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Determining the optimum time at which the egg is ready to be fertilized, 
establishing the time of ovulation after hormonal treatment. 

OBJECTIVES 

Establishing the optimal sperm:egg ratio.  

 
To develop a protocol for artificial fertilization. 
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MATERIAL AND METHODS 

• Ovarian biopsies by cannulation 
• Selected females: Oocytes in full 

vitellogenesis (diameter >550 μm) 

• Release of sperm by abdominal 
pressure. 

• Selected males: in spermiation stage 
of 2 and 3. 

        0 = not fluent 

          1 = fluent but no sample can be obtained 
          2 = fluent 
          3 = very fluent 

Selection of breeders by their stage of maturity. 



♀ 

♂ 

Protocol of hormonal induction. 2 

MATERIAL AND METHODS 



♀ 

♂ 

Intramuscular injection of 
GnRHa Dose = 15 µg/kg [1] 
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Total: 24 inductions with 
GnRHa (in different weeks and 
rotating females). 

MATERIAL AND METHODS 

Protocol of hormonal induction. 

[1] Fernández-Palacios, H., Schuchartd, D., Roo, J., Izquierdo, M., Hernandez-Cruz, C., Duncan, N. 2014. Dose-dependent effect of a single GnRHa injection on the spawning of meagre 
(Argyrosomus regius) broodstock reared in captivity. Spanish Journal of Agricultural Research, 12 (4): 1038-1048.  



♀ 

♂ 

♀ 

2 

MATERIAL AND METHODS 

Protocol of hormonal induction. 

Intramuscular injection of 
GnRHa Dose = 15 µg/kg 

Total: 24 inductions with 
GnRHa (in different weeks and 
rotating females). 



♀ 

♂ 

♀ 

9-10 h after 

2 

MATERIAL AND METHODS 

Protocol of hormonal induction. 

Intramuscular injection of 
GnRHa Dose = 15 µg/kg 

Total: 24 inductions with 
GnRHa (in different weeks and 
rotating females). 



♀ 

♂ 

♀ 

24h 

9-10 h after 

Sperm 
collection 

Masculine gametes collection. 3 

MATERIAL AND METHODS 

Intramuscular injection of 
GnRHa Dose = 15 µg/kg 

Total: 24 inductions with 
GnRHa (in different weeks and 
rotating females). 



♀ 

♂ 

♀ 

24h 

• Diluted in Leibovitz 1:4. 
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Femenine gametes collection. 

9-10 h after 

Strippings 

 Every 2 ½ hours. 

35h 

2:30h 2:30h 2:30h 

Ovulation Time: 
Time elapsed between the hormonal induction and the 
first moment in which ovulated eggs are easily stripped. 
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Fertilización artificial. 

ARTIFICIAL FERTILIZATION 

5 

Incubations in triplicate. 

     17,8 ºC to 18,4 ºC 

     30 h 

Fertilization rate  assessed (% of 

number of eggs with embryos) in 

400 eggs / incubator. 

MATERIAL AND METHODS 

9-10 h after 

Intramuscular injection of 
GnRHa Dose = 15 µg/kg 

Total: 24 inductions with 
GnRHa (in different weeks and 
rotating females). 

Sperm 
collection 
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      PART 2: DETERMINATION OF OPTIMAL SPERM: EGG RATIO 

2:00 h 

Fertilisation rate (%) assessed in 

100 eggs of each incubation 
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RESULTS 

Sperm was successfully stored in Leibovitz culture medium for 7 h with no loss of 
fertilisation ability compared to fresh sperm. 

Analysis time (h) 

(fresh sperm) 
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PARTE 1: TIEMPO DE OVULACIÓN 
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32.5 
±43.50%  

51.11 
±28.04% 

27.49 
±16.39% 

5.72 
±3.90% 



• The best stripping time was estimated to lie within 38-39 h following GnRHa 
injection at 18°C, and corresponds to the completion of ovulation. 
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quality).  
 Combined data in each female to obtain regressions.  
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The broodstock should be examined at 38 h post-injection at 18ºC to obtain 
optimum egg quality.  
       
 
Protocol for atificial fertilisation: 
Mix: 

CONCLUSIONS 

Agua de mar 

Eggs 

Diluted sperm 

(~ 1.700 eggs) stripped 
between 2-3 hours after the 

ovulation time 

(1:4 in Leibovitz modified=  
~ 3,4 x 108 sperm) 

Activation with a minimum 
of 0.5 mL of sea water/mL 

of eggs 
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