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Abstract—The present study on reproductive
cycle of Acanthopagrus bifasciatus revealed that
the spawning season started from December to
April for males and from December to March for
females. The overall sex ratio was 1.5: 1 males to
females. The gonado-somatic index of females
and males reaching its peak in January (4.37 and
2.9, respectively) then decreased gradually.
Fecundity analysis revealed linear relationships
for absolute fecundity with length and weight. The
absolute fecundity (F) of Acanthopagrus
bifasciatus was varied from 737674 to 1741666
eggs/ female/ spawn.
Keywords—Reproduction, sex ratio, fecundity,
Acanthopagrus bifasciatus, Red Sea.
I.
Introduction
Seabreams (Family Sparidae) are common coastal
fish species inhabiting tropical and temperate waters
throughout the world. Up to date, 158 species of 38
genera have been ascribed to this family (Froese and
Pauly, 2017). Its members are carnivorous, marine,
brackish, reef-associated and inhabit shallow coastal
waters (Sommer et al., 1996 and Riede, 2004). The
two-bar seabream Acanthopagrus bifasciatus is
member of this family which represents the most
important fish families in the Red sea. It is distributed
in the Western Indian Ocean from the Red Sea and
Arabian Gulf to Natal in South Africa. It is found in
association with reefs in shallow coastal waters (2-20
m depth) and estuaries and bays (Sommer et al.,
1996).
To understand fish
reproductive information,

population

dynamics,

such as the maturation of oocytes, the size and
age at first maturity, gonado-somatic index (GSI), sex
ratio, fecundity and recruitment, is indispensable.
Understanding the reproductive biology of a species is
the central aspect of providing sound scientific advice
for fisheries management. Reproductive biology plays
an important role in determining productivity and
therefore a population’s resiliency to exploitation by
fisheries or to perturbation caused by other human
activities (Morgan, 2008).
The objective of this study is to provide information
on spawning seasonality, size at maturity, sex ratio

and annual fecundity of Acanthopagrus bifasciatus in
the Egyptian Red Sea as necessary information for
sound management of this species.
II Material and Methods
A.

Sampling

A total of 442 males (17 – 56 cm in total length)
and 287 females (18 – 57 cm in total length) of
Acanthopagrus bifasciatus were collected randomly
from the Red Sea, Egypt (Fig. 1) during the period
from January to December 2015. The total length (TL)
was measured to the nearest centimeter and the body
weight (W) was recorded to the nearest gram. Sex of
each specimen was determined macroscopically after
dissection of specimens.
B.

Sex ratio

The sex of each specimen will identify by
examination of the gonads. The proportion of the two
sexes relative to one another will be used to calculate
the sex ratio.
C.

Spawning season

Spawning period was established from the analysis
of two variables: percentage frequency of the maturity
stages and the monthly variation in the gonadosomatic index.
D.

Gonad maturation

The
maturity
stages
were
assigned
macroscopically according to Orange (1961) as
follows:

Stage I (immature): gonads thread-like, sexes
can't be visually determined.

Stage II (mature): gonads enlarged, sexes
can be easily determined, but ova not visible to naked
eye.

Stage III (ripe): gonads enlarged occupying
about 10% of body cavity, ova visible to naked eye.

Stage IV (running): gonads greatly enlarged,
ova easily dislodged from follicles or loose in lumen of
ovary.

Stage V (spent): gonads small containing
mature ova as remnants in various stages of
resorption.
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E.

Gonado-somatic index (GSI)

The average monthly gonado-somatic index (GSI)
of both males and females was calculated according
to Strum (1978) as follows:
𝐺𝑆𝐼 =

Gonad weight
∗ 100
Body weight

F. Length (Lm) and age (Tm) at first sexual
maturity:
The length at first sexual maturity (Lm); the length
at which 50% of A. bifasciatus reach their sexual
maturity was estimated by using spread sheet
empirical equation of Froese & Binohlan (2000)
where:
Log Lm = 0.8979 Log L∞ - 0.0782. The
corresponding age at first sexual maturity (Tm) was
computed by converting Lm to age using the von
Bertalanffy growth equation as follows:
Tm = t0 - (1/k * ln [1- (Lm/L∞)])
G.

Growth parameters

The von Bertalanffy growth parameters obtained
by Mehanna et al. (2018) were used in this study.
H.

Absolute fecundity

To determine the absolute fecundity of the fish,
Ovaries of 32 females (stage III and IV) were collected
in January 2015 to March 2015 and December 2015.
Each pair of ovary was carefully dried with filter paper
and weighed to the nearest 0.01 g. One ovary was
randomly selected from each pair and used for
fecundity determination. A subsample of about 0.1 to
o.2 g from the selected ovary was weighed to the
nearest 0.001 g and placed in a Petri dish containing
few drops of tap water. Clumps of adhering eggs were
broken up and eggs carefully separated using
dissecting needles. Eggs were counted using modified
colony counter. Total number of eggs (N) in both
ovaries was calculated using the following formula:
N= Ns (Wt / Ws)
Where Wt = Ovary weight, Ws = weight of
subsample and Ns = number of ova counted in the
subsample. The linear regression of fecundity- length
and weight relationship was calculated as: F = a + b TL
and F = a + b W.
Where F = Fecundity, TL= Total length of fish
(cm), W= weight of fish (g), a= regression constant
and b= regression coefficient.

Figure 1: Egyptian Red Sea map showing the study area

III.

Results and Discussion

The present study has established key
reproductive dynamical characteristics of one of the
commercial species of family Sparidae in the Egyptian
Red Sea.
A.

Spawning season

Knowing the time of spawning is essential to
protect both of the ripe females and the new recruits
and to predict the recruitment variability. To determine
the reproduction period of A. bifasciatus, monthly
variations in both of maturity stages and gonadosomatic index values were used.
Gonad maturation
Monthly pattern of gonadal activity showed
occurrence of five maturity stages for females and
males; from stage I up to stage V (Fig. 2). For males,
maturity stages I to III were dominated in all months,
while maturity stage IV was appeared during January
to April and December. Stage V was available in
March to September. In respect to females, maturity
stage II was dominated the catch from April to
November and absent during spawning season.
Maturity stage III was absent in February, March and
September, while maturity stage IV was occurred from
January to March and December. Maturity stage V
was appeared from March to September.
Gonado-somatic index (GSI)
The gonado-somatic index is another method for
studying the spawning season by following the
monthly changes in the gonad weight in relation to the
total fish weight. Gonado-somatic index is one of the
important parameter of fish biology, which gives the
detail idea regarding fish reproduction and
reproductive status of the species and help in
ascertaining breeding period of fish (Gupta &
Srivastava, 2001 and Shankar & Kulkarni, 2005).
Gonado-Somatic Index (GSI) was calculated for
males and females of A. bifasciatus (Fig. 3). The
gonado-somatic index of females reaching its peak in
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Gonad maturation and spawning season of sparid
fishes are correlated to environmental conditions
especially water temperature (Coetzee, 1986 and
Garratt, 1986). In the present study, gonads
development and maturation of A. bifasciatus
occurred at lowest water temperature (from winter to
spring) and this agree with El-Sayed and Abdel-Bary
(1994) and Grandcourt et al. (2004). The short
spawning season of A. bifasciatus in the present study
is in agreement with the reports on other sparids living
in warm waters (Buxton, 1990 and El-Sayed and
Abdel-Bary, 1994; Grandcourt et al., 2004). They
confirmed that the spawning period of A. bifasciatus is
during the winter months and there is no any
spawning activities in the summer.

5

GSI

January (4.37) then decreased gradually from
February to November then increased again in
December (2.9). In respect to males, the gonadsomatic index reaching its peak in January (1.65) then
afterward start to decrease. Gonads of males started
to develop in July (0.13) until December (0.27). The
results revealed that spawning season is extended
from winter through spring.

Months
Figure 3: Monthly variation in gonado-somatic index (GSI) of
Acanthopagrus bifasciatus from Red Sea, Egypt.

B.

Sex ratio

Sex
ratio
constitutes
basic
information
indispensable for the assessment of the potential of
fish reproduction and stock size estimation in fish
population (Vicentini & Araujo, 2003 and Adebiye,
2013). The calculated overall sex ratio was M: F = 1.5:
1. The highest percentage of females was found in
May and the highest percentage of males was found
in March (Fig. 4). The overnumber of males than
females agrees with El-Sayed and Abdel-Bary (1994)
who recorded overall sex ratio 2:1 for A. bifasciatus.
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Figure 4: Monthly variation in males and females of
Acanthopagrus bifasciatus from Red Sea, Egypt.

III

C. Length (Lm) and age (Tm) at first sexual
maturity
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Fig. 2: Monthly distribution of maturity stages for
Acanthopagrus bifasciatus from Red Sea, Egypt.

The length at first sexual maturity is important for
determining the optimum length at first capture and
consequently the optimum mesh size. The length at
first sexual maturity (Lm) was 35.8 cm for combined
sexes of A. bifasciatus. The corresponding age at first
sexual maturity (Tm) was 3.65 year. Grandcourt et al.
(2004) gave mean size at first sexual maturity at 26.4
cm Fork length for females and 21.9 cm Fork length
for males in UAE
The smallest length recorded in the catch was 17
cm for males and 18 cm for females and all fish of
lengths ≤ 30 cm were immature. It is evident that a
considerable proportion (28%) of A. bifasciatus catch
didn’t reach the maturation and up to 42% of A.
bifasciatus catch didn’t reach the length at first sexual
maturity. This means that the exploited A. bifasciatus
must be protected till in order to share at least once in
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the spawning activity. Therefore, mesh sizes used
should be increased to catch fish of about at least 30
cm length.
D.

Absolute Fecundity

Fecundity estimation is useful in the estimation of
population and its productivity. The knowledge of fish
fecundity has much relevance in fish population
studies and in successful management and
exploitation of the fishery (Alam and Das, 1996).
The absolute fecundity (F) of A. bifasciatus was
varied from 737674 to 1741666 eggs/ female/ spawn,
showing considerable variations among individuals.
The relationship between fecundity and both total
length (TL) and total weight (W) were best fitted by the
following linear equations (Fig. 5):
F = 67803* TL -2 E+6R2 = 0.92
F = 245791 + 473.23* WR2 = 0.82
Relationship between TL and F
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Figure 5: Relationship between Total length (TL)/Weight
(W) and Absolute fecundity (F) of Acanthopagrus bifasciatus
from Red Sea, Egypt.

The absolute fecundity of the present study
(737674-1741666 eggs/ female) for A. bifasciatus is
much higher than absolute fecundity which observed
by El-Sayed and Abdel-Bary (1994) (180000 – 894
eggs/ female). This conflict may be attributed to the
fact that their samples covered a limited length
interval compared to those collected in the present
study.
In conclusion, the study of reproductive dynamics
revealed two important facts which should be

considered through fisheries management of A.
bifasciatus in the Red Sea, Egypt. Firstly, the
spawning period for the species extends from
December to April which occurs during the active
fishing season. Secondly, a considerable percentage
of the catch comprises fish don’t reach their first
sexual maturity and don’t contribute in spawning.
Accordingly, it is recommended to reconsider timing of
fishing and closed season to protect A. bifasciatus
during it spawning season. In addition, a detailed
study concerned gear selectivity should be done to
find the proper mesh size which guarantees the
contribution of a considerable part of the stock of A.
bifasciatus during the spawning season.
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