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Abstract

Water temperature and photoperiod only or with HCG injection are
the most important factors driving sexual maturation in fish. This
study investigates the possibility of induced spawning of Gilthead
Sea bream in captivity by exposing to program of water temperature
and artificial photoperiod with or without HCG injection. A total
number of 60 Gilthead Sea Bream were collected and kept in indoor
fiber circular holding tanks filled with salt water, under controlled
photoperiods and temperature. They were divided into two groups.
The first group was exposed to water temperature 21.5 to 18 °C and
artificial photoperiod programs (control). The second group was
exposed to water temperature 21.5 to 18 °C and artificial
photoperiod programs and injected with single dose of HCG. The
experiment conducted for 4 months. After the end of the third and
fourth months, and after 24 and 48 hours after HCG injection, K
factor, gonadal weight, gonadosomatic index (GSI %), fecundity and
egg diameter were measured and blood samples were collected. The
Results of gonadal weight, fecundity, egg diameter, LH and
progesterone levels were increased in injected group when compared
to control while the results of GSI, and FSH showed significant
decreased (P<0.05) when compared to control. It could be concluded
that HCG injection in single dose (1000 IU/Kg BW) aiding with
water temperature and artificial photoperiod programs induced
increasing the maturation of gilthead sea bream in captivity.
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Introduction: species in the Egyptian coasts of
The Gilthead Sea bream (Sparus Mediterranean Sea and the most
aurata) is an important commercial relevant  marine  species in
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Mediterranean aquaculture (FAO,
1999).

Unfortunately, some dysfunction
form of reproduction was exhibited
in most fish when reared in
captivity condition. Some female
species often fail to undergo final
oocyte maturation (FOM) stage and
do not spawn, while males
exhibited reduced production or low
quality of milt (Mylonas and
Zohar, 2001 and Yousefian and
Mousavi, 2011). Fish Reproduction
in captivity can be controlled by
environmental manipulations and
exogenous hormones (Yaron, 1995
and Zohar and Mylonas, 2001).
Hormonal treatment may be used
for management as a tool to
enhance the efficiency of increase
spermiation, egg production and
facilitate  hatchery  operations
(Mylonas, et al., 2010). Gilthead
seabream spawn daily for more than
3 months during the regular
spawning season, and hormonal
treatment are used only for non-
responsive  fish  reared under
artificial photothermal conditions
(Zohar and Mylonas, 2001).
Development of gonads and
maturation in fishes are known to be
regulated by the HPG axis and other
environmental factors, remarkably
as temperature, photoperiod,
nutrition, water flow and spawning
substrata, are also involved in this
regulation process (Li, et al., 2015).
HCG has been widely used since
the 1930s to induce ovulation and
spawning in different species of
aquacultured fish that are already

sexually mature (Sahoo et al., 2007
and Minar et al., 2012).

The present study aimed to
investigate the possibility of
induced spawning of Gilthead Sea
bream in captivity by exposing to
program of water temperature and
artificial ~ photoperiod with or
without HCG injection.

Materials and methods

A total number of 60 (36 male and
24 female) Gilthead Sea Bream S.
aurata broodstocks were collected
from Manzala Lake, Damiatta
Governorate and Suez Canal
Company for Fish Farming and
Aquaculture at Ismailia
Governorate, Egypt. Average body
weight for males was 290.84 g and
355.87 g for females. Average total
length for males was 26.56 cm and
27.35 cm for females. The collected
fish were transported to Fish
Farming and Technology institute,
Suez Canal University, Ismailia
Governorate, Egypt. Fish were kept
in indoor fiber circular holding
tanks with maximum capacity of 3
m3 (1.7 m diameter and 1.4 m high)
filled with salt water and under
controlled photoperiods and
temperature.

Broodstocks were divided into two
groups (three replicates/group). The
first group (control) continued 30
fish (18 male and 12 female). They
were exposed to water temperature
and artificial photoperiod programs
as shown in table 1. The second
group (treated) continued 30 fish
(18 male and 12 female). They were
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exposed to water temperature and
artificial photoperiod programs and
injected with single dose (1 ml
HCG kg™ bw (1000 1U HCG / kg
bw)) of HCG (Pregnyl, Argent
labs., Redmond WA Washington,
United States 98052) when water
temperature become 19 and 18 °C.
Water temperatures program ranged
from 21.5 to 18° C by using chiller
systems and artificial photoperiod
program was applied by using neon
lamps (Table 1). Light intensity in
the range of 600 lux measured by
Light meter (YK-10LX, Taiwan),
which was changed every 15 days
as well as water temperature at a
rate of half degree until it reaches
the target temperature 19 and 18 °C.
Large windows should be avoided
to prevent direct sunlight rolling on
the tanks by covering with black
sheet.

After the end of the third and fourth
months 2 female fish from each
replicate were netted from the first
group. After 24 and 48 hours from
HCG injection (second group), 2
female fish from each replicate
were netted. Fish netted were
anaesthetized with tricaine methane
sulfonate (Ms-222, dose:100 mg/L,
Argent Lab. Inc. Philippines)
(Popovic et al., 2012).

The Fulton’s condition factor (k)
were measured according to the
following formula

105
K =222 (BW: Body weight, L:
Total Length) (Hastings and
Dickie, 1972)

Gonadal weight and GSI were
calculated according to the

following formula:
Gonad weight

GSlI = x 100

Total Body weight
(Albertine-Berhaut, 1973).
Fecundity were calculated
according to the following formula:
Fecundity - no.o.f eggsxgonad weight

weight of gonad sample
(Hunter et al., 1992).
30 — 50 oocytes were separated
from the ovarian tissues and placed
in saline solution (0.9 % NacCl)
then, taken on slide to measure
oocyte diameter that was measured
to the nearest 0.0lum by using
ocular micrometer on the binocular
microscope at a power
magnification of 4X.50 and the
percentage occurrence were plotted
against the oocyte diameter class
interval in order to confirm the
ovulation pattern (Amein, 1996).
Fasting blood samples were quickly
withdrawn by heparinize syringe
(5000 1U, Amoun Pharmaceutical
Co.) from heart puncture. Plasma
was separated and stored at —80 °C
for  subsequent analysis  for
hormonal determination. FSH, LH,
Estradiol (E2) and Progesterone
levels were determined by using
commercial assay ELISA Kits as
manufactories instructions.
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Table 1: water temperature and artificial photoperiod programs throughout

the experiment:

Artificial Photoperiod program
Day No. Water Day hours Night hours
Temperature °C
1-15 21.5 11 13
16 - 30 21 10:45 13:15
31-45 20.5 10:30 13:30
46 - 60 20 10:15 13:45
61-75 19.5 10:30 13:30
76 - 90 19 10:45 13:15
91-105 18.5 11 13
106 - 120 18 12 12
Results injection at 18 °C when compared

The effect of water temperature and
artificial photoperiod programs with
and without HCG injection on K
factor, gonadal weight, GSI,
fecundity and egg diameter of
female gilthead sea bream:

In the present investigations, the
highest value of k factor of female
gilthead sea bream was 1.98 % at
the third month at temperature 19
°C after 48 hours from injection in
treated group (G2), while, the lowest
value was recorded after the fourth
month at temperature 18 °C in G2
(Fig.1).

Gonadal weight and GSI were
significantly (P<0.05) higher after
the fourth month in both control and
treated groups (24 and 48 hours) at
18 °C when compared to the values
during the third month at 19 °C

(Fig. 2).
Egg diameter showed highest
significant (P<0.05) value (0.59

mm) after 48 hours from HCG

to the other values. At 19 °C during
the third month control group and
24 hours after injection exhibited
significant (P<0.05) lower values
when compared to the other (Fig.
3).

Fecundity was significantly
(P<0.05) higher after the fourth
month in both control and treated
groups (24 and 48 hours) at 18 °C
when compared to the values during
the third month at 19 °C (Fig. 4).
The effect of water temperature and
artificial photoperiod programs with
and without HCG injection on E2,
progesterone, FSH and LH levels of
female gilthead sea bream:

The peak levels of E2 was recorded
at water temperature 18 °C after 48
hours from injection (11.13+0.34
pg/ml) in treated group while
progesterone recorded highest level
at water temperature 18 °C after 24
hours from injection (0.77+0.19
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ng/ml) as shown in (Fig.5). There is
no significant

difference between the levels of
FSH during third and fourth months
at temperature 19 and 18 °C. The
highest significant level of LH was

recorded after 24- and 48-hours
injection as well as control group at
water temperature 18 °C after the
fourth month when compared to
groups at temperature 19 °C (Fig.
6).
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Fig.1: The effect of artificial photoperiod, water

temperature and hormonal treatments on
condition factor (K) of female Gilthead sea
bream S. aurata

Fig.2: The effect of artificial photoperiod,

water temperature and hormonal treatments on

gonadal weight and GSI of female Gilthead
sea bream S. aurata
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Fig.3: The effect of artificial photoperiod,
water temperature and hormonal
treatments on Egg Diameter of female

Fig.4: The effect of artificial photoperiod,
water temperature and hormonal treatments
on fecundity of female Gilthead sea bream S.
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Discussion

Condition factor doesn’t relate the
feeding condition of the adult stage
but includes the state of gonadal
development based on fat reserves
during the spawning period
(Vazzoler and Vazzoler, 1965). In
the present study K factor was
peaked in G after the third month
at water temperature 19 °C after 48
hours from HCG injection when
spawning season approach that
related to body weight
(280.63+44.23 g) and shorter length
(24.33+1.96 cm). This increasing in
K factor may be attributed to the
development of gonads to be
matured. These results are agreed
with Chaoui et al., (2006) and
Oudjane et al., (2017).

There is normally a gradual increase
in the condition factor during the
reproductive period (G after the
third month at water temperature 19
°C and after 48 hours from HCG
injection) then normalization occurs
immediately afterwards in G after
the fourth month at temperature 18
°C where exhibited lowest value
(1.22+0.09).

The effects of hormonal
administration ~ under  artificial
photoperiod and water temperature
programs were clearly observed on
gonadal weight, GSI, fecundity and
egg diameter. The highest GSI
value of female gilthead sea bream
was 10.53 % in G; after the fourth
month at water temperature 18 °C.
The fecundity and egg diameter
could be measured from the third
sample where the eggs were

distinguishable by naked eye and
could be separated. The largest egg
diameter was obtained (0.590 mm)
of treated groups at water
temperature 18 °C at the fourth
month after 48 hours from HCG
injection when compared to 24
hours after HCG injection either in
temperature 18 or 19 °C. The
highest fecundity was recorded
significantly (P<0.05) after the
fourth month at water temperature
18 °C when compared to other
groups at water temperature 19 °C.
These results of GSI was in
agreement with Chaoui, et al.
(2006) who recorded that, the GSI
value of wild gilthead sea bream
was 14 %. Concerning egg
diameter. FAO (1999) reported that
the minimum oocyte diameter of
gilthead sea bream was 500 pm
while Wahbi et al., (2017) recorded
that, the fertilized eggs diameter in
case of HCG injection was
(850+£50um) after 54 hours.

The current  results  showed
numerical increase in FSH after
fourth month at water temperature
18 °C that reached the peak value
(1.16 miu/ml) just before spawning
under the effect of artificial
photoperiod and water temperature
programs. Increasing FSH levels in
female might have a role on
procedures of oogenesis, primary
and secondary oocytes and undergo
vitellogenesis with yolk granules
(Rainis et al., 2003 and Yousefian
and Mousavi, 2011).

LH levels in females begin to
increase till reach the peak after the
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fourth month 0.52 miu/ml in G
(artificial photoperiod and water
temperature group) and 0.57 miu/ml
in G2 (artificial photoperiod, water
temperature and HCG group) after
48 hours of injection. LH in female
is involved in FOM and slightly out
of stimulation of maturation
inducing  hormone  production.
These results were agreed with
Rainis et al. (2003) and Yousefian
and  Mousavi  (2011) who
demonstrated that, GTH Il is
involved in FOM and increase in
plasma just before FOM in female
and determining the switch from the

steroidogenic  and  androgenic
production.
Progesterone in female at G;

(artificial photoperiod and water
temperature group) released under
the effect of LH where it reached
the peak after the fourth month at
18 °C (0.56 ng/ml). In G2 (artificial
photoperiod, water temperature and
HCG group) progesterone reached
the highest level (0.77 ng/ml) after
the fourth month at 18 °C after 24
hours from HCG injection which
might be released under the effect
of HCG injection. Progesterone has
a very necessary role for FOM and
ovulation successfully (Rainis et
al.,, 2003). FSH and LH were
released into the bloodstream acting
on the gonad, where they stimulate
the synthesis of the sex steroid
hormones (androgens, estrogens and
progestogens), which are the
ultimate effectors on gonadal
development (Yu et al., 1997 and
Mylonas et al., 2010).

109

The effects of hormonal
administration in females under
artificial photoperiod and water
temperature programs in G: and
under artificial photoperiod, water
temperature programs and HCG
injection in G2 were clearly affect
on gonadal weight, GSI, fecundity
and egg diameter.

Results confirmed that gonadal
development, maturation stages and
the changes in reproductive cycle in
gilthead sea bream broodstocks may
be controlled by artificial
photoperiod and water temperature
programs which triggered HPG axis
to start and complete the
reproductive cycle only or with
HCG injection (L1, et al., 2015 and
Franz and Manfred, 2012).
Increasing in gonadal weight and
GSI observed in this study may be
attributed to increasing the level of
measured FSH and LH. These data
demonstrated that artificial
photoperiod and water temperature
program only were enhance the
gonadal maturation, however with
HCG injection have the greater
effect on maturation. These results
largely confirmed by the findings of
(Badran, 2015) who reported that
under artificial photoperiod and
water temperature program for 4
months gilthead sea bream reached
to final maturation and released
eggs but in different quality and
quantity. The best result was
recorded in fish group which
exposed to 18° C then to 19° C.
HCG has powerful effect of LH
because it contains high amounts of
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LH, and purified HCG that has very
strong LH activity for inducing
ovulation and spawning (Zohar and
Mylonas, 2001 and Minar, 2012).
The effectiveness of HCG after a
single treatment was probably due
to this GTH’s relatively long
retention time in circulation (Ohta
and Tanaka, 1997 and Zohar and
Mylonas, 2001)

Conclusion:

From the present results it could be
concluded that HCG injection in
single dose (1000 IU/Kg BW)
aiding with water temperature and
artificial ~ photoperiod  programs
induced increasing of progesterone
levels, eggs diameter, fecundity and
maturation stage of gilthead sea
bream in captivity.
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