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Introduction
The Etroplus suratensis is an economically very important estuarine 

fish and at the same time most sensitive in confined culture condition 
and more over the induced spawning of this fish is troublesome one 
and hence, a few study have been conducted in this estuarine fish 
[1]. Reproduction in fishes is regulated by external environmental 
factors that trigger internal mechanisms into actions. The final event 
of the reproductive cycle, the release of eggs and sperm resulting in 
spawning can be controlled by either placing the fish in an appropriate 
environment or by changing the fish’s internal regulating factors with 
injected hormones or other substances. The internal mechanisms that 
regulate spawning are similar for most fishes; the external environmental 
factors that control reproductions however, vary considerable among 
species. For this reason, more is known about the internal regulatory 
mechanism of fish reproduction by applying hormones than the 
specific environmental requirements for spawning [2]. 

It is well established that in vertebrates, gonadotropins are the 
primary hormone to regulate gametogenesis [3]. However it appears 
that gonadotropins do not act directly. But work through the gonadal 
biosynthesis of steroid hormones which in turn mediate the stages 
in gametogenesis. The results on the hormonal regulation of oocyte 
growth, oocyte maturation, spermatogenesis, and sperm maturation in 
fish was also reviewed [3].

A few works have been carried out in this direction of larval 
propagation in E. suratensis [4]. The ongoing research in the breeding 
biology of E. suratensis mainly depends on the natural spawning in 
captive conditions [5]. Induced breeding by applying hormones, 
were not encouraging in earlier research works carried out by earlier 
researchers [6-8]. Keeping in mind about the practical difficulties in 
the induced breeding of these estuarine fish, the present work was 
designed.

Materials and Method
Experimental setup

Three set of experimental animals were maintained. The weights of 
the female and male animals were 250 ± 50 and 200 ± 50 g, respectively. 
They all were collected from an estuary in Rajakkamangalam, 
Kanyakumari district, India and from the same group. Three spawners 
were randomly sacrificed from a catch group for assessing the stages 

of the ovary. The experimental spawners were selected from the catch 
group which possessed the 2nd stage of gonad development (Contain 
spherical and opaque ova owing to the commencement of yolk 
deposition. Length of the ovary varies from 35 to 52 mm. The diameter 
of the ova ranges from 0.5 mm to 1.75 mm). Each set comprised of ten 
matured male and female animals. The state of maturation was assessed 
by the body size and weight. Each set of animals were separately treated 
with HCG+LHRH, Ovaprime and Physiological saline (control). 
All the studied parameters were repeated three times. For each set, 
triplicates were also maintained. The data were subjected for statistical 
analysis. The culture and maturation study were conducted following 
the method described by Dhas A et al. [1]. 

a) Gonadosomatic Index %: Gonadosomatic index (GSI) is the
calculation of the gonad mass (g) as a proportion of total body mass (g). 
It is represented by the formula [9]. This was estimated only in female.

Gonad weightGSI 100
Total weight

= ×

b) Determination of egg size: The length and width of different
stages of eggs include Oocyte, Pre-vitrllogenic and matured were 
measurement microscopically using a calibrated micrometer eye 
piece. The average length and width of 20 eggs from each stage were 
individually measured for egg size. 

c) Fecundity: Fecundity of a spawner was calculated by counting
the total eggs released and deposited at a clutch that happens for 2-3 
days by an individual spawner [1]. Counting was made by lifting the 
egg attached substratum just below the water column and counted 
by visual method. In the same way, the eggs attached in five different 
spawning tanks were counted separately and average was taken for the 
final result. 
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and actively under microscope are consider as good sperm and the 
sperm that showed circular motion or moving towards water current 
are treated as low quality sperm [13].The percentage of motility was 
calculated using the following formula: 

No.of motilesperm countedP ercentageof motilesperm 100
Total number of sperm counted

= ×  

k) Moving time 

It is the time in seconds required for 90% of sperms to stop 
movement. The moving time was recorded. As the moving time is 
species specific, it was necessary to record the data for E. Suratensis [1]. 

l) Counting of Active Sperm Cells, Sperm Motility and Time of 
Sperm Survival in Water 

Before the semen collection, fish were anaesthetized in 
2-phenoxyethanol solution (0.3 mL/L). Milt samples were collected 
by stripping, avoiding the water, urine, and faeces contamination 
and transported on ice (2°C) to the laboratory. Seminal plasma was 
obtained by centrifugation (8 000 g, 10 min) within 12 h after sampling 
and stored at –70°C until used. Sperm motility (in 0.5% NaCl activating 
solution) was estimated using a light microscope (400X) and expressed 
as a percentage of motile spermatozoa. The dilution of sperm/solution 
ratio was approximately 1:6 (5 μL of milt and 30 μL of NaCl). Only the 
progressive straight-line movement of spermatozoa was noted. Sperm 
concentration was estimated using a spectrophotometric method 
described by Ciereszko and Dabrowski [14]. Sperm concentration and 
motility were statistically analyzed using a one-way analysis of variance 
(ANOVA) [15].

Results
The hormone had influence in the egg size. The egg in oocyte, 

previtellogenic and matured stage had variation in size based on the 
type of hormone administration. The HCG+LHRH combination 
evoked the maximum egg size and followed by Ovaprim and 
control (Table 1). The GSI was maximum (11.84) in HCG+LHRH 
administered spawner. The other treatments had 9.84 and 7.82% 
respectively in Ovaprim and Physiological saline administered groups. 
The fecundity was the maximum in HCG+LHRH (1010 in number), 
followed by ovaprim (792 in number) and it was the minimum (612 
in number) in control. As like the fecundity, the striping response was 
also high in HCG+LHRH treatment (1.23 mL), followed by ovaprim 
(0.84 mL) and in controls it was very minimum level (0.42 mL). The 
percentage of fertilization, percentage of hatching and percentage of 
deformed embryo were also measured. The percentage of fertilization 
was the highest in HCG+LHRH (82.54%) and followed by ovaprim 
(76.42%) and in control it was the lowest (65.34) level. The percentage 
of hatching was also very high in HCG+LHRH (80.83%) followed 
by ovaprim (73.69%), and it was very low (60.76%) in control. The 
percentage of deformed embryo was the lowest in HCG+LHRH 
(6.52%), followed by Ovaprim (8.75%), and control (11.27%). The data 
are presented in Table 2. Statistical analysis (T test) showed that the 
effectiveness of various hormones treatment on fecundity, striping 

d) Percentage of egg fertilization: Percentage of egg fertilization 
was calculated by taking 100 eggs from the spawning tank and 
examining under of the compound microscope. Fertilized eggs were 
identified by the presence of fertilization membrane and embryo 
development.

No.of fertilized eggsP ercentageoffer fertilized egg 100
Total no.of eggs (fertilized unfertilized)

= ×
+

e) Percentage of deformed embryo development: Hundred eggs 
were collected from the hatching tank and observed using Stereo Zoom 
microscope (Coslab, India). The embryo having abnormal cell division, 
deformed fertilization membrane, abnormal egg sac development and 
sluggish movement during hatching were considered as deformed 
embryo. In the same way, the embryo was sampled from five spawning 
tanks. From the average of five sampling, the percentage of deformed 
larvae was calculated.

f) Hatching: Hatching was carried out by aerating the spawned 
eggs in the hatching tank. The process of hatching started 3-4 days after 
the egg release and got completed within 24 hours, depending upon 
the egg condition, temperature and aeration. When eggs were removed 
from the parents along with the substratum from the spawning tank 
and separately incubated in hatching tanks with the same parents 
in the assumption that they will take care of the transferred brood, 
curiously to protect from fungal and bacterial attachment on eggs. The 
incubation period of the egg was 3-4 days based on temperature and 
oxygen content of the tank water. After 3rd day, the eggs were noticed 
for hatching. After complete hatching, the hatched out larvae were 
scooped out in to separate larval rearing tank having 50 litre water.

g) Percentage of hatching: Percentage of hatching was calculated 
by dividing the number of hatched larvae with total number of eggs 
spawned and found attached on substratum. After the hatching 
process, the larvae were separated with the help of 1000 µm net. Thus, 
all the larvae were carefully collected and sacrificed with lugol solution 
for easy counting [1]. 

No.of larvae hatchedP ercentageof hatching 100
Total no.of eggs (fertilized unfertilized)

= ×
+

h) Milt collection: Male fish from aquaculture stocks were starved 
one day before collection to minimize faces contamination. The 
common anaesthetic agent, MS222 was used to anaesthetize the fish, E. 
suratensis. Dry towel was used to wipe abdomen and urogenital papillae 
until dry. A tube was inserted in to genital pore of E. suratensis and its 
abdomen was gently pressed to expel milt. The milt was collected in a 
syringe to avoid contamination [10]. 

i) Sperm quality assessment: Micropipette was used to drop 
about 2 μL of milt and about 50 µL of activating solution (4.5% NaCl, 
fertilization solution or freshwater for freshwater fish) nearby on slide. 
A tiny glass rod was used to tip the two drops for activate sperm to 
motile, and then looked for motile sperm under microscope at 100 X 
magnification of a compound microscope [11,12]. Three parameters 
were taken in to account for measuring sperm quality.

j) Percentage of motile sperm: The sperm those move straight 

Egg Stage Length (µm) Width (µm)
HCG+LHRH

(1000 IU+1 mL/kg fish)
Ovaprim 

(1 mL/kg fish)
Control (Physiological 

saline/1mL/kg fish)
HCG+LHRH 

(1000 IU+1 mL/kg fish)
Ovaprim 

(1 mL/kg fish)
Control (Physiological 

saline/1 mL/kg fish)
Oocyte 188.66 ± 10.27 174.23 ± 9.35 167.25 ± 10.58 149.58 ± 13.18 127.20 ± 12.38 115.68 ± 18.44

Pre-vitrllogenic egg 602.72 ± 32.19 565.00 ± 27.26 516.52 ± 21.6 342.31 ± 30.27 325.14 ± 29.88 311.40 ± 76.53

Mature eggs 1956.65 ± 76.79 1892.64 ± 68.35 1860.32 ± 55.00  985.65 ± 65.55 946.25 ± 72.32 895.36 ± 82.5

Table 1: Length and width of E. suratensis eggs.
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response, fertilization, hatching and larval production are statistically 
significant (P<0.05) when compare with control. 

The influence of hormones such as ovaprim and HCG+LHRH on 
sperm cells count, volume of milt, percentage of sperm motility, time of 
sperm survival and percentage of active sperm cells were carried out to 
understand the influence of these hormones on these parameters. The 
data showed that the volume of milt was maximum in HCG+LHRH 
treatment (275 µL/fish), followed by ovaprim (260 µL/fish), and it 
was the minimum in the control (245 µL/fish). The number of sperm 
cells were also increased by HCG+LHRH treatment (1887 no/µL), 
followed by ovaprim (1860 no/µL), and it was minimum in the control 
(1858 no/µL). The percentage of sperm motility was also increased by 
HCG+LHRH treatment (89.78%), followed by ovaprim (82.34%), and 
it was the lowest in control (70.23%). As like the percentage of sperm 
motility, the time of sperm survival also increased in HCG+LHRH 
treatment (49’35”), followed by ovaprim (34’15”), and it showed a 
shortest time in the control (22’25”). The percentage of active sperm 
cells were also found to be increased to the highest level in HCG+LHRH 
treatment (77.78%), followed by ovaprim (73.51%) and in control the 
percentage of motility was the lowest (65.66%). The results are given in 
Figures 1-5. 

Discussion
The other spawning parameters such as gonadosomatic index, 

fecundity, stripping response, percentage of fertilization, hatching, 
and formed larvae showed an increase in hormone administration 
such as HCG+LHRH and ovaprim and that showed an influence 
of these hormones in increase of these parameters. The increased 
gonadosomatic index, fecundity and the other parameters in the 
hormone administered treatment was already reported [16,17]. Earlier, 
Eyo and Mgbenka [17] had established a linear relationship between 
fecundity, GSI and somatic weight of C. gariepinus. This showed a 
strong influence of synthetic hormones in increase of all these spawning 
parameters and the hormones of the present study HCG+LHRH and 
ovaprim treatments also stated the same from the data investigated.

Nwokoye et al. [16] stated that ovaprim treatment had a significantly 
higher number of fertilized eggs than the homoplastic hormones in 
Heteropneustes bidorsalis. In a similar study using ovaprim to induce 
breed the catfish H. fossilis, Haniffa and Sridhar, 2002 had only a low 
rate of fertilized egg output H. fossilis given 1000 IU ovaprim. The 
difference in egg output of Haniffa and Sridhar [18] when compared 
to the study of Nwokoye et al. [16] even when the same quantity of 
ovaprim was used may be due to differences in species and weight of 
spawners. 

The findings of the earlier study of Nwokoye et al. [16] co-inside 
with the present work in recorded lower number of deformed larvae 
in the hormone treatments such as HCG+LHRH, followed by ovaprim 
and that showed support to the result of the present work. Nwokoye et 

al. [16] stated that ovaprim recorded low deformities when compared 
with homoplastic hormone. In a similar study, Nwadukwe [19] using 
frog pituitary extract to induce breed H. longifilis reported a similar 
result to that of Nwokoye et al. [16]. Studies of this present report 
and the earlier reports revealed that hormones have correlating effect 
on spawning parameters, as the most hormones are promoters or 
inhibitors, depending on dosage.

The volume of milt, number of sperm cells, percentage of sperm 
motility, time of sperm survival and percentage of active sperm cells 
estimated in the present study showed all these parameters were 
increased in to the highest level by HCG+LHRH, followed by the 
ovaprim administration and that showed a positive influence of the 
hormones on these parameters. It also revealed that the synthetic 
hormones induce the volume and number of sperm cell production 
and causing an increase in the percentage of sperm motility, time of 

Sl. No. Parameters Control Hormonated
(Physiological saline/1 mL/kg fish) Ovaprim (1 mL/kg fish) HCG+LHRH (1000 IU+1 mL/kg fish)

1 Gonadosomatic index (GSI %) 7.82 ± 0.35a 9.37 ± 0.25b 11.84 ± 0.42c

2 Fecundity (No of eggs/clutch) 612 ± 26.65a 792 ± 31.68b 1010 ± 43.42c

3 Stripping response (mL/male) 0.42 ± 0.48a 0.84 ± 0.26b 1.23 ± 0.52c

4 Percentage of Fertilization 65.34 ± 3.92a 76.42 ± 5.24b 82.54 ± 6.12c

5 Percentage of Hatching 60.76 ± 3.82a 73.69 ± C3.75b 80.83 ± 4.22c

6 Percentage of deformed embryo 11.27 ± 0.29a 8.75 ± 0.21b 6.52 ± 0.18c

The same superscript given in the control and experiments are statistically not significant and the different superscripts are statistically significant (P < 0.05); The ‘t’ test 
was conducted for the was data given in the table.

Table 2: Effect of various hormones on fecundity, striping response, fertilization, hatching and larval production in E. suratensis

Figure 1: Volume of milt production in Etroplus suratensis.

Figure 2: Number of sperm cell count in Etroplus suratensis.
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sperm survival and percentage of active sperm cells.

Earlier studies stated that the spontaneous sperm released during 
the breeding season in to very low in the channel catfish and in Silurus 
glanis [20] and males have to be injected with hormones to stimulate 
spermiation. This was due to their low GSI and low spermatogenetic 
production. Various hormones have been used successfully to stimulate 
spermiation especially HCG, LHRH, ovaprim in S. glanis [21], 
Pangasius sutchi and C. macrocephalus [22], Eurotropius depressirostris 
[23] and Ictalurus furcatus [24]. Carp pituitary homogenates were used 

Figure 3: Percentage of sperm motility in Etroplus suratensis.

Figure 4: Time of sperm survival in Etroplus suratensis.

Figure 5: Percentage of active sperm cell.

in S. glanis [21,25]. In C. gariepinus, Van der Waal [26] stated that 
contrary to untreated fish, it was possible to collect semen by stripping 
from males injected with Clarius pituitary homogenates. GnRH was 
injected alone or in combination with Domperidone (Ovaprim) in S. 
gluni with limited success [21]. GnRH implants had also a limited effect 
[25]. Some performances of these various treatments are reported in 
S. glanis. Tambasen-Cheong et al. [27] found a significant increase 
in semen volume and decrease in sperm density after 24 h treatment 
with Ovaprim in C. rnacrocephulus. As stated in the observations made 
on hormone administration in different fishes by various authors on 
the different parameters such as volume and number of sperm cells, 
percentage of sperm motility, time of sperm survival and percentage of 
active sperm cells, in the present experimental fish E. suratensis also the 
hormones such as HCG+LHRH and ovaprim caused influence on the 
tested parameters of sperm quality. 
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