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A B S T R A C T  
 
Spotted scat Scatophagus argus is an important brackishwater species 
predominantly inhabited in south-west coast of Bangladesh. The aim of this 
study was to develop a hormonal induced reproduction protocol of farm-
domesticated S. argus along with larvae rearing techniques. Synthetic 
gonadotropin releasing hormone analogue (S-GnRHa) was injected at the 
dose of 60:30 µg/kg BW (Female: Male). In female fish 20% of the total dose 
was applied as priming dose and 12 hours later 80% as resolving dose. The 
latency period ranged from 32 to 36 h was determined by observing the time 
between first injection and ovulation. However, after achieving full oocyte 
maturation and ovulation, eggs were collected by stripping and fertilization 
was carried out using pooled sperm from male. The mean ovulation, 
buoyancy, fertilization and hatching rate were found 70±1.8; 68±7.7; 
40±2.3% and 53±5.2% respectively. Over the embryonic development 
following stages were witnessed in embryos: meroblastic cleavage (2-cell), 
blastula, gastrula and pharyngula. Maximum embryos hatched within 19 hr 
post fertilization at 28±2.0°C temperature and 28±2.0 ppt salinity. In this 
study, we dispense the first information on the reproduction of spotted scat 
in captive condition using S-GnRHa and the optimal dose limit and larval 
rearing techniques are established. Further studies are warranted to develop 
the larvae into juvenile stage under variable environmental conditions to 
increase the fertilization, hatching rate and survival of embryos.  

1. Introduction 

Spotted scat is a euryhaline teleost which is locally 
called “Chitra” or “Bistara” fish and mostly dwelling 
in near shore waters of south-west coastal 
Bangladesh; and ubiquitously distributed 
throughout the brackish and marine habitats of 
Indo-Pacific zone (Ni and Kwok, 1999; Ghazilou et 
al., 2011; Sivan and Radhakrishnan, 2011; Gandhi 

et al., 2014). This species is a popular candidate in 
brackishwater aquaria (Amarasinghe et al., 2002; 
Shao et al., 2004); as economically important 
farmed fish (Wei et al., 2017; Yang et al., 2020) and 
is also an important food fish in east and South-
east Asia (Musikasung et al., 2006; Sivan and 
Radhakrishnan, 2007; Wongchinawit, 2007).  

Experiences suggested that S. argus fish fry has 
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immense demand to our coastal farmers since they 
have been culturing it with shrimp and other 
brackish water finfishes from many years back. 
Therefore, along with increased harvesting of fry 
and various anthropogenic interferences such as, 
destructive fishing pressure, habitat degradation, 
climate change etc. clearly threatens its natural 
stock (Gupta, 2016). The most effective way to 
conserve its wild populations by restocking and for 
sustainable aquaculture, development of artificial 
mass seed production technology in controlled 
condition is the primary prerequisite that would 
certainly minimize the fishing pressure (Rahdari et 
al., 2014; Xie et al., 2014; Su et al., 2019). This 
study is the only single successful report on 
induced spawning of S. argus with applying S-
GnRHa hormone.  

Bangladesh Fisheries Research Institute (BFRI) have 
already been developed artificial propagation and 
mass seed production techniques of some 
commercially important brackishwater finfishes like 
Long whiskers catfish (Mystus gulio) and Green 
back mullet (Chelon subviridis) which has 
enormously been reinforcing our coastal 
aquaculture industry. This earlier success has 
driven us to take endeavor for the development of 
artificial reproduction of S. argus. 

In the past scanty efforts were undertaken to bred 
them artificially in hatcheries (Barry et al., 1993; 
Chang and Hsieh, 1997; Liao et al., 2001; Cai et al., 
2010), but till date most of the seed used in 
aquaculture are being supplied from the wild 
capture (Huang et al., 2019). Obviously, obtaining 
spotted scat offspring via artificial breeding is quite 
difficult because of the different gonad maturation 
time between the sexes due to protandry (Chen et 
al., 2015). More importantly, one of the limiting 
factors for successful artificial fertilization is post-
ovulation oocyte ageing in fish ovaries (Bahre 
Kazemi et al., 2010). However, prior to initiate 
artificial fertilization, it is especially crucial to know 
the peak breeding season, true hormone for its 
inducement with their effective doses, latency 
time, the time interval between hormonal injection 
and stripping, when conducting artificial 
fertilization (Yu et al., 2017). In our reproductive 
biology study (2017-2019), on the basis of gonado-
somatic index (GSI) the peak breeding season of S. 
argus is marked between May-July (Unpublished 
data). In line with this, available information has 
also confirmed that, their peak spawning time is 
June-July (Barry and Fast, 1992) in Philippines; May

-July in China (Ze-ping et al., 2010) and June-August 
in India (Gandhi et al., 2014). So far, our 
knowledge, there is acute paucity of information on 
the complete artificial breeding protocol inducing 
with salmon gonadotropin-releasing hormone 
analog (S-GnRHa). A female spotted scat was 
reported to ovulate using synthetic hormone doses 
(100 µg/kg luteinizing hormone-releasing hormone 
analogue (LHRHa) and 5000-6000 IU/kg human 
chorionic gonadotropin (HCG) on both male and 
female) with oocyte diameter 424–522 μm in a 
latency period of 32-38 hours. The author also 
reported 15-40% fertilization and 10-45% hatching 
rate in the study (CIBA, 2012). Later, Su et al. 
(2019) has reported gonadal maturation, spawning 
and larval rearing techniques in different salinities 
applying LHRHa in China. Females were induced 
with a double dose of HCG (2000 IU/kg) and a 
single dose of LHRHa (400 μg/kg) each at 24 h 
interval, whereas males received only single dose 
of LHRHa (200 μg/kg) with a fertilization and 
hatching rate of 73.67±5.4% and 70.33±9.2% when 
females with a mean initial oocyte size of 451–500 
μm (Mandal et al., 2021). Considering the above 
perspective and relevant positive information, this 
study was aimed to establish a controlled 
reproduction protocol of farm domesticated S. 
argus fish and mass offspring production 
techniques which will tremendously bolster our 
coastal aquaculture industry in future. 

2. Materials and methods 

2.1. Domestication and broodstock development 

Prior to domesticate and development of 
broodstock, wild fry (0.5 g) and sub-adult (40 g) of 
S. argus were collected from surrounding river of 
Sundarban mangrove area and brought them in the 
hatchery facility of brackishwater station. After 
acclimatization for 2 weeks, they were released in 
to four on-station ponds (22o35ʹ46.59ʺN, 
89o18ʹ28.54ʺE; 22o35ʹ49.09ʺN, 89o18ʹ27.92ʺE; 
22o35ʹ46.21ʺN, 89o18ʹ26.02ʺE; 22o35ʹ48.66ʺN, 
89o18ʹ25.76ʺE) of 0.5 ha maintaining a stocking 
density @ 10 fish/decimal. Primarily commercial 
diet e.g. powder form and starter crumble with 
35% protein content @ 15% body weight (BW) was 
applied to accustomed with. After 2.5 months of 
culturing most fish reached approximately 8 cm in 
length. Then males and females were separated 
and transferred to broodstock ponds to avoid food 
competition and cannibalism. At this condition, 
they were reared for about 3 years as because S. 
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argus becomes sexually mature between 2.5 and 3 
years.  During this course of time, commercial 
pellet feed containing 32% protein (Mega feed 
manufactured by Spectra Hexa Feeds Company 
Limited) was fed @ 5% BW twice a day. The water 
quality variables were monitored fortnightly and 
the salinity fluctuation was recorded between 1and 
18 ppt.  

2.2. Admission of fish into higher salinity for 
promotion of gonadal maturation 

Targeting peak breeding season of Chitra (May-
June), the level of gonad maturation and progress 
of some potential Chitra fish (males: 191.28±39 g; 
females: 196±63.13 g) were observed by rearing 
them at 30 ppt salinity in rectangular cemented 
tank (Length: 3.65 m x Width: 1.6 m x Depth: 1 m) 
inside hatchery facility since the salinity level of 
broodstock ponds were lower (14 ppt) due to 
heavy rainfall. Along with these, they were 
intensively cared by applying proper amount of 
vitamin (A, B, C and E) mixing with commercial feed 
(Tongwei feed- manufactured by Tongwei Feed Mill 
Bangladesh Ltd.) containing high protein level 
(35%) twice daily to prepare them sexually mature. 
Gonadal maturation was carefully monitored at 
daily basis whereas physico-chemical 
characteristics of water was checked at every 2 
days interval. The water temperature was kept up 
from 25-28 oC, pH at 7.0-8.5, dissolved oxygen (DO) 
at 5.5-6.6 mg/L and the photoperiod was 
maintained at 14 hrs light and 10 hrs darkness. 
Under above management and facilities, brood fish 
was reared for approximately 3 weeks with 10-15% 
water was exchanged daily. 

2.3. Procedures of hormone injection for 
inducement 

Before injection, eggs were taken from the female 
genital pore with an infant feeding tube and 
gamete quality was tested (fullness of vitellogenic 
oocytes) with a LEICA DM1000 LED microscope 
(Leica, Glattbrugg, Switzerland). In parallel, sperm 
were collected by gently pressing on the surface 
gonadal muscle of the males and spermiation stage 
was measured on a scale. Before hormonal 
injection fish were anesthetized in 50 mg/L tricaine 
methanesulfonate (MS‐222) (Argent TR2905, 
Redmond, WA, USA). In the treatment groups, 
stimulation was accomplished with two hormonal 
injections of salmon gonadotropin-releasing 
hormone analog (S-GnRHa (OVUPIN), SANSHENG 
Biological Technology, China). During injection 20% 

of total hormonal dose was inserted in female as 
first dose (priming dose) for the initiation of oocyte 
maturation along with ovulation, then rest 80% 
injected as second dose (resolving dose) after 12-
15 hours. Contrarily, male fish was given a single 
dose only during second dose of female. In 
different treatment groups several hormonal doses 
were administered for male and female fish (Table 
1) following the standardized dosage by U.S Fish & 
Wildlife Service, 2016 (10–75 μg sGnRHa/kg body 
weight). 

Injections were given intramuscularly under the 
soft base of the pectoral fin (Figure 1). For the 
control group, injections of physiological saline 
solution (0.9% NaCl) were substituted. At every 2 h 
between 26 and 36 h post injection females were 
periodically inspected. When the females swollen 
abdomen became soften, some eggs were 
examined from the genital pore again. Eggs bearing 
a spherical shape, limpid and greasy instead of 
collapsed and flabby characteristics, was 
considered to be the right moment to strip eggs. A 
few females were selected randomly for 
dissections to scrutinize the ovaries status, before 
and after injection. After hormonal injection the 
broods were kept in a 300 L circular fiber glass 
cistern (diameter: 1m) maintaining a sex ratio of 
2:3/4 (♀:♂) 

2.4. Stripping and fertilization  

Artificial fertilization was carried out during the 
pinnacle phase of oestrus manner or acute 
courtship behavior. At the same time, suitable and 
productive males were chosen after gentle 
abdominal stripping, with expressible milt present.  
However, females were then stripped by gentle 
abdominal pressure and the expelled eggs were 
collected in a 3000 ml circular manger (Figure 2a). 
The eggs from two females were artificially 
fertilized by sprinkling over the milt with good 
motility from three males in each replication group. 
Eggs and sperm were gently jolted with a sterilized 
duck feather for 30 s along with gradual addition of 
2 L seawater and then washed with a physiological 

Treatment 1 
(♀:♂) 

2 
(♀:♂) 

3 
(♀:♂) 

4 (control) 
(♀:♂) 

Inducing 
agent 

S-
GnRHa 

S-
GnRHa 

S-
GnRHa 

0.9% NaCl 

Hormonal 
dose (µg/
kg BW) 

50:25 60:30 70:35 - 

Table 1: Hormonal doses used for the stimulation of S. argus 
in different treatment. 
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solution (0.9% NaCl). Immediately, after 5 minutes 
of incubation, only the buoyant eggs from upper 
layer were gathered and shifted to hatching cistern 
holding 250 L sea water for accessory incubation 
(Fig. 2b) till hatching. The ovulation and buoyancy 
rate (%) was calculated following the equation 
stated by Ruensirikul and Chiayvareesajja (2020). 
The number of fertilized eggs was reckoned by 
enumerating the ordinary embryos that enrolled in 
the cleavage division (Unuma et al., 2004; Oliveira 
& Hable, 2010).  

2.5. Hatching and rearing of larvae 

A continuous water flow in each hatching cistern 
with gentle turbulence was generated by aeration 
pump connected with air-stones to keep the eggs 
in suspension. The environmental parameters in all 
consecutive trials were as follows, water 
temperature: 28.0±2.0°C; salinity: 28±2.0 ppt, pH: 
7.3-8.4; DO: 5.1-6.5 mg/L and ammonia 0.04-0.30 
mg/L. Embryonic development was observed 
continuously under LEICA DM1000 LED microscope 

Figure 1: Artificial breeding of S. argus (a) Chitra (S. argus); (b) Hormone injection; (c) Courtship; (d) Swollen abdomen after 
ovulation. 

Figure 2: (a) Stripping of puffy abdomen after ovulation; (b) Incubation and larvae rearing set-up. 
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from the beginning of fertilization to mature 
hatchling/larvae stage. However, the average 
hatching time was between 32-36 hrs. The larvae 
rearing cisterns were placed in a separate 
experimental compartment by maintaining a 
natural photoperiod: 12 hr light and 12 hr 
darkness. On the 48-hour post hatching (hph) 
rotifers were administered in the larvae rearing 
tank as live weaning feed at a density of 15-20 
rotifers/ml (filtered with 45-µm mesh) and EZ 
larvae (premium liquid larval diet manufactured by 
ZEIGLER; USA) at the rate of 1ml/1000L water twice 
daily. Rotifers was provided 4 times daily at 6 a.m., 
12 p.m., 6 p.m. and 12 a.m. and was adjusted 
accordingly to meet the requirement. From 3 days 
post hatch (dph), fractional water was exchanged 
(15%) every day. Regular siphoning was done to 
draw off detritus, faeces and dead fish from the 
tank bottom. At day 6 newly hatched artemia 
nauplii were incorporated into the larval diet. 

3. Results 

The average age of parent fishes employed for the 
artificial propagation in this study was near about 3 
years and the fishes were acclimatized for twenty 
one days in the water of 30 ppt salinity before 
hormonal inducement. The incubation of fertilized 
eggs and larval rearing process was executed 
thoroughly using 30 ppt saline water. However, the 
onset of ovulation, spawning, and viability of eggs, 
was greatly dependent on female gonadal 
maturation prior to injection, hormone dosage, and 
the portion of the month during which the study 
was performed. Latency period considered for this 
study is defined as the time between first injection 
and ovulation. The oocyte maturation (OM) and 
ovulation were successfully occurred in treatment 
2 only by incorporating S-GnRHa at the dose of 
60:30 (♀:♂) µg/kg BW. The average latency period 
in three consecutive trials were from 32-36 hrs 
then eggs were taken out by stripping and 
fertilization was executed using pooled sperm from 
male. The ready to spawn females had pinkish 

genital papilla before hormonal injection (Fig 3a). 
The mature ovary contained whitish and tiny eggs 
connected with each other alike cohesive 
substance (Fig 3b). Even after full latency period, 
the oocyte from few females were gotten hard to 
strip easily in some replication. In spite of very 
inflated bellies, the abdomens has not softened. 
The eggs were still white inside and linked to each 
other, howbeit the color of some eggs changed 
from white to semi-transparent (Fig 3c). These 
females had trouble with spawning and were 
incapable to strip. The ovulation and buoyancy rate 
(%) was 70±1.8 and 68±7.7 respectively. However, 
the fertilization rates were between 37.6±1.3% and 
41.5±3.3% and the hatching rates of different trials 
were from 47.3±4.8% to 58±5.5% (Table 2). 

The embryonic development encompassed 
following distinctive phases, zygote stage ((Fig 4a-
b): newly fertilized eggs moved to the first cell 
division and attained meroblastic cleavage (Fig 4c-
d) stage: at approximately 1 hour post fertilization 
(hpf). After 5 hpf, blastula stage (Fig 4e-f) appeared 
with 30% epiboly (Blastoderm extension) which 
then reached immediately at optic lobe (Fig 4g) and 
heart-bit structure respectively (5.3 hpf; Fig 4h). 
Later at gastrula stage, it undergone in to 50, 80 
and 90% epiboly and finally expansion and 
development was completed over the duration of 8 

Figure 3: Maturation status off eggs (a) Pinkish genital papilla; (b) Mature oocyte; (c) Immature oocyte after injection. 

Treatment 1 2 3 4 

Latency 
period 
(hours) 

- 32-36 - N/A 

Ovulation 
rate (%) 

- 70±1.8 - N/A 

Buoyancy 
rate (%) 

- 68±7.7 - N/A 

Fertilization 
rate (%) ± 
SD 

- 37.6±1.3-41.5±3.3 - N/A 

Hatching 
rate (%) ± 
SD 

No 47.3±4.8-58.0±5.5 No N/A 

Table 2: Fertilization and hatching profiles. 
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hpf (Fig 4i-k). The germ ring began to develop in 
the segmentation stage (8-10 hpf; Fig 4l), 
manifesting the inception of embryonic axis 
formation (the embryonic shield). In the 
pharyngula phase (11 to 15 hpf), the embryo 
inhabited the classic vertebrate body plan, and tiny 
asteroid pigments emerged over the trunk and the 
oil globule (Figure 4m). In particular, formation of 

fins commenced in this period and gill arches were 
observable as well. In line with this, at hatching 
stage, complete embryo (Fig 4n; 15-16 hpf) with 
developing gill rakers and muscles were observed. 
The morphogenesis of many fontal organ was 
almost complete. 

After that, over the duration of 16-22 hpf, newly 
hatched larvae emerged from eggs consisting of 

Figure 4: Embryonic development stage and larval maturation of Scatophagus argus (a-b) zygote stage; (c-d) 
meroblastic cleavage (2-cell, 4-cell) stage; (e-f) blastula stage (blastoderm extension); (g) Optic lobe; (h) heart-
bit; (i-k) gastrula stage (50%, 80% and 90% epiboly respectively); (l) segmentation (germ ring); (m) pharyngula 
stage; (n) embryo; (o) newly hatched larvae with hatching gland; (p) larvae with yolk sac; (q) 5 days old larvae 
with clear mouth gap; (r) 6 days old larvae with intestinal tract and developing fins; (s) 7 days old larvae; (t) 8 
days old larvae. 
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hatching gland (Fig 4o) and then converted into 
larvae with yolk sac, a tiny pre-anal fin fold and an 
elongated fin fold from the dorsal region to the tail, 
and the mouth gap was still under developed and 
nonfunctional. In the meantime, the development 
of jaws and the gills proceeded rapidly. 
Melanophores came across the head and scattered 
along the trunk. Additionally, stellate black 
pigments were seen on the ventral surface of the 
yolk (Fig 4p). On the third day after hatching, the 
morphogenesis of the larvae was totally 
accomplished. Numerous modifications were 
evident, encompassing the upheaval of the swim 
bladder and the incessant anterior‐dorsal 
protrusion of the mouth. The yolk sac was slowly 
reduced and absorbed within 3 days post hatching 
(dph). At 5 dph a clear mouth gap formed (Fig 4q) 
and within 6 dph the larvae transformed into 
mature hatchling with developing gastrointestinal 
tract and fins (Fig 4r). Meanwhile, they started to 
take external feed (viz. Liquid larval diet, rotifers). 
By 7-8 dph, the larvae were observed somewhat 
opaque; black pigments were dispersed on the 
abdomen, the ventral part, and the jaw, and the 
rudimentary basis of caudal fin was viewable (Fig 4s
-t). 

4. Discussion 

The evaluation of breeding success in captive 
conditions is substantially related to the breeding 
performance of fish. Therefore, in order to achieve 
best breeding output in artificial propagation, 
determination of true hormone in combination 
with optimal dose and latency period is desirable. 
The mean age of parent S. argus used in this 
breeding program was ≥2.5 year which was perfect 
because Cai et al. (2010) have postulated that, a 
two year biological age of male and female fish 
promptly adapts to artificial breeding. For both 
marine and brackishwater migratory fish such as 
spotted scat, environmental salinity, may play a 
profound role in the gonadal maturation to the 
timing of spawning, embryonic development 
(Nissling et al., 2002; Leu et al., 2018) and the rate 
of embryo/larval survival (Butts et al., 2009). Hering 
(2000) has reported that, to breed adults S. argus 
full strength seawater is required (Nowosad et al., 
2015; Pedrazzani et al., 2014) and, alteration from 
optimal salinity can cause lethal and sub-lethal 
effects on fish gametes and embryos. In another 
study of S. argus, higher ovulation rate were 
obtained within the range of salinities between 15 
and 25 ppt (Ruensirikul and Chiayvareesajja, 2020). 

The results of a similar study by Su et al. (2019) 
observed a fertilization rate of 87.27% at 25ppt 
salinity and the highest embryonic survival and 
hatching rate (about 92%) at 15 ppt salinity in S. 
argus which is much higher than the present study. 
Therefore, during the entire breeding process 
(brood acclimatization up to larval rearing), we 
preferred to use a consistent water salinity (28±2.0 
ppt), thus obtained a ovulation, buoyancy, 
fertilization and hatching rate of 70±1.8; 68±7.7; 
40±2.3% and 53±5.2% respectively, which 
corresponds to the achievement of artificial 
propagation of Waigieu sea perch in high salinity 
>28 ppt (Pham et al., 2010). Water temperature 
largely influence the hatching time for fertilized 
oocytes, the development of larvae and directly 
affects organogenesis from the embryological 
aspects (Byun et al., 2007). The latency time is 
mostly associated to the water temperature and 
the duration that decreases the temperature 
increases (Kucharczyk et al., 2005), but in our study 
the latency time was investigated at same 
temperature (28.0±2.0°C) with indifferent dose of 
hormonal injections which ranged from 32-36 hrs. 
The possible reason for variable latency time might 
be related to the absence of synchronization in 
attainment of readiness for spawning by the fish. 

In this breeding program, S-GnRHa successfully 
invoked the OM and ovulation, and the ovulated 
eggs were stripped manually for fertilization. 
Albeit, many authors (Cai et al. 2010; Su et al. 2019; 
Ruensirikul and Chiayvareesajja, 2020) has been 
shown that, artificial induction (Ovulation and 
spawning) in S. argus can be accelerated solely by 
using LHRHa individually or mixing it with others. 
Yom-din et al. (2016) found a significant increase of 
FSH levels and more advanced follicle stages in 
Russian Sturgeon ovary by stimulation with 
GnRHa+T (Testosterone). In red seabream (Pagrus 
major) application of GnRH agonist individually 
promoted precocious puberty (Kumakura et al., 
2003). Additionally, a recent molecular study (Chen 
et al., 2020) identified three subtypes of GnRH in 
the spotted scat and their In vivo experiments have 
proven that, during ovarian maturation it 
significantly upgraded the expression of fsh (follicle 
stimulating hormone) and lh (luteinizing hormone) 
genes. Therefore the results of this study is strongly 
suggesting that, S-GnRHa can play a vital role in the 
artificial reproduction of S. argus, which is 
concomitant with the findings in salmon and chum 
salmon (Ando et al. 2006; Park et al., 2007), 
gilthead seabream (Holland et al., 1998), sea bass 
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(Dicentrarchus labrax) (Mateos et al., 2002), 
rainbow trout (Vazirzadeh et al., 2008), gray mullet 
(Mugil cephalus) (Aizen et al., 2005), European 
seabass (Mylonas et al., 2010), and  snow trout 
(Rahdari et al., 2014). Similarly, the recommended 
doses of GnRH analogues for aquaculture vary 
between 10 and 50 µg/kg BW depending on the 
fish species, and mode of its insertion (Zohar et al., 
2010) which is closely analogous with the dose 
applied in our study: 60 and 30 µg/kg BW for 
female and male respectively. Some variable 
dosage have also been documented for other fish 
species of the same order such as Anabas 
testudineus (F:M = 15:7.5 µg/kg BW); Sander 
lucioperca (F:M = 50:50 µg/kg BW) and Ompok 
pabda (F:M = 1000:1000 µg/kg BW) breed 
successfully with highest fertilization rate when 
treated with sGnRHa (Mandal et al., 2016; Zarski et 
al., 2019; Roy et al., 2021). Before administration of 
GnRHa, the full hormonal dose should be divided in 
to two part e.g. in a priming dose (5-10%) and a 
resolving dose (95-90%) after a particular time 
interval (Mehdi and Ehsan, 2011). It is important to 
mention that, we administered two hormonal 
injection in every breeding episode which is 
evidently explained by the fact that,  a repeated 
GnRHa injection in Senegalese sole (Solea 
senegalensis) was more effective than a single  
injection for stimulating egg production by 
stripping, beyond compromising egg quality 
(Rasines et al. 2012). In another study, Yu et al. 
(2017) found that, a double hormonal injection 
concomitantly decreased the percentage of poorly 
matured females and upgraded the fertilization and 
hatching rate. Following subsequent phases were 
observed during the embryonic development of 
spotted scat embryos: meroblastic cleavage (2-cell), 
blastula, gastrula, pharyngula and embryo. 
However, the average hatching time (16-22 hpf) of 
the present study was investigated somewhat 
lower than the reported range 18-21 hpf by Su et 
al. (2020) using LHRHA2 under diversified 
environmental conditions. Other spawning 
hormone may be evaluated to compare the 
response and results in future. In the first six days 
after hatching, about 30 percent larval mortality 
was observed. Again, 8 days later all the larvae 
unexpectedly passed away. The possible reason of 
this sudden downfall can be clarified as, the stress 
and injury evolved during the larval transfer from 
the spawning tank to the larval rearing tank may be 
attributed to high larval mortality, and high 
mortality cannot be usually unavoidable at this 

period (Madhu et al., 2016). One more cause was 
appeared as, the starvation of larvae because of 
higher aeration speed which could hamper the 
larvae to reach and catch rotifer as their food for 
survival.   

So far our knowledge goes, yet not a single 
research on artificial propagation of S. argus have 
been performed in the world using S-GnRHa rather 
than LHRHa. It is therefore plausible to assert that, 
the information generated in this study will be a 
cornerstone to proceed further research and 
refinement of larvae rearing process as well. 

5. Conclusion 

The findings of the present research includes, 
development of S. argus broodstock in captive 
condition; identification of true hormone together 
with proper dose for the successful inducement 
and development of management techniques for 
their larval rearing. Now the research challenge is 
to develop accurate and complete management 
techniques for the upheaval of larvae survival up to 
juvenile stage. Therefore, further study should be 
continued to fulfill the gap and shortcomings 
regarding larval rearing of this attractive fish.   
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