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INTRODUCTION

~

Commeroi.aJ. p.rod'llclii<m of fish oou1d benefi.lj; from the use of itrIi.plodd fish.
Tri,ploids are general1y sdJeri1e and show be't1ter growth durimg seX!Ua1 matura-
tian thalIl dip[orods (P u r dom, 1983). TrripJ.oodyim. fish can be dnduced by
physieail. or chemical trea1ments of newly fer.tilized eggs which cause the
retention of seoond poil.arbody dur.ing meiosis (p u r dom, 1983).

The most freqruent trea.1ments od'newly ins€m.inated eggs are temperature
schocks, elilther hea)t (25-40°C) or oo~d anes (5--,10°C). The main pmblem in
triiplo1dy dtnduotion is morta:li.ty of treated eggs c~ed by temperature schocks
which should he made acceptable by both experimenta1 and com:mercial
production.

In this paper we sumrnarize the prei1iminary resul1Js of rtemperature shock
effects l()!Ilsurviva:1 of newly fertiilized 'eggs of giltheadsea bream as potentially
beneficia:1 in future attempts of produc1ion of gilthead sea bream triploids.

MATERIALS AND METHODS

Ripe eggs were olbta.med by mduced spawnq (HCG) from two females- --
(w = 800 g,_l(t) = 35 cm) ~d with the miLt from. three maJ.es
(w = 320 g, l(t) = 22 cm). Dry fertili.zation :in water bath, at ambient tempera-
ture of the ba.sdn fqr broodstook oonditionmg (18°C), took 10 min. After ferti-
lIizatilOlIl,the irest of the milt was rinsed tlwough a sieve and eggs were put into
a g1ass cylinder wdith:f.iil.teredsea water of 18°C.



In each e:x:periment 5000 newly :insem1nated eggs (quantity determi:ned
voJiumetrdcaJJy) in g1ass cy.1rl.inderswith mi.ld aeration were stressed at 4, 11, 28
and 35°C for 10 miro.duratiQn. Cold shQcks, aJI;4 and l1°e, were de1ivered in
water baths wii.thdecreased. temperature kept constant by ire. FQ!I"heat water
bath trea1ments at 28 and 35°C, temperature was mai:ntairned by aquar.i!urn
heaters with thermosta.te. Control group eggs developed at fertiliza.tion tem-
perature (18°C).DupJicate temperature shQcks were carried out.

After treatmeI1lts eggs were transferred to 20-1, s1ight1y aerated glass
tanks W!iJthnO'f1ow~through ciToulation and .iJncu:batedat constant temperature
of 18DCand salimdty .of 37.5%0,w,ithQut gradual adaptation. Filtered sea water
was used and streptomycin sulphate (30 mg/I) added to prevent bacterial
oonta:miInation.

Rate of egg development, egg survivail, abnQrmalities of hatched larvae
(spinal deformations, side pooition Qf yolk sac, head region deformations) and
larval mortaJn.ty were observed.

Egg and larval survival were analysed statistically by G-test of indepen-
dence (8 oka 1 and Ro hI f, 1969).

RE8ULT8

Rate of ernbryonic development at incubation of stressed eggs is given
in Table 1. The time from fer1Jlli:iza1Jionto the beg.inning of indiiv1idual stages
is gi.ven ,in hours amd mirnutes. Heat shock treatments not only shortened the
time to the first c1eavage, but affected proportiqna1ly the acceleration Qf all
the developmentaJl stages and. finailly the time to hatclring.

Cold treatment at 11DCproJonged the time to the first c1eavage for 15 min
and de1ayed hatchiing for 65 nriJn relamve to controls. At 4DC hatching was
delayed for 128 min (Table 1).

Table 1. Time of embryonic development of gi1thead sea bream (t = 18DC) in eggs
stlressed by different temperature sho<:ks. Eg~ were exposed for 10 min.
Incubation was oarried out at ambient temperature (l8°C) with no
previous acclimatization.

Developmental stages
First cleavage
Second cleavage
32-cells
Morula
Gastrula
Embryo
Free larva

35
1.00
1.10
2.00
3.05
5.45

23.15
48.45

Shock temperature (OC)
28 18

1.05 1.25
1.15 1.35
2.10 2.20
3.20 3.35
5.50 6.10

23.30 23.50
49.20 50.10

11

1.40
1.50
3.20
5.~0
6.50

25.10
51.15

4

1.55
2.05
3.30
5.30
7.10

25.45
52.18

The best temperature shock treatmenrt wd.th rega:rd to egg and larval
suMvai rates was 28°C.

However, <itwas s1gniiicantly poorer (P ~ 0.001) re1ative to oontrols (Fig. 1).
Egg mortailJity was highest for the first 18 hou:rs after treatment. It was

parti.cularly In.al'ked at temperature shocks of 4, 35 and 11DC.Dead eggs were
mam1y at early c1eavage stages with clearly v.isi!ble deforma1:ioll1S(a 1arge
number Qf blastomeres of diifferent sizes, J.rregilclar c1eavages). Mortality rate
was !ater decreased but remained oonsta!nt, so that by the end of yolk sac
resorption, all the larvae, hatched f.rom stressed eggs at 4 and 35°C, died.
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Hatching was sign!i.ficantly reduced in all the treatments relative to oon-
tro1s. It was h1ghes.t atshock temperature of 28°C (53%). High percentage of
hatched larvae was deformed, partricu1arly those ha.rehed fvom eggs stressed
at 35 and 4°C. The best temperature shock treatmenrt with regard to the I1Ium-
ber of deformed larvae relative to oontrols was 28°C (Table 2).
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Fig. 1. Survival of gilthead sea bream eggs and laxvae
after 10-minutes exposure of newly fertilized eggs
to clllferent temprature shocks.

Table 2. Percentage of hatched and deformed laxvae after 10 min exposure of
newly fertilized eggs to temperature shocks

Shock temperamre
(OC)

Percentage of
hatched larvae (%)

Percentage of
deformed larvae (%)

35
28
18
11
4

11

53
62.5
32
24

40
14
8

22
34

DISCUSSION

It was observed that gilthead sea bream eggs showed much greater susoop-
tibdility to temperature shoch treatmelI1ts than eggs of f,resh water fishes which
can endure shoch .treatments temperatures which exceed oc are lower for 20°C
than fertilization temperature. This applies to the rainbow trout Salmo gaird-
neri (S o I ar et al., 1984), landlocked Atlantic salmOlIl, Salma salar (J oh n-
stone, 1985) and many other sa,1momd fish which spawn at 4-10°C tempe-
rature ranges and eggs showed good survival after heat shocked ad 26-40°C.
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Eggs of the wa,rm water fish, s~ch as Tilapia aUrea ('il ale n t i, 1975), carp,
Cyprinus carpis (G er v a is ef al., 1980), European caltfish, "Silurus glanis
(K r as zna i and Mar i.an, 1986) andchail1!neil. caitLilSh,,Ictalurus punctatus
(W Q 1ter s et al., 1982) are able tlO eoorure welit thermal shocks alt 5-fo°c,
even thOl\lgh spawn clJt20-25°C.

Gilthead sea bream spawn in the Adriatic dm'l1ng NOIVember, December
and January (G r u b i š li C, 1962) wh"'en sea water Itemperabure yades between
17 and 11°C. Therefore the s'Urviva~ lod' the:rmally s'hodked egg:s art 11°C was
surprisingly lower than at 28°C. This ca:.t1JI).Otb~ expla:ined 'in Iterms of the
physiroilogJcal basis iof shockclJnd ada(ptartilOll1,.smce 11°C :is :the ItemperatuJre very
close to the ambjjent tempera,ture tolerart;red ~by gi1thead sea ibream eggs in the
nature. This, however, may be accounted for 'by induced triploidy eggs in the
shocked at 28°C, which increases the susceptibility of eggs. However, triploidy
Wias nQt prQved by QrdJnary karY'log~c ana(lyses (K l:i g e r man and B lo 'o m,

, 19'77). The 28°C, exceeding for 1.0°C the fertilizatian temperot!ure and pil'Ov1-
ding acceptable success :in the eveniJuaJl iJnduction of triplo:idy seems to be
Qprt:imum srhock temperarbure.

Future €Xiperimenrbs sho:uld aad to oU!' knowle~e of Qptimum soock tem-
perature and duration for hetlter s11iI.'V'1vaJland hi;gher triploilidy perentage.

~
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KRATKI SADRZAJ

U radu su opisclJni utjecaj:i toplortnih šoklOva na netom oplodena jada
komarce, Bparcus aurata L. po 5000 netom QPilodeni:h jaja rbretimano je deset-
minutnim tQplQrtJnim šolmv:ima ad: 4, 11, 28 i 35°C, nai1ron cega su jaja i;r1ku-
birana na ambijientalnoj :\Jemperatluiri Old 18°C bez pootrupne adaptacije. Kon-
trolna grupa jaja nije podvrgnuta šoku te ~ se j:aja stallinro razvijala na 18°C.

Preživljavanjle jaja i izva1j€lI1lih larvi Inakon 10-iII1in. toplortnog ŠIO:lciranja
netom oplod,enih jaja je najbolje pri tempel"aItur:i šokia od 28°C, a;li je ipak
znacajno slabij e u odnoou na konrtrolnu gmpu.

Izvalj1vanje je macajna reducirano u svJm tretman ima, a najvece je na
temperaturi šoka od 28°C (53%). Postotak deformiranih larvi je vtsok, posebnQ
u tretmanima od 35 i 4°C. Najmanji broj deformiranih larvi u odnosu na
kontrolniu grupu je zaibilježen na ternperartJur.i šoka Old28°C.
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