EFFECT OF CULTURE SYSTEM AND DIET IN EARLY LARVAL STAGES OVER
SKELETAL DEFORMITIES DEVELOPMENT IN GILTHEAD SEA BREAM.
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RESULTS AND DISCUSSION: LARVAL GROWTH A

There are/Some ev n éuﬁdeformltles considered as quality descriptors in
commercial marinef fiSHigIeyp roduc on " as. s lordosis, ?percular deformities. and. One of the major problems in aquaculturefiS the produ

eﬁm anémahes e d considerable prohlem for hatchery

upper/lm\rer jaws sh -"" e related Wlﬂl larval bulture Conditions in early larval  industry, with an important negative economi phct. 4 : %,
stag e aim of thls S Both rearing systems used in present ti ere appropriated A 3 i g, all hi Mlﬂensw@mndltmns provided a more
diet an natural environment where none factor wa ical for the larval I Fch growﬂl betterlfrém the very beginning of life stages, these

rearing conditions improved as well larval su'm’l“’al. Semi-in &d'stirvival obtamed il ﬁlé intensive one at very high levels (78%)

designed, in the fo; I the culture conditions were equal and two commercial  with significant differences from hatching rates tu'the_ 1 permd (Figure 1). Clear slgmf icant differences in total length were found
rotifers enrichment emulsions were tested;sposterior artemia and weaning phase were between systems from Sdph to the end of the larval phase P stocking densities have been shown to produce a wide variety of efféct
perform with the same feeding regimes and products. For the later, feeding regimes culture fish populations such as alterations in behaviour and poor feed utilisatioffiresulting in mortality and poor growth ( Montero et al.,1999

and products were the same for the whole larval period,-although tank design and

larval density were different. Biochemical composition of larvae, preys and In diet treatment, significant differences (P<0.05) were found too, thus R1 improved survival 60% more than R2 (Figure 3). At the early |

commercial products were assessed. At 50 days post hatching six hundred fish per stages no significant differences were found on growth between diets. However from 20 dph to the end of the larval period, larvam’mﬁshn

treatment were_in dually check under stereoscope and abnormalities frequency significant better growth than larvae from R1 (Figure 4).

recorded, 95/DP ell. Survnval and malformation These differences could be related with the hlgh mortalityiincidence in R2 at day 11 and 25 which reduced significantly su“'

; ntg, tl‘le efl'ect of diet and (10%) and consequently larval densnty, increasing foodfavailabil ¢ vnal space for the remalnmg larvae whlch grew better. Early
F

& ;' {" “ “‘ 25 Utrom’ ‘lOdph to 17dph when both lipoproteic-gly; i iVityofgthefiver s tero! tﬁryubsorptmn nfllplds are important (Dhert et al., 1998).

s w‘Erc}Vusé, two 40 cublc One of the main differences found!"bdél’
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on larval composition in previous e'(perlenc"'s'hand pro

e Qﬂ]‘l}éf ‘Sfag {fUFA especially, Docosahexaenoic acid
e ywas,aespeclally lclI in so ’t'hauare bemg used as fish oil
\) is extremely. hlghel" mnRZ’ than in R1, and it was clearly reflected
‘observed for this diet treatment (Roo et al., 2004, in press). In
salt (3 f e <bhase for larvae rea‘l’ed ‘with rotifers enriched with produd®s with a
sand filter 20d a v erﬁzer e ; high levels of DPA. However these authors related these indings wi onic acid (ARA) values'in diets. Blair et al., (2003) rearing haddock
From 2 days post hatching (dph) 57 FtlrederStifers per ml were added twice a day, larvae, found that artemia enriched with some commercial producfs wed hlg'h bio-concentration levels of DHA, DPA y ARA suggesting a specific
role as EFA for the DPA, as well as the role as ARA precursor, suggestemmlEy*ﬁhd Seller (1996) and Sargent et al., (1997). On the other hand
Robin et al., (2003) did not find this precursory capacity using microdiets in seabream larvae, showing independence of ARA incorporation from DP.
content in diets. In present study ARA levels were 80% less in R1 than R2, so probably the effect of ARA deficiency in mortality was limited.
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trature (20 + 1°C) water, previously pass:through a

when larvae reached 5,5 mm 0.25-0.5 artemia nauplii per ml were added and enriched
nauplii thereafter. From 20dph a starter commercial diet was combined with live food.
During rotifers phase, phytoplankton (Nannochloropsis oculata) was added daily
keeping a concentration of 250.000 cells/ml'in the tanks. »
Experiment IT: Diet treatment. Table 1. Total lipids fatty acid LARVAL GROWTH AND SURVIVAL W
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RESULTS AND DISCUSSION: LARVAL DEFORMIJHES
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" " i 2 After 50 days of culture, the first deformity ion was d d. At this age loglineal isti anm'_
9, i ! 5 04— = S5 15 shows dependence of the abnormalities recorded from the rearing system (y2: 78.64; P>0.05). Relation betwe
deformities and rearing systen; y.due to significantly different rates in opercular abnormalities. Intensive system
es reached values up to 6% a th dfno more than 0. 2% .of this deformity was recorded in the semi-intensive one.
» ' ” No significant differences were shown in other normalities considered (Figures 5,6).

Opercular deformities are common in dlfferent ﬁsh species, and are frequent in reared seabreams
(K douros et al.,1997) affecting neg: bi i as respiration because of a reduced efficiency of
the bucal pump, gills exposition to physical damage and infection by fungi, bacteria and parasites (Andrades et al.,
1996; Beraldo et al., 2003). All these factors could affect final survival percent obtained in system and diet treatments,
10 Several opercular deformities occur at the beginning of chondrogenesis and ostheogenesis. According with Beraldo et
al., 2003, the first signs of the abnormality were observed between 20-40dph, showing a nearly folding of the loose edge
of the operculum, in the gill chamber. However, different structures that constitutes the operculum starts to ossified at
earlier stages, from 3.7 mm to 5.4mm total length (Almeida, 2001). Divanach, P (pers. comm) suggests that fish reared
on semi-intensive systems can be move to intensive one just after 20-25 dph without an increase in frequency of the
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4 ostheological deformations. So, according with these references the differences obtained between rearing systems

2 ) b suggested that factors involves in the development of this deformation are mainly affecting in the 3 first weeks of larvae
H b ! H life. Efforts to identify the causes of this deformity have to be focus on these early stages.

0 ! 0 =t ’_‘ Ninety five days old fry checked with soft X ray shown that, log lineal statistical analysis of the recorded

Opercule  Upperflower Jaw  Lordotic Wil Waiiliics Lt ostheological malformation frequency between the two rearing systems used, were not independent (y2: 239; P>0.05).

Opercular, acute upper/lower jaws shortening as well as acute lordosis were signi higher in the i ive system,

Figure 7:Acute defornmle_s at 95 dph. Eigure R onmities atOSHpEY increasing the recorded frequency from 50dph. The most important frequency of lordosis apparition (90%) was
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