Gamete Biology: per spectivesfor tuna aguaculture
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Fertilisation conditions

overripening
External factors Heredity

(Qocyte) —p gy ) — EmbIYO

domestication  Stimulation

External factors preservation

Heredity physiology

— young fish




oocytes (biopsy)
Vitellogenesis




Postvitellogenesis (after clearing)

Best stage for hormonal
stimulation of spawn




Hydration-ovulation

follicles Evidencefor
k- follicular cells




Climatic factors
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Eqgg collection




Egg quality?




Heterologous Hormonal Supply
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Overripening
In rainbow trout
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Sperm collection




Sperm characterisation
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insemination

1 vol egg + 0.05 vol sperm
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Number of sperm cell per egg
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Dec Jan Feb Mar ADP  ATP Erergetic
10th 18th 15th 13th Charge

Concentration. (x 10° spz)
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Male gametogenes







Fertilisation rate (%)
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35x103 70x103 200x103
Number of spermatozoa per ovule

35*103spz/w **p<0,01 p=0,21 p=0,15

70*103spz/w
200*103spz/w




FROZEN/THAWED

MALE C | MALED | MALEE
Fertilisation 66.3 67.0 46.0

rate (%)
Hatching rate . : Il 76.8 . 64.5
(%)

Loss compared 15.0 1. 54.5
to fresh (%)
Number of
larvae from

120,000 eggs
Total number
of larvae from

360000 eggs 212400 150900




What about reproduction of captive tuna in Europe?
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3 Captive males (Spain 2003)

Only one male with small amount of
testicular sperm
low GSI

Sperm:

s\/ery viscous

sLow concentration: 1.97 1010 spz ml?
*Motility: 4 min after activation

*Cryopreservation: OK (same motility
at thawing as fresh)

6 Wild males in Italy, 1980
(Doi et al, 1982)

Spermiating wihout any pressure
GSI ?

Sperm:

s\/ery viscous

*High concentration: 4.96 1019 spz ml-1
*Motility: 14 min after activation
*Short term storage : 3 days OK
*Cryopreservation: OK (good motility
at thawing)




Tuna captive female

Aborted vitellogenesis Full vitellogenesis post vitellogenesis

F105 F108 RRZEE Flz_h'@

F105 : Control

B2 Treated




Perspectives

Sustainability of aquaculture requires trusty production of fry
This is obtained in salmonid carp, bream, bass ... all domesticated species

Tuna offers interesting possibilities :
*Reproduction in captivity observed in Japan
*Good indications for success in Europe

But...

High mortality due to handling prevent
*Monitoring of gametogenesis
sProgrammation of spawning or stimulation

*Develop research programs for less stressful handling
*Use of less stress-susceptible fish (domesticated)

Closing the life cycle in captivity (Kinki University, 2002) is
hopeful since it provides fish subjected to first rearing

selection
Such fishes shoud be of great interest for the development
of domestication process and reproduction control.







