectively for 
Nanno, CEP and CLO enrichments. The weight growth of larvae showed a significant difference (p < 0.05) 
for the rotifers and Artemia feeding phases. The respective SGR for the three enrichments are 8.8, 8.9 and 
9.2 and survival rates were of 3.15, 4.03 and 8.35% respectively for Nanno, CEP and CLO regimes. 
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INTRODUCTION 
 
The major problem for mass production of common 
dentex is the high mortalities during the larval phase. This 
mortality can be associated to environmental factors 
(temperature, salinity, water renewal rate, lightening 
intensity, and handling). The priority of investigations 
should be focused up on the nutritional aspects, espe-
cially the nutritional value of preys during the first stages 
of feeding. Their nutritional value depends on the nature 
of the food source, particularly contents in (n-3) highly 
unsaturated fatty acids ((n-3) HUFA), such as docosa-
hexaenoic acid (DHA, 22:6n3) and eicosapentaenoic acid 
(EPA, 20:5n3). The lipid sources in the enrichment diets 
differ in lipid class composition (McEvoy et al., 1996; 
Tocher et al., 1995), (n-3) HUFA content (Dhert et al., 
1993; Evjemo et al., 1997) and DHA/EPA ratio (Naess et 
al., 1995; Evjemo et al., 1997). The low diets in fatty 
acids can be at the origin of massive mortality in larval 
phase for aquacultured marine fish species. The enrich-  
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ment protocols improve the HUFA content rotifers and 
Artemia nauplii (Léger et al., 1987; Takeuchi et al., 1992; 
Watanabe, 1993). Sorgeloos et al. (1988) reported a 
strong correlation between the EPA content and larvae 
survival and between DHA content and the growth of 
Asiatic sea bass larvae. Watanabe (1993) conclude that 
EPA and DHA increase survival and growth of larvae of 
several marine fishes. Koven et al. (1990) suggested that 
such acids function as essential component of biomem-
branes, and their level in the tissue phospholipid fraction 
are associated with larval growth. 

The purpose of this study was to determine the 
effectiveness of live prey’s enrichment with three different 
diets and their effects on survival and growth of common 
dentex larvae. 
 
 
MATERIAL AND METHODS 
 
Brood stock and origin of Dentex’s larvae 
 
The brood stock was acquired in March 2001 and acclimatized to 
captivity conditions. Parents were  maintained  in  a  polyester  rect- 



 

 
 
 
 
Table 1. Fatty acid composition (mg g-1 DW) of Dentex’s eggs and 
larvae. Data represent means ± SEM 
 

Egg newly hatched larvae  
Total lipids(%DW) 0.38±0.00a 1.97±0.01b 
14.0 4.6±0.01 4.8±0.23 
15.0 1.8±0.01 1.7±0.04 
16.0 20.4±0.39a 16.5±0.25b 
17.0 2.6±0.01 2.5±0.03 
18.0 6.2±0.08a 4.5±0.03b 
16:1 8.3±0.13a 9.1±0.14b 
17:1 1.5±0.01a 1.2±0.01b 
18:1n-9c   16.9±0.22a 18.0±0.08b 
18:1n-7 4.0±0.06 3.7±0.00 
20:1n-9 1.9±0.04 1.8±0.01 
22:1n-9  1.2±0.00 1.2±0.02 
24:1n-9 1.3±0.00 1.2±0.00 
18:2n-6c  2.6±0.04 2.7±0.04 
20:2n-6 5.3±0.01 5.3±0.01 
18:3n-6 4.1±0.00 4.2±0.00 
20:3n-6 nd 0.1±0.01 
20:4n-6 1.2±0.02a 0.9±0.01b 
18:3n-3 0.9±0.21 0.9±0.01 
20:3n-3  nd nd 
20:5n-3 3.6±0.08 a 4.7±0.04 b 
22:5n-3 1.0±0.01a 1.5±0.04 b 
22:6n-3 16.9±1.10a 22.1±0.69b 
� Saturated 35.3±0.50a 30.2±0.57b 
� Mono saturated 35.1±1.05 36.2±0.09 
DHA/EPA 4.7±0.19 4.7±0.10 
n-3 HUFA 21.5±1.39a 28.3±0.78b 

 

n-3 HUFA = > 20:3n-3. nd= not detected 
Means ± SEM having different letters indicate that treatments are 
significantly different (P<0.05) according to Kruscal Wallis test. (n = 2) 
 
 
 
rectangular tank, of volume 10 m3. The renewal sea water rate was 
maintained about 300 - 500%d-1 and oxygenation was provided by 
two air inflows. The temperature (14 - 22°C) and salinity (36 - 38 
ppm) conditions were natural. The spawning was spontaneous, and 
floating eggs were collected out of broodstock tank through a mesh 
screen (500 µm). They were incubated in 100 liters polycarbonate 
cylindro-conical tanks. The temperature of incubation was kept at 
the same value of that in broodstock’s tank where spawning was 
happen. Photoperiod and thermo-period were natural; light intensity 
during the incubation phase was included between 80 - 100 lx. The 
duration of hatching varied from 60 to 72 h according to the 
temperature of incubation during spawning season.  
 
 
Larviculture and live food 
 
To realize this experiment, six cylindro-conical polycarbonate tanks, 
covered with black plastic sheet, with volume of 200 liters (noted 
from B1 to B6), received each 6000 freshly hatched larvae of 
common dentex. The initial density was 30 larvae per liter. The 
parameters of larval rearing were the same for all tanks, except 
changes of prey’s enrichment which were subject of this study. 
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Larval feeding 
 
For all the tanks, larvae were fed on rotifers “S type”, the density 
was of 10 to 20 individuals mL-1 from the opening mouth until 35-th 
day of larval rearing. Fresh Artemia (AF strain) from day 25 to day 
30, and EG strain from day 30. For tanks 1 and 4 enrichment was in 
base of Nannochloropsis; tanks 2 and 5, it was in base of com-
mercial enrichment products and for tanks 3 and 6 it was in base of 
the cod liver oil emulsion (Emulsion was prepared in base of 40% 
hen’s egg yolk and 60% of cod liver oil using electric blender). 
Rotifers and Artemia were enriched in cylindroconical tanks of 
volume 30 L; water temperature varied around 20°C. The rotifers 
density was about 100.000 rot L-1; That of Artemia was around 
50.000 Ind L-1. For Nanno enrichment, the used concentration of 
algae varied between 5 and 10 million cells mL-1. The used doses 
for CEP were as described in Selco prospectus (Selco® INVE 
Aquaculture, Ghent, Belgium) and the used dose for CLO 
enrichment was 1 g of emulsion per million rotifers. Enrichment 
period was 12 h for all the tanks. Each enrichment was tested in 
replicate. The regimes affectation in various larval tanks was made 
at random in every row of tanks. 
 
 
Survival, length and weight sampling 
 
Dead larvae were collected by siphoning and recorded daily starting 
from day 12, survival was adjusted to be 100% at day 12 of the 
experiment, while at the end, the number of missing fish (never less 
than 5%) was calculated and distributed over the experiment as a 
proportion of actually observed mortality. Sampling of larvae was 
made to measure total length of 20 larvae per tank, while larvae 
were weighted at day 0 and 7 (2 x 50 Ind); at days 15, 27, 32, 50 
and 70 twenty larvae per tank were weighted for every sampling. 
 
 
Fatty acid analysis 
 
Every three days, approximately two million of rotifers were filtered 
from the three regimes trough 64 µm mesh screens. For Artemia, 
every five days one million of Artemia nauplii were harvested in 
each enrichment regime. The rotifers and Artemia harvested were 
frozen and lyophilized. 

Total lipids were extracted and measured gravimetrically 
according to Folch et al. (1957) using dichloromethane instead of 
chloroform. 

Fatty acid methyl esters were prepared by acid-catalyzed 
transmethylation of total lipids using boron trifluoride methanol 
according to Santha and Ackman (1990) and were analysed in a 
Varian 3400 gas chromatograph. The chromatograph was equipped 
with a DB Wax fused silica capillary column (30 m x 0.25 mm i.d., 
film thickness: 0.25 µm, J and W Scientific, Folsom, CA). Helium 
was used as carrier gas (1.4 mLmn-1) and the thermal gradient was 
100 to 180°C at 8°/mn, 180 to 220°C at 4°/mn and a constant 
temperature of 220°C during 25 min. Injector (Split/ splitless with 
automatic passage) and flame ionisation detector temperatures 
were 260 and 250°C respectively. Fatty acid methyl esters were 
identified by comparison with known standard mixtures (Sigma ref 
189-13) and quantified using a computer system. Data were 
collected and processed using the Star computer package (varian).  
 
 
Statistical analysis 
 
Total length and body weight were compared by one-way analysis 
of variance (ANNOVA) followed by Kruscal Wallis test. A significant 
level of 5% was used for both tests (Sokal et al., 1981). 

Statistical study was done by the Statgraph plus 5.1 (ICLARM 
Software project, MC P. O. Box 2631, 0718  Makati,  Manila,  Philip- 
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Table 2. Fatty acid composition (mg g-1 DW) of rotifers fed on 
the three regimes. Data represent means ± SEM 
 
Regimes R(Nanno)1 R(CEP)2 R(CLO)3 

Total lipids (%DW) 2.31±0.02a 1.41±0.01b 3.27±0.08 

14.0 4.7±0.02a 1.8±0.04b 2.8±0.43c 
15.0 5.6±0.00 5.4±0.01 5.5±0.04 
16.0 17.0±0.32a 12.5±0.23b 12.1±0.83b 
17.0 6.4±0.00 6.5±0.01 6.3±0.01 
18.0 3.7±0.04a 5.3±0.06b 4.2±0.09c 
16:1 19.5±0.08a 19.5±0.08a 6.8±0.48c 
17:1 4.7±0.01a 4.2±0.01b 4.3±0.01b 

18:1n-9c   5.5±0.13a 17.0±0.03b 20.1±1.10c 
18:1n-7 5.4±0.09a 6.0±0.12b 3.6±0.08b 
20:1n-9 2.0±0.08a 3.5±0.06b 5.1±0.04c 
22:1n-9  3.6±0.01a 4.1±0.02b 4.1±0.08b 
24:1n-9 2.2±0.00 2.2±0.01 2.1±0.00 
18:2n-6c  4.0±0.11a 7.0±0.01b 5.2±0.10c 
20:2n-6 nd 0.1±0.00 0.1±0.001 
18:3n-6 1.4±0.02a 1.7±0.01b 1.7±0.04b 
20:3n-6 0.4±0.01 0.6±0.18 0.3±0.01 
20:4n-6 3.0±0.25a 1.5±0.04b 1.1±0.08c 
18:3n-3 1.0±0.05 1.4±0.16 1.2±0.07 
20:3n-3  0.3±0.00 0.4±0.01 0.3±0.01 
20:5n-3 4.6±1.46a 5.1±0.22b 6.1±0.87c 
22:5n-3 4.0±0.46a 3.7±0.16b 3.0±0.55c 
22:6n-3 0.3±1.86a 3.1±0.17b 7.2±1.26c 
� Saturated 37.5±0.37a 31.6±0.32b 30.9±1.40c 
� Mono saturated 42.9±0.18a 49.4±0.38b 46.0±1.77c 
DHA/EPA 0.2±0.03a 0.60±0.01b 1.20±0.04c 

n-3 HUFA 8.9±0.42a 11.9±0.57b 16.3±1.05b 
 

n-3 HUFA = > 20:3n-3. nd = not detected 
Means ± SEM followed by different index are significantly different 
(P<0.05) according to Kruscal Wallis test. (n = 2) 1 R(Nanno) = Rotifers 
fed on Nannochloropsis regime 2 R(CEP) = Rotifers fed on commercial 
enrichment products regime 3R(CLO) = Rotifers fed on cod liver oil 
regime. 
 
 
 
pines) total lengths and weights of larvae were submitted to a 
logarithmic transformation while the survival rates were treated by 
an angular transformation. 
 
 
RESULTS 
 
Eggs and larvae analysis 
 
Eggs and newly hatched larvae (Table 1) had the same 
content of 18:3n-3 (0.9 mg g-1 DW). n-3 HUFA content 
was higher in larvae (28.3 ± 0.78 mg g-1 DW), than in 
eggs (21.5 ± 1.39 mg g-1 DW). The DHA/EPA ratio was 
the same in both, while the contents of DHA and EPA 
were higher in newly hatched larvae than in eggs. 

 
 
 
 

Table 3. Fatty acid composition (mg g-1 DW) of Artemia fed on 
the three regimes. Data represent means±SEM. 
 
Regimes A(Nanno)1 A (CEP)2 A (CLO)3 

Total lipids (%DW) 1.45±0.01a 1.65±0.02a 1.94±0.01b 
14.0 2.7±0.07a 4.4±0.06b 2.9±0.10a 
15.0 3.2±0.00 3.3±0.00 3.3±0.04 
16.0 12.2±0.21a 5.6±0.25b 10.0±0.45c 
17.0 4.8±0.01a 4.4±0.01b 4.6±0.00c 
18.0 8.5±0.06a 5.8±0.10b 6.3±0.09c 
16:1 4.3±0.06a 2.6±0.06b 3.6±0.20c 
17:1 2.8±0.05a 2.1±0.00b 2.5±0.01c 
18:1n-9c  22.0±0.32a 18.7±0.37b 20.4±0.32c 
18:1n-7 11.0±0.25a 2.0±0.19b 7.0±0.12c 
20:1n-9 3.8±0.06a 4.4±0.00b 4.7±0.07c 
22:1n-9  0.1±0.00 0.2±0.08 0.2±0.01 
24:1n-9 2.1±0.00 2.3±0.30 2.2±0.01 
18:2n-6c  5.2±0.04a 10.6±1.03b 5.7±0.04c 
20:2n-6 4.4±0.03a 4.1±0.03b 4.2±0.01b 
18:3n-6 3.3±0.01 3.2±0.00 3.4±0.03 
20:3n-6 0.7±0.00a 0.4±0.01b 1.8±0.11c 
20:4n-6 nd 0.1±0.00 0.2±0.05 
18:3n-3 17.5±0.19a 3.8±0.04b 12.3±0.05c 
20:3n-3  0.5±0.01 0.2±0.08b 0.2±0.01b 
20:5n-3 2.4±0.06a 3.2±0.03a 8.3±0.41b 
22:5n-3 0.1±0.00 a 0.5±0.01 b 1.0±0.08 a 
22:6n-3 0.4±0.00a 4.4±0.13b 8.6±0.69c 
� Saturated 31.5±0.33a 33.6±0.42b 28.1±0.49c 
� Mono 
saturated 

48.1±0.19a 34.3±0.13b 42.2±0.44c 

DHA/EPA 0.17±0.03a 1.38±0.04b 1.04±0.02c 
n-3 HUFA 2.9±0.95a 8.1±1.39b 17.9±1.39c 

 

n-3 HUFA = > 20:3n-3. nd = not detected 
Means ± SEM followed by different index are significantly different 
(P<0.05) according to Kruscal Wallis test. (n = 2)1 A (Nanno) = 
Artemia fed on Nannochloropsis regime, 2 A (CEP) = Artemia fed on 
commercial enrichment products regime, 3A (CLO)  = Artemia fed 
on cod liver oil regime, Survival of dentex’s larvae for the three 
enrichments.. 

 
 
Rotifers analysis 
 
Rotifers fed on the three regimes (Table 2) showed a 
same content of 18:3n-3 and 20:3n-3, but rotifers en-
iched with Nanno regime showed a lower EPA content 
(4.6 ± 1.46 mg g-1 DW)  and a lower DHA content (0.3 ± 
1.86 mg g-1 DW). DHA/EPA is of 0.02 ± 0.03; 0.60 ± 0.01 
and 1.20 ± 0.04 respectively for Nanno, CEP and CLO 
regimes. n-3 HUFA contents were respectively 8.9 ± 
0.46, 11.9 ± 0.57 and 16.3 ± 1.05 mg g-1 DW. 
 
 
Artemia analysis 
 
For Artemia (Table 3), CLO regime showed a higher 
content in 20:5n-3 and 22:6n-3, respective values  are  of   
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Figure 1. Survival rate (%) of dentex’s larvae. Bars indicate 
±SEMP < 0.05, there is significant difference according to 
Kruscal Wallis test. (n = 2) 
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Figure 2. Linear growth curve of dentex’s larvae fed on the 
three enrichment diets and temperatures during larval phase. 
Bars indicate ±SEM. 

 
 
 
8.3 ± 0.41 and 8.6 ± 0.69 mg g-1 DW. The DHA/EPA 
ratios were of 0.17 ± 0.03, 1.38 ± 0.04 and 1.04 ± 0.02 
respectively for Nanno, CEP and CLO enrichments. n-3 
HUFA contents were respectively 2.9 ± 0.32, 8.1 ± 0.55 
and 17.9 ± 1.05 mg g-1 DW. 

All the obtained survival rates (Figure 1) were lower 
than 10% (ranged between 3 and 8% on day 70 of larval 
rearing). Collapses were observed from day 12 to day 35. 
Larvae  fed  on  preys   enriched   with   Nannochloropsis  
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Table 4. Linear growth performances of dentex’s larvae during 
the entire period 
 

Enrichment Nanno CEP CLO 
Initial length 2.62±0.07 2.62±0.07 2.62±0.07 
Day 25 5.82±0.11a 6.48±0.09b 6.54±0.24c 
Day 35 9.47±0.17a 9.66±0.23b 9.73±0.24c 
Final length 30.22±0.38a 31.85±0.53b 32.98±0.26c 
TL SGR % 3.50±0.04a 3.60±0.06b 3.61±0.01c 

 

Means ± SEM affected with different letters by exposing on the 
same age are significantly different (P< 0.05) according to Kruscal 
Wallis test. (n = 20), SGR =specific growth rate = 100* (ln final 
length- ln initially length)/no days. 

 
 
 
showed low survival rates particularly from second week, 
while there was an appearance of the swim bladder 
hyperinflation phenomenon. Towards D30, cannibalism 
appeared and caused high mortalities. The hyperinflation 
phenomenon was observed when larvae were fed on 
preys enriched with Nannochloropsis, but decrease when 
larvae were fed on preys enriched with commercial 
enrichment products or with cod liver oil emulsion. 
Survival rates during the entire period were of 3.15% for 
Nanno enrichment, 4.03% for CEP enrichment and 
8.35% for CLO enrichment. The highest regime in lipids 
content gave the highest survival rate compared with the 
lowest regime in lipids content.  
 
 
Linear growth of larvae 
 
Figure 2 showed a fast growth rate during larval phase. 
The study of the linear growth of larvae in this experiment 
gave results presented on Table 4. The linear growth 
showed a significant difference from day 15 (rotifers feed-
ing phase: day 3 to day 25) until day 70 (Artemia feeding 
phase: day 25 to day 70). Day 25 correspond to the 
introducing Artemia in feeding sequence and day 35 
corresponds to the end of rotifers feeding phase. 
 
 
Weight growth of Dentex’s larvae  
  
The results of weight growth of Dentex’s larvae in this 
experiment are presented in Figure 3 and Table 5. At the 
beginning of experiment, the average weight of larvae 
was the same (0.20 ± 0.00 mg), at D70 larvae on the three 
diets are going to grow differently during rotifers and 
Artemia feeding phases. CLO regime gave the highest 
growth (123.50 ± 1.50 mg) compared to the CEP regime 
(106.00 ± 1.00 mg) and Nanno regime (101.50 ± 1.50 
mg). The SGR are of 8.8, 8.9 and 9.2 respectively for 
Nanno, CEP and CLO enrichments.  
 
 
DISCUSSION 
 
Data on the nutritional requirements of marine fish  larvae 
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Figure 3. Weight growth curve (mg) of dentex’s larvae fed 
on the three enrichments. Bars indicate ±SEM. 
 
 
 
from mouth opening are scarce and largely concern fatty 
acids (Watanabe and Kiron, 1994) probably because 
other micronutrients are not easy to measure in the small 
sample available. Lavens and Sorgeloos (1996) showed 
that rotifers grow in a formulated food having a good 
composition in HUFA and containing 5.4, 4.4 and 15.6 
mg g-1 of dry weight in DHA, EPA and (n-3) HUFA, 
respectively. In this study, only CLO regime meets this 
requirement (rotifers feeding phase: 7.2 ± 1.26, 6.1 ± 0.78 
and 16.3 ±1.05 mg g-1 DW; Artemia feeding phase: 8.6 ± 
0.69, 8.3 ± 0.41 and 17.9 ± 1.39 mg g-1 DW respectively 
in DHA, EPA and n-3 HUFA). Rotifers fed with the Nanno 
regime present a weak rate in DHA. Values cited by 
Rodriguez et al. (1998) concerning minimal content in 
EPA: 6 mg g-1 of dry weight; DHA: 8 mg g-1 of dry weight 
and in (n-3) HUFA: 15 mg g-1 of dry weight are equal to 
those EPA rotifers composition fed on CLO regime, that 
for the DHA is nearby; while (n-3) HUFA content was 
slightly superior. Koven et al. (1990) observed that the 
enrichment of rotifers with various oils increases the 
growth rate of gilt-head sea bream larvae (Sparus 
aurata), but it has no influence on the survival. In this 
experiment, rotifers feeding phase (until D25) shows an 
increase of survival for CLO regime, in which DHA / EPA 
is 1.20 ± 0.04. Kraul (1993) noted that the first survivals 
(0 - 9 days) of Mahi mahi larvae are not affected by the 
fatty acids composition and suggests that it is due 
probably to high endogenous level in EPA and DHA 
contained in the yolk sac of larvae. Contents in DHA eggs 
(16.90 ± 1.10 mg g-1 of dry weight) and larvae (22.10 ± 
0.69 mg g-1 of dry weight), obtained during this work were 
very high. These values begin to fall during the  first  days  

 
 
 
 
Table 5. Weight growth performances of dentex larvae during the 
entire period. 
 

Enrichment Nanno CEP CLO 
Initial weight 0.20±0.00 0.20±0.00 0.20±0.00 
Day 27 1.61±0.06a 1.88±0.04b 6.54±0.24c 
Final weight 101.50±1.50a 106.00±1.00b 123.50±1.50c 
SGR %  8.80±0.04a 8.9±0.09b 9.2±0.05c 

 

Means ± SEM affected with different letters by exposing on the same 
age are significantly different (P<0.05) according to Kruscal Wallis test. 
(n = 20), SGR = specific growth rate = 100* (ln final weight- ln initially 
weight)/no days. 
 
 
 
of larval rearing (Watanabe, 1993). The DHA / EPA 
values for the three regimes: 0.02 ± 0.03, 0.60 ± 0.01 and 
1.20 ± 0.04 respectively obtained for Nanno, CEP and 
CLO are lower than those reported by Rodriguez et al. 
(1998) and Ibeas et al. (1997) which meet for good 
growth of gilt-head sea bream. The necessity to introduce 
Artemia in food for the development of marine fish 
larviculture stimulated the research efforts to improve the 
nutritional value of Artemia's nauplii (Watanabe et al., 
1978; Léger et al., 1987). The success of the nauplii 
enrichment in DHA depends not only on the enrichment 
regime and conditions, but also on Artemia's strain 
(Evjemo et al., 1997; Furuita et al., 1996; Han et al., 
2000a,b). The improvement of the nutritional quality of 
Artemia, notably by polyunsaturated fatty acids and vita-
mins contributes to the improvement of survival, growth 
and stress to larvae (Merchie et al., 1995). The results 
obtained during this experiment for Artemia DHA content 
(between 0.40 ± 0.00 and 8.60 ± 0.69 mg g-1 of dry 
weight) were much lower than those reported by 
Triantaphylidis et al. (1995) and which are included 
between 13.7 and 25.1 mg g-1 of dry weight and those 
cited by Kyungmin et al. (2000) and which are included 
between 22.7 and 37 mg g-1 of dry weight. It’s the same 
for values obtained by Evjemo et al. (1997) and Coutteau 
and Mourente (1997) with respective values of 36.0 and 
21.0 mg g-1 of dry weight. In the present work the values 
of DHA/EPA ratio for Artemia phase (0.17 ± 0.03, 1.38 ± 
0.04 and 1.04 ± 0.02 respectively for Nanno, CEP and 
CLO regimes) remain within the limits of values reported 
by Rodriguez et al. (1998) for gilt-head sea bream. They 
are lower than values reported by Sargent et al. (1999) 
where the DHA / EPA ratio must be equal to 2 by based 
on the wild zooplankton composition and confirmed by 
the experimental data of breeding. These results remain 
slightly superior to those we found for the three regimes. 
The food of larvae does not only have to contain high 
fatty acids content but also with suitable proportions in 
DHA/EPA (Sargent et al., 1999). Food imbalance in 
HUFA during the larval development can affect growth, 
survival and pigmentation of fish larvae (Reitan et al., 
1994; Estévez et al., 1999; Sargent et al., 1999). The 
survival rates of common dentex are very low;  the  survi-  



 

 
 
 
 
val rate obtained in hatchery phase was 1.5 - 2.8% 
(Pastor et al., 1995; Bibiloni et al., 1993a; Koumoun-
douros et al., 1998; Rueda et Martinez, 2001). During this 
experiment the survival rates obtained were 8.35% for 
preys enriched with the cod liver oil emulsion, 4.03% for 
the commercial enrichment and 3.15% for the enrichment 
with N. occulata at D70. They are superior to previous 
cited results but very lower than those cited by 
Koumoundouros et al. (2004) with survival rate between 
25 to 35% and a production cycle of 54 – 62 days in 
semi-intensive conditions. The period during which a 
massive mortality of larvae happed is situated between 
D12 and D35. Referring to published works, it seems that 
the authors do not agree about the age where take place 
higher mortalities; Franicevic (1991) finds that the maxi-
mum of mortality is situated between D6 and D15 and D25-

30; Pastor et al. (1995) note that mortality take place on 
D9-15 and after D25. For Riera et al. (1993), mortalities 
take place on D6-15 and D25-30 while for Abellan (1997) 
mortalities are continuous and begin on D12 and from D22 
to D45. Concerning growth, there was a significant differ-
rence for linear and weight growth in the end of the larval 
rearing (D70).  
 
 
Conclusion 
 
The survival rates of larvae, although relatively weak, 
show that diets with high lipids content were highest than 
other regimes with a low content in lipids. Live-preys fatty 
acids composition is very important also for a harmonious 
larvae development. Highest content in fatty acids  gives 
highest survival and best growth, but apparently it is the 
DHA / EPA factor turns out to be the most important to 
ensure a good survival and high growth. 
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