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Abstract: Sea bass brood stocks were caught with average body weight of 2000.0 ± 200 g for males and 3000.0 ± 400 g 
for females, from fish farms at Damietta governorate.  Brood stocks transported to a private fish farm, situated in Al-
Qantara Gharb, Ismailia governorate, Egypt. A total of 72 brood stocks were divided into four groups with 3 replicates 
for each group to evaluate the egg production under the effect of different hormones. Each group consists of 4 males 
and 2 females otherwise the sex ratio was two males to one female. Brood stocks were injected when the water 
temperature reached 14.8°C during January. The four groups (males and females) were injected as follows; T1: The 
control group, brood stocks were injected with physiological saline (0.9% NaCl), T2: injection with 25 ml hCG kg-1 
body weight. T3: injection with 50 ml LH-RH kg-1 body weight. T4: injection with two doses: the first dose was injected 
at 10 am with 25 ml LH-RH kg-1 body weight and the second dose was injected with 12.5 ml hCG kg-1 body weight 
after 24 hrs from the first dose. Fertilization percentage was recorded in group which injected twice with LHRH and 
hCG (T4). The injection of LHRH repaired the endocrine disruption that results in the failure of captive fish to undergo 
FOM, ovulation and spawning, but hCG could not effect on oocyte development before releasing eggs, but could effect 
on latency period and time period of releasing eggs. Therefore, this is an important step towards the domestication and 
culture of sea bass (Dicentrarchus labrax), which considered a good aquaculture potential species. 

Keywords: Induced spawning, Dicentrarchus labrax, hCG, LHRH 
 

INTRODUCTION 

Sea bass (Dicentrarchus labrax L.) is a marine 
teleost fish of great economic value in Europe and the 
Mediterranean area (Firat et al., 2005). In the wild, sea 
bass spawns during winter months (from December to 
March) at low temperatures (12 – 14˚c) and at short or 
increasing day length (FAO, 1999). It has no 
morphologically distinct sex chromosomes, 
differentiation of the gonads not reaching completion 
until almost the end of the first year of life. Genetic and 
environmental factors influence the age of sexual 
maturation. They present a high fecundity (on average 
200,000 eggs/kg of female), start to reproduce over 2kg 
and can reach 6 to 7 years in the wild (Froese and Pauly, 
2013). Photo period is one of the most important cues in 
triggering puberty and reproduction in this species. 
Females naturally reach puberty a year later than males 
and are generally larger in size. 

Almost all fish reared in captivity exhibit some 
form of reproductive dysfunction. In females, there is 
often failure to undergo final oocyte maturation, 
ovulation and spawning (Zohar, 1988; Zohar, 1989a and 
b; Peter et al., 1993), while in males milt production 
may be reduced and low quality (Billard, 1989; Cosson, 
et al., 2008). These dysfunctions are due to the fact that, 
fish in captivity do not experience the conditions of the 
spawning grounds, and as a result there is a failure of 
the pituitary to release the maturational gonadotropin, 
luteinizing hormone (LH). Induced spawning of captive 
fish may be approached in two ways, hormonal and 
environmental treatments.  In some species hormonal 
treatments are the only means of controlling 
reproduction reliably. 

In captivity, Hormonal manipulations are used 
only for non-responsive fish reared under artificial 
photo thermal conditions such as sea bass (Barbaro et 
al., 1997). Induction of spawning using hormones 
provides a direct control over the final stages of the 
reproductive cycle in teleosts. 

This study was conducted to investigate the effect 
of injecting fish with Luteinizing hormone releasing 
hormone and human chorionic gonadotropin hormone 
as well as the effect of different doses of the hormone 
on the induced spawning and fertilization percentage of 
sea bass. 

 
MATERIALS AND METHODS 

1- Brood stock selection 
Sea bass brood stocks were caught with average body 
weight of 2000.0 ± 200 g for males and 3000.0 ± 400 g 
for females, from fish farms at Damietta governorate. 
Brood stocks transported to a private fish farm, situated 
in Al-Qantara Gharb, Ismailia governorate, Egypt. 

Brood stocks were acclimatized to laboratory 
conditions for about one week prior to spawning. Males 
were anaesthetized with MS222 (200 mg/L) to be 
identified by the presence of freely expressible milt 
under abdominal pressure, while the state of oocyte 
development of females was confirmed by ovarian 
biopsy. A small sample of oocyte was taken from 
females by inserting a catheter (canola) into the genital 
pore and examined.  

2- Nutrition: 
The brood stock were manually fed twice daily to 

satiation throughout the spawning season with fresh 
pieces of (squad, mackerel, sardine, shrimp and small 
fish). 

3- Water Physico-chemical parameters: 
Brood stock reared in sea water, which filtered 

with sandy filters. The water parameters were controlled 
as following: temperature of 18 – 14˚C by thermometer 
(model, HI 146-99) and salinity of 35 ppt by 
Refractometer, pH 7-8 by pH meter (model, pH222). 
Dissolved oxygen level was 6 to 8 mg/l by using air 
blower, provided through diffuser stones and water flow 
percentage of one liter per minute using inlet-outlet 
system. 
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Fish were kept in outdoor concrete tanks with 
maximum capacity of 10 m3 of sea water, under natural 
photoperiod. 

4. Experimental design and hormones: 
Fish were injected intramuscularly above the 

lateral line, just below the dorsal fin. The injected area 
was rubbed with a finger in order to distribute the 
hormone evenly throughout the muscle and to prevent a 
backflow of the hormone. 

Two hormones were examined to induce spawning, 
the first was human chorionic gonadotropin hormone 
(hCG, Argent labs., Redmond WA Washington, United 
States 98052) and the second was Luteinizing hormone-
releasing hormone (LHRH, Gonadotrophin-releasing 
hormone, Argent labs Redmond WA Washington, 
United States). 

hCG and LHRH dilutions preparation by dissolving 
the contents of the hormone package by 10 cm of 0.9 
saline  solution (0.9% NaCl). 
A total of 72 brood stocks were divided into four groups 
with 3 replicates for each group to evaluate the egg 
production under the effect of different hormones. 
Each group consists of 4 males and 2 females and the 
sex ratio was 2:1. 
Brood stocks were injected when the water temperature 
reached 14.8 °C during January. 
The four groups (males and females) were injected as 
following; 
Treatment (1): The control group, brood stocks were 
injected with physiological saline (0.9% NaCl). 
Treatment (2): Brood stocks were injected with 25 ml 
hCG kg-1 body weight (2,500 IU hCG/kg body weight) 
(Personal communication).  
Treatment (3): Brood stocks were injected with 50 ml 
LH-RH kg-1 body weight (50 µg LHRH/kg body 
weight) (Personal communication). 
Treatment (4): Brood stocks were injected with two 
doses: the first dose was injected at 10 am with 25 ml 
LH-RH kg-1 body weight (25 µg LHRH/kg body 
weight) and the second dose was injected with 12.5 ml 
hCG kg-1 body weight (1250 IU hCG/kg body weight) 
after 24 hrs from the first dose (Personal 
communication). 

Follow-up the launch of the latency period, time 
period of releasing eggs and the proportion of 
fertilization. The induced fish were observed to spawn 
48-52 hrs after hCG hormonal injection and 3 days 

after LHRH and LHRH+hCG hormonal injection. The 
buoyant eggs were directed towards the overflow 
opening by the gentle inlet water current. Pelagic eggs 
were collected four times a day in fine meshed 300 μ 
collection buckets placed at the overflow waters from 
the spawning tanks. Then, the eggs were washed 
thoroughly with new seawater and placed in a 
measuring cylinder for separation of good buoyant 
fertilized eggs from sinking bad eggs as well as for 
volumetric estimates. Fertilized eggs, unfertilized eggs, 
fertilization percentage, latency period, time of releasing 
eggs and mortality were calculated. 
Fertilization percentage % = (Number of fertilized 
eggs/Total number of counted eggs) x 100 
Latency period: it is the time between injection and 
releasing eggs. 
Time period of releasing eggs: The time between the 
start and the end of releasing eggs. 
 

RESULTS 

1) Releasing eggs of sea bass: 
Fish were injected when the water temperature 

reached to 14.8°C (as an average) during January in a 
natural photoperiod with two hormones hCG (Human 
Chorionic Gonadotropin Hormone), LHRH (Luteinizing 
hormone releasing hormone) and their mixed dosage 
into three treatments. The highest value of fertilized 
eggs was recorded in T3 group, which injected with 
LHRH and the lowest value was recorded in the fish 
group which injected with hCG T2 (Table 1 and Fig. 1) 

 The highest value of non-fertilized eggs was 
recorded in T2 group, which injected with 25 ml hCG 
kg-1 body weight and the medium value recorded in the 
group injected with 50 ml LHRH kg-1 body weight (T3) 
otherwise the lowest value was recorded in group 
injected with  25 ml  LHRH kg-1+ 12.5 ml hCG kg-1 
body weight (T4). The best value of fertilization 
percentage in observed fish group injected with 
LHRH+hCG (T4) and the medium value was recorded 
in T3 group which injected with LHRH (Table 1 and 
Fig. 2). The latency period was longer in both group T3 
and T4 (Table 1 and Fig. 3). The time of releasing eggs 
(Table 1 and Fig. 3) was longer in the fish group 
injected with LHRH (T3) and  the medium releasing 
time was observed in T2 group which injected with 
hCG, while the short releasing time was recorded in fish 
group injected with LHRH+hCG (T4). 

 
Table (1): The effect of hCG, LHRH and (hCG + LHRH) hormones on fertilized eggs, fertilization percentage, latency 

period and time period of releasing eggs of sea bass, Dicentrarchus labrax. 
 Control 

T1 

hCG 
T2 

LHRH 
T3  

LHRH+hCG 
T4 

Number of fertilized 
eggs (x106) 

0.00 3.53 c ± 0.064 4.72 a ± 0.148 3.98 b ± 0.10 

Number of non-
fertilized eggs (x106) 

0.00 0.85 a ± 0.129 0.52 b ± 0.06 0.34 b ± 0.022 

Fertilization  rate (%) 0.00 75.63 b ± 3.78 89.27 a ± 1.37 91.5 a ± 0.5 

Latency  period (h)  0.00 51.33 b ± 1.76 96 a ± 0.00 96 a ± 0.00 

Time period of  
releasing eggs (h) 

0.00 68 b ± 4 152 a ± 8  48 c ± 0.00 

Means in each row with different superscripts letters are significantly different (P<0.05). 
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Fig. (1): The effect of hCG, LHRH and (hCG + LHRH) 

hormones on fertilized eggs of sea bass (D. labrax) 
 

 
Fig. (2): The effect of hCG, LHRH and (hCG+LHRH) 

hormones on fertilization percentage of sea bass (D. 
labrax) 

 

 
Fig. (3): The effect of hCG, LHRH and (hCG+LHRH) 

hormones on latency period and time period of releasing 
eggs of sea bass (D. labrax) 

 
2) Eggs production during the experimental periods: 

Eggs production during the experimental periods 
was recorded and the fertilization percentage (%) in 
each period to determine the best time to collecting 
good eggs. 

Figures 4 and 5 showed the highest and lowest 
values of eggs production and fertilization percentage 
during the experimental periods. 

 
Fig. (4): Egg production during the experimental 

periods of sea bass (D. labrax)    
 

 
Fig (5): Fertilization percentage (%) of sea bass (D. 

labrax) during the experimental period 

 
DISCUSSION 

Many fish spawn in environments that are nearly 
impossible to simulate in a hatchery. Hormone-induced 
spawning is the only reliable method to induce 
reproduction in these fishes. In this study, results clearly 
show that the fertilized and non-fertilized eggs, 
fertilization percentage, latency period and time period 
of releasing eggs can be very different due to use 
different hormones. Using of LHRH and hCG induced 
the maturation processes and egg release. Fish were 
injected when the water temperature reached 14.8°C and 
in each group there are one female in final oocyte 
maturation (FOM) and one female was in the stage 
before FOM. 

The female of sea bass in FOM, in the stage before 
and males were injected once with 2,500 IU hCG/kg of 
body weight (25 ml/kg). Spawning occurs between 24-
72 hours after a single injection. The poorest results 
were recorded in this group of fertilized and non-
fertilized eggs and fertilization percentage due to hCG 
had no effect on oocyte development before releasing 
eggs and the advantage of hCG is that it acts directly at 
the level of the gonad and does not require the existence 
of LH stores or activation of the pituitary gonadotropes 
which agreement with Hodson and Sullivan (1993) and 
the injected gonadotropin mimics the natural GtH 
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produced by the fish’s pituitary. Just as is the case with 
pituitary extracts, purified hormones such as HCG 
bypass the brain-pituitary link, acting directly on the 
ovaries and testes, but the fastest results of latency 
period and time period of releasing eggs were recorded 
in the group which injected with hCG. 
For sea bass, it must be stressed that the injection of 
LHRH, on a large scale during normal or shifted 
spawning seasons gives a good a performance as natural 
spawning similar to those obtained by LHRH, on an 
experimental scale (Barnabé and Barnabé-Quet, 1985 
and Barbaro et al., 2002). LHRH have potent stimulator 
effects on ovulation and spermiation in fishes. 
Therefore, only one or two small doses are needed to 
induce spawning. LHRH stimulates the fish’s own 
pituitary to produce and release the GtH necessary for 
spawning which agreement with Rottmann et al. (1991). 
Due to LHRH acts at a higher level of the 
hypothalamus–pituitary–gonad axis, LHRH can provide 
a more balanced stimulation of reproductive events and, 
presumably, a better integration of these events with 
other physiological functions, by directly or indirectly 
affecting the release of other hormones necessary for 
successful FOM, spermiation and spawning, which 
nearly agree with Zohar and Mylonas (2001) and Ergun 
(2002). 

In the present study, results revealed that oocytes 
started to be released synchronously by brood stock, and 
breeders between 3 and 4 days after LHRH treatment 
(T3), and achieved ovulation such as the previous 
records of (Alvariano et al., 1992). This is explained by 
the fact that differences in natural conditions such as 
temperature, feed, geographical location and brood 
stock management operations like salinity, temperature, 
and nutrition protocols in captivity could affect the 
brood stock physiological behavior. The group of T3 
gives good results of fertilization percentage, but it 
takes a longer time more than hCG (T2) in latency 
period and time period of releasing eggs. 

In this study, the best results of fertilization 
percentage were recorded in the group injected twice 
with LHRH and hCG (T4). The injection of LHRH 
repaired the endocrine disruption that resulted in the 
failure of captive fish to undergo FOM, ovulation and 
spawning, but hCG had no effect on oocyte 
development before releasing eggs, but had an effect on 
latency period and time period of releasing eggs. 

In conclusión, it was found that the combined 
hormones of LHRH + hCG was the best treatment for 
brood stock in term of fertilization percentage. 
Therefore, this is an important step towards the 
domestication and culture of Dicentrarchus labrax, 
which is good aquaculture potential species. 

 

REFERENCES 

Alvarino, J.M.R., M. Carrillo, S. Zanuy, F. Prat and E. 
Mananos (1992). Pattern of sea bass oocyte 
development after ovarian stimulation by 
LHRHa. J. Fish Biol., 41:965-970. 

Barbaro, A., A. Francescon, G. Bozzato, A. Merlin, P. 
Belvedere and L. Colombo (1997). Induction of 

spawning in gilthead sea bream, Sparus aurata 
L., by long-acting GnRH agonist and its effects 
on egg quality and daily timing of spawning. 
Aquaculture, 154:349–359. 

Barbaro, A., A. Francescon, D. Bertotto, G. Bozzato, I. 
Di Merlin, P. Patarnello, F. Furlan and L. 
Colombo (2002). More effective induction of 
spawning with long-acting GnRH agonist in the 
shi drum, Umbrina cirrosa L. (sciaenidae, 
teleostei), a valuable candidate for Mediterranean 
mariculture. J. Appl. Ichthyol., 18:192–199  

Barnabé G. and R. Barnabé-Quet (1985). Avanccment 
et amelioration de la ponte induite chez le loup 
(Dicentrarchus labrax L.) à I'aide d'un analogue 
de LHRH injecté. Aquaculture, 49:125-132. 

Billard, R. (1989). Endocrinology and fish culture. Fish 
Physiol. Biochem., 7:49-58. 

Cosson, J., AL Groison, M. Suquet, C. Fauvel,, C. 
Dreanno, R. Billard (2008). Marine fish 
spermatozoa: racing ephemeral swimmers. Sep., 
136(3):277-94. doi:10.1530/REP-07-0522. 

Ergun, B. (2002). Sea Bass (Dicentrarchus labrax L., 
1781) Seed production. Turkish journal of 
fisheries and aquatic sciences, 2:61-70. 

FAO (1999). Manual on Hatchery Production of Sea 
bass and Sea bream, Roma, 1:15-20. 

Firat, K., S. Saka and C. Süzer (2005). Gonadal oocyte 
development in LHRHa hormone treated 
European Sea bass (Dicentrarchus labrax L., 
1758) brood stock. Turkish Journal of Veterinary 
and Animal Sciences, 29:83-87. 

Froese, R. and D. Pauly (2013). Fish Stocks. In: 
Encyclopedia of biodiversity; (ed.). In Simon 
Levin, S. Elsevier, Amsterdam, 3:477-487. 
Academic press, pp. 5504 ISBN 978-0-12-
384719-5. 

Hodson, R. and C. V. Sullivan (1993). Induced 
maturation and spawning of domestic and wild 
striped bass, Morone saxatilis (Walbaum), 
broodstock with implanted GnRH analogue and 
injected hCG. Aquacult. Fish. Manage, 24:389–
398. 

Peter, R.E., H. R. Lin, G. van der Kraak and M. Little 
(1993). Releasing hormones, dopamine 
antagonists and induced spawning. In: Muir, J.F., 
R.J. Roberts (Eds), Recent Advances in 
Aquaculture. Blackwell Scientific, Oxford, 25–
30. 

Rottmann, R.W., J. V. Shireman and F. A. Chapman 
(1991). Hormonal control of reproduction in fish 
for induced spawning. Southern Regional 
Aquaculture Center, No. 424. 

Zohar, Y. (1988). Gonadotropin releasing hormone in 
spawning induction in teleosts: basic and applied 
considerations. In: Zohar, Y., B. Breton (Eds), 
Reproduction in Fish: Basic and Applied Aspects 
in Endocrinology and Genetics. INRA Press, 
Paris, 47–62. 

Zohar Y. (1989a). Fish reproduction: its physiology and 
artificial manipulation. In: “Fish culture in warm 
water systems: problem and trends” Shilo M. and 
S. Sarig, CRC Press, Boca Raton, FL, 65-119. 



Hormonal Induced Spawning of Marine Water Sea Bass Dicentrarchus Labrax L. 5 
 

Zohar, Y. (1989b). Endocrinology and fish farming: 
aspects in reproduction growth, and 
smoltification. Fish Physiol. Biochem., 7:395–
405. 

Zohar, Y. and C. C. Mylonas (2001). Endocrine 
manipulations of spawning in cultured fish: from 
hormones to genes, Aquaculture 197: 99–136. 

 
  الحث الھرموني لتبویض اسماك القاروص البحریة

  صفاء محمود شرف. الدناصوري دعبد الحمیمحمد ، محمد احمد فكري
 مصر – الإسماعیلیة ٤١٥٢٢ - السویس قناة جامعة - الزراعة كلیة السمكیة، والثروة الحیواني الإنتاجقسم 

 

جرام للذكور  ٢٠٠±  ٢٠٠٠ط بمتوسط وزن جمعت أمھات أسماك القاروص من مزارع سمكیة خاصة بمحافظة دمیا
عدد الأمھات  يجمالإ. مصر –سماعیلیة محافظة الإ –تم نقل الأسماك إلى مزرعة خاصة بالقنطرة غرب . للإناث ٤٠٠±  ٣٠٠٠و

. ارات لتقییم أنتاج البیض تحت تأثیر الحقن بالھرمونات المختلفةمكر ٣سمكة قاروص قسمت على أربع معاملات ولكل معاملة  ٧٢
تم حقن الأسماك خلال شھر ینایر عندما كانت درجة حرارة الماء .  ١: ٢إناث بنسبة جنسیة  ٢ذكور و ٤تكونت المعاملة من 

، المعاملة %٠.٩ ملحيبمحلول حقنت ) الكنترول: (المجموعة الأولى: يكما یل) ذكور وإناث(تم حقن الأربع معاملات . م˚١٤.٨
، والمعاملة يكجم وزن ح/ LHRH مللي ٥٠حقنت ب : ، والمعاملة الثالثةيكجم وزن ح/ hCG مللي ٢٥حقنت ب : الثانیة

 ١٢.٥ب العاشرة صباحاً والجرعة الثانیة تم حقنھا  يف يكجم وزن ح/ LHRH يملل ٢٥ب حقنت بجرعتان الأولى تم حقنھا : الرابعة
  .ساعة من الجرعة الأولى ٢٤بعد  يجم وزن حك/ hCG يملل

والثانیة  LHRHولى ب المعاملة الرابعة المحقونة بجرعتین الأ يخصاب فالدراسة سجلت أفضل النتائج من حیث نسبة الإ هھذ يف
hCG  .ھرمونLHRH  يتمام عملیة النضج النھائالأسر لإ يیحدث للأسماك ف يللغدد الصماء الذ يیعالج الخلل الوظیف 

غیر مؤثر على تطور البویضات قبل عملیة إطلاق البیض ولكن یؤثر على الفترة  hCGللبویضات والتبویض والتفریخ بینما ال 
أسماك القاروص، وھى من الأنواع  استزراعخطوة ھامة لتطویر  هولذلك فھذ. الزمنیة قبل إطلاق البیض وفترة إطلاق البیض

  .يالبحر الاستزراع يالمرغوبة ف


