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Abstract:   

The purpose of the study is to investigate the effect of sex and season on 

reproduction of Gilthead seabream (Sparus aurata). A total of 88 sexually 

mature S. aurata fish were collected from natural habitat, Manzalah lake 

Damietta, Egypt during the period from March, 2017 to September, 2018. 

Fish were maintained in aquaria for 24h at appropriate environment 

according to each season. The results of the study showed high condition 

factor in male, females and hermaphrodites in winter. Gonadosomatic index 

(GSI) recorded high value in hermaphrodite in winter and hepatosomatic 

index (HSI) was high in females in winter. The absolute fecundity was 

higher in autumn than winter while the egg diameter was higher in winter 

than autumn. It could be concluded that, spawning was prevalent during 

winter season and triggered by lower water temperatures. 
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Introduction: 

Gillthead seabream S. aurata is locally 

known as “denis” and exploited by the 

trawl fishery. It contributed about 3% of 

the total trawl landings in the Port Said 

fishery (Mehanna, 2007). Gilthead 

seabream, S. aurata (Linnaeus, 1758) is 

common throughout the Mediterranean 

and considered as one of the most 

popular porgies for food. It is a bottom 

dwelling species and usually lives 

solitary or in small and loose groups. It 

is an expensive luxury food so; it is a 

target for intensive fishing. Recently, it 

has been widely cultured in many 

countries including Egypt. In the wild it 

spawns in the winter months but in 

aquaculture farms it is conditioned to 

breed all year round under controlled 

methods (Morretti, 1999 and Lloris, 

2005 ). 

The gilthead sea bream is a protandrous 

hermaphrodite: it is in the first two 

years, it is a functional male and turns to 

females when length over 30 cm. 

During the male phase, the bisexual 

gonad has functional testicular areas 

with asynchronous spermatogenesis and 

nonfunctional ovarian areas (Zohar, 

1989). In the Mediterranean, the 

reproduction begins from October to 

December. Ovarian development is also 

asynchronous, and females are batch 

spawners that can lay 20000-80000 
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eggs per day for up to 3 months. The 

eggs are spherical and pelagic, with a 

diameter slightly lower than 1 mm and a 

single large oil droplet. The planktonic 

larval stage lasts about 50 days at 17-

18° C (Sola et al., 2006). 

The aim of the present study is to 

investigate the effect of sex and season 

on reproduction of Gilthead seabream, 

S. aurata through determination of 

gonadosomatic index, hepatosomatic 

index, Fecundity and egg diameter. 

 

Materials and Methods 

The present work was conducted at Fish 

Farming and Technology Institute, Suez 

Canal University. A total of 88 sexually 

mature gilthead seabream (S. aurata) 

fish were collected from natural habitat, 

Manzalah lake Damietta, Egypt during 

the period from March, 2017 to 

September, 2018.  About 22 Fish 

collected in each season and were 

maintained in aquaria for 24h at 

appropriate environment according to 

each season. After that, all fish were 

netted, anesthetized using clove oil 40 

mg / L (Mylonas et al., 2005). Body 

weight, total length and sex of each fish 

were determined. 

Samples of fish were weighed (wet 

weight) and recorded to the nearest 

gram. The length of each fish obtained. 

Total length was taken according to 

Anderson et al. (1983). The Fulton’s 

condition factor (k), which relates body 

length of the fish to the body weight, 

was calculated according to (Hastings 

and Dickie, 1972) as follows: 

Condition factor (K) = 100 × W / L3 

Where; W = body weight in (g) 

L = body length in (cm) 

The Gonado-somatic index (GSI) is a 

method for studying the spawning 

season by following the seasonal 

changes in the gonad weight in relation 

to the body weight (Bal and Rao, 

1984). GSI was determined by the 

following formula 

GSI = GW / BW x 100   (Albertine-

Berhaut, 1973) 

GW= wet weight of the gonad 

BW= body weight of the fish  

Absolute fecundity is the number of ripe 

eggs produced by a female in one 

spawning season or year (this is the 

usual meaning when the general term 

fecundity” is used, although on occasion 

it might also mean the number of eggs 

produced in a lifetime) (Hunter, 1992).  

Fecundity = (no of eggs x weight of 

gonad) / weight of gonad sample 

Oocyte diameter frequency helps to 

understand the nature of reproduction. It 

gives the information on either the fish 

contributes once or several times in the 

breading season (Amein, 1996). Oocyte 

were separated from ovarian tissues and 

put in a saline solution (0.9% NaCl) 

then, they were taken into slide.  Oocyte 

diameter was measured to the nearest 

0.01 μm by using an eye- piece μm on 

the binuclear microscope at a power 

magnification of 4X.50 oocytes were 

taken randomly to determine the 

seasonaly mean oocyte diameter. 

The hepato-somatic index (HSI) is 

associated with the liver energetic 

reserves and metabolic activity, The 

HSI gives us information about the 

condition of liver and body. HSI was 

determined by the following formula: 

HSI = LW / BW x 100 

LW= wet weight of the liver 
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BW= body weight of the fish  

 Statistical Analysis 
Statistical analysis was performed using 

the 3 x 4 factorial design according to 

the following model: Yijk = µ + Gi + Sj  

+GiSj  + eijk 

Where:  µ is the overall mean, 

Gi is the fixed effect of the gender (I = 

1…3), 

Sj is the fixed effect of the season of the 

year (j = 1….4), 

GiSj is the interaction between effect of 

the gender and season and 

eijk is random error. 

Values are given as Mean ± SE. Mean 

was tested for significant differences at 

P-values ≤ 0.05 (Duncan, 1955) to 

determine the effects of gender, and 

season on biological and physiological 

parameters. Some other values were 

subjected to one-way ANOVA. All the 

statistical analyses were calculated using 

SPSS program version 20 (SPSS, 

Richmond, USA) as described by 

Dytham (1999). 

 

Results 

Fish age 

About 7 females were collected in the 

age I year, no males were collected in 

the same age. While age II year, 10 

females were collected and 4 males. 

During age III year about 19 females, 6 

males and 8 hermaphrodite fish were 

found. Age IV year, 21 females, 5 males 

and 6 hermaphrodite were obtained. 

Two fish were found during age V year 

as shown in figure (1). 

Weight, Length and k factor:  

In the current study, body weight were 

documented for different gender and at 

various seasons even among the same 

season individually. Concerning the 

combined effects of gender and season, 

the highest value of body weight was 

documented in females at spring 

(445.88 g) and autumn (427.36 g) and 

in hermaphrodites at different seasons. 

But the lowest values were recognized 

in males at different seasons, as shown 

in figures (2).  

In the present investigations, the lowest 

value of length of fish specimens 

captured (23.00 cm) in spring in males. 

Due to the combined effects of gender 

and season, average total length was 

higher in females and hermaphrodites 

than in males, as shown in figures (3). 

In the present investigations, the highest 

value of k factor of fish specimens 

captured (2.06 %) in hermaphrodites at 

winter. Due to the combined effects of 

gender and season, average total k factor 

higher in females and hermaphrodites 

than in males, as shown in figures (4). 

Gonadosomatic (GSI) and 

Hepatosomatic (HSI) Index:  

In the present study, gonad weight were 

documented for different gender and at 

various seasons and even among the 

same season individually. Concerning 

the combined effects of gender and 

season, the highest value of gonad 

weight and GSI was documented in 

hermaphrodites at winter (48.23 g and 

14.47 % respectively) as shown in 

figures (5 and 6).  

In the present investigations, the highest 

value of liver weight of fish specimens 

captured (11.07 %) in females at 

autumn. Due to the interaction of gender 

and season, average total liver weight 

was significantly (P ≤ 0.05) higher in 
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females and hermaphrodites than in 

males, as shown in figure (7). 

In the present observations, the highest 

value of HSI of fish specimens was 

recorded (2.76 %) in females at winter. 

The lowest values were recorded in 

males at spring (0.76 %) as shown in 

figures (8). 

Fecundity:  

Fecundity is the number of eggs which 

released by female in the spawning 

season. Absolute fecundity is the total 

number of mature eggs in the ovary and 

relative fecundity is total no. of eggs per 

unit of fish length or fish weight. 

Absolute fecundity was higher in 

autumn (400 x 103) than in winter (300 

x 103), as shown in figure (9).  

Egg diameter  

The egg diameter indicate the time of 

the spawning of given fish species. No 

eggs was observed in summer and 

spring. The value of egg diameter was 

recorded in autumn and winter 0.45 and 

0.46 mm respectively as shown figure 

(10). 
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Figure (2): Body weight values (g) 

of different gender of Gilthead sea 

bream S. aurata specimens collected 

in different seasons. 

 

Figure (3): Total length values (cm) 

of different gender of Gilthead sea 

bream S. aurata specimens 

collected in different seasons. 

 

Figure (4): K factor values (%) of 

different gender of Gilthead sea 

bream S. aurata specimens collected 

in different seasons. 

 

Figure (1): Sex of gilthead seabream 

S. aurata according to age for the 

collected samples 
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Figure (5): Gonad weight values (g) 

of different gender of Gilthead sea 

bream S. aurata specimens collected 

in different seasons. 

Figure (6): GSI values (%) of different 

gender of Gilthead sea bream S. aurata 

specimens collected in different 

seasons. 

Figure (7): Liver weight values (g) of 

different gender of Gilthead sea bream S. 

aurata specimens collected in different 

seasons. 

Figure (8): HSI values (%) of 

different gender of Gilthead sea 

bream S. aurata specimens collected 

in different seasons. 
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Discussion 

In the present study, Broodstock weight 

and length were recorded different 

values with different sex, female weight 

values was higher than male and 

hermaphrodite. Male recorded the 

lowest values in weight and length. In 

autumn females and hermaphrodites 

were recorded higher weight and length 

values than others seasons but males 

recorded their high values in summer.  

Condition factor:  In the present study, 

k factor was peaked in the winter in the 

different sex female, male and 

hermaphrodite when spawning season 

occurred, that related high weight due to 

the development of gonad that mature in 

spawning season. Our results was 

agreed with Chaoui et al. (2006) and 

Oudjane et al. (2017) who reported that 

the seasonal evolution of the condition 

coefficient (K) revealed significant 

variations in both sexes, indicating that 

this coefficient is affected by the 

maturation of genital products. This is 

the case for S. aurata of fish in the 

Mellah lagoon (Northeast, Algeria). 

In the case of Puntius puntius 

(Bhatnagar, 1963) and Micropogonias 

furnieri (Vazzoler and Braga, 1983), 

the condition factor decreases at the start 

of the spawning period due to very high 

metabolic rates. There is normally a 

gradual increase in the condition factor 

during the reproductive period and 

normalization occurs immediately 

afterwards.  

Gonadosomatic index (GSI): GSI was 

peaked in the winter (Spawning season) 

in the three different sex, related to 

gonad weight that was large in season 

filled with eggs, sperms and both in 

hermaaphrodites, that was in agreement 

with Mehanna (2007) who showed that 

the monthly variation in GSI values and 

the distribution of different maturity 

stages revealed that the spawning 

activity continued from November to 

February peaking in December. 

Liver weight and hepatosomatic 

index (HSI): The present study showed 
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Figure (9): Seasonal variations of 

absolute fecundity of gilthead seabream 

S. aurata. Data are expressed as mean ± 

SE. 

Figure (10): Seasonal variations of 

egg diameter (mm) of gilthead 

seabream S. aurata. Data are 

expressed as mean ± SE. 
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liver weight peak in the autumn and 

began decline in the winter and HSI was 

slightly higher in the winter (spawning 

season) than in autumn that may be 

related that the feed intake of 

broodstock during spawning season was 

very low, so fish feed before spawning 

and storage feed and energy in liver for 

using during spawning which need high 

demand of energy that was in 

agreement with Oudjane et al. (2017) 

who reported that the monthly 

variations of the HSI in both sexes of 

the sea bream on the coast of Skikda 

(in Algeria) indicate that the storage of 

energy reserves in the liver takes place 

at the same time as the maturation of the 

gonads. The end of this last phase of the 

sexual cycle coincides, in the females, 

with the exhaustion of their liver 

reserves  

Seasonal fluctuations in the levels of 

some metabolic enzymes have also 

been shown along the annual 

reproductive cycle of fish (Tripathi and 

Verma, 2004). During maturation, 

female teleosts require large quantities 

of nutrients for transfer to the 

developing oocytes (Sorbera et al., 

1998 and Almansa et al., 1999).  

The study of gilthead sea bream showed 

an increase of gonads, liver and muscle 

lipid content, GSI and HSI between 

June (post-spawning) and December 

(pre-spawning) in the four groups and 

suggests that, independently of the age 

of the reproductive females, during this 

period, endogenous nutrients are not 

applied to ovarian growth. Hence, 

dietary uptake provides for ovarian 

growth and the accumulation of lipid 

reserves in the liver and muscle. 

Previous studies of this species have 

shown that during the ovarian growth 

phase no specific constituents are 

preferentially stored or utilized in the 

body tissues (Harel et al., 1994 and 

Jerez et al., 2006). 

Body size, reproduction, and sex can 

influence the depletion in lipids 

experienced by brook trout during 

winter.  For example, we found that 

larger reproductive individuals lost 

proportionately more lipids, relative  to  

body  size,  during  winter  than  smaller  

reproductive  trout,  although such an 

effect of body size was not evident 

among non-reproductive individuals. 

This evidence of increased lipid losses 

with increasing body size might reflect 

an age-specific increase in reproductive 

effort (e.g. gonads as a percentage of 

body size increase with age in some 

brook trout populations (Hutchings, 

1993 and Hutchings et al., 1999).   

Absolute fecundity: In teleosts, 

reproduction and egg and larval quality 

have been linked to factors such as age, 

size and broodstock nutrition. In the 

present study, the absolute fecundity 

higher in autumn than in winter could 

be linked to fish size due to the weight 

and length values obtained in autumn 

were higher than the values of winter.  

In general, absolute fecundity increases 

with age or size or both factors of 

females (Hattori, 1995 and Adámek et 

al., 2004).  

Egg diameter: According to Morretti 

(1999), average oocyte size of gilthead 

seabream was 500 µm (0.5 mm). In this 

study, the egg diameter is slightly higher 

in winter than autumn that may be 

related to female age that recorded high 

https://en.wikipedia.org/wiki/Algeria
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value in the winter, this was in 

agreement with Jerez et al. (2012) who 

reported that egg diameter and larval 

length were affected by female age. The 

difference of egg diameter may be also 

related to spawning season. Egg 

diameter, larval length and yolk sac 

volume have been associated to female 

age and size for some species ( 

Kennedy et al., 2007 and Quintero et 

al., 2011).  

Conclusion: The present work focused 

on key reproductive activity in the 

gonad of commercially important 

Sparidea fish S. aurata to simply 

describe sexual pattern. The sex ratio 

was shifted towards the dominance of 

females. Identification of 

hermaphroditism and sex inversion 

features can allow improvements in 

fisheries’ conservation management and 

future broodstock selection for 

aquaculture intentions. S. aurata of the 

studied area spawns eggs in the winter. 

Spawning is triggered by lower water 

temperatures.  
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 بيولوجيا التكاثر الموسمية لأسماك الدنيس
 3، الآء شحاته جريش 2 ، صفاء محمود شرف 1لحي علييمصالدين  صلاح 

 ، الإسماعيلية ، مصر. لطب البيطري ، جامعة قناة السويسكلية اقسم الباثولوجيا ، 1 
 ، الإسماعيلية ، مصر. لية الزراعة ، جامعة قناه السويسنتاج الحيواني والثروة السمكية ، كقسم الإ 2
 زراع السمكي ، جامعة قناة السويس ، الإسماعيلية ، مصر.قسم إنتاج الفرخات المائية ، معهد الإست 3

 

في هذه  أسماك الدنيس . فيتكاثرتأثير الجنس و الموسم علي الالغرض من هذه الدراسة هو دراسة 

سمكة ناضجة جنسيا من بحيرة المنزلة دمياط ، مصر خلال الفترة من مارس  88 تجميع تم الدراسة

بيئية تحت ظروف ساعة في أحواض بحثية  24. تم وضع الأسماك لمدة 2018إلى سبتمبر  2017

في  الخناثفي الذكور والإناث و  الحالة . أظهرت نتائج الدراسة ارتفاع عاملسبة وفقا لكل موسممنا

المؤشر  كانحيث في فصل الشتاء و الخناثقيمة عالية في  الدليل المنسلي سجلكذلك فصل الشتاء. 

قطر كان فصل. كانت الخصوبة أعلى في الخريف عن الشتاء بينما ال نفس في الإناث في اعالي الكبدي

تأثر نتيجة  في فصل الشتاءيحدث أسماك الدنيس  تفريخ إنالبويضة أعلى في الشتاء. يمكن أن نخلص 

 .نخفاض درجات حرارة الماءإالأمهات ب

 أسماك الدنيس ، التكاثر ، التغيرات الموسمية. الكلمات الدالة :

 

 


