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Abstract

A study was conducted to observe the effect of intramuscular injection of ovaprim-C on the number of eggs/kg, fertilization
rate and hatching percentage at Carp Seed Farm, Alsu, District Mandi (Himachal Pradesh), during July to August 2022, on
Labeo mrigala (Mori). Studied fish specimens were spawned successfully following a single dose of injection of ovaprim-C
with 0.4 ml kg-1 for female and 0.05 ml kg-1 for male brooders. Ova and milt were stripped simultaneously and mixture was
stirred for 20 to 35 s during which fertilization occurred. Hatching occurred within 25 to 40 h after fertilization. The
experiment was conducted in circular Chinese hatchery with 4 m diameter. Overall fertilization and hatchling% age was
65.00% and 75.125% respectively. Wet body weight was observed to have a positive influence on absolute (r=0.983) and

relative fecundity (r = 0.910) in log-log scale.
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Introduction

The experiments were conducted on males and females of a
major Indian carp Mrigal, Labeo mrigala, by injecting
ovaprim during induced breeding. Induced breeding is a
method in which exogenous hormones are injected into the
body of mature parent fish for induction of breeding
(Heggberget, 1996) 1. Marte et al. (1987) [** reported that a
drug known as ovaprim has been commonly used as a
spawning hormone in fish breeding. Induced breeding
through hypophysation has been the common practice since
the development of the technology in 1957, several
synthetic commercial formulations of purified salmon
gonadotropin and dopamine antagonists such as ovaprim,
ovatide and wova-FH have also been successfully used in
recent years (Jena et al., 1998) [°1. Ovaprim is a commercial
product used as a spawning aid in fishes and contains a
salmon gonadotropin-releasing hormone analog and a
dopamine antagonist. Ovaprim has been shown to be
effective and safe in numerous ornamental finfish species in
the refereed scientific literature. Many years of research
investigating hormonal triggers for ovulation and
spermiation went into the development of Ovaprim (Peter et
al., 1986) 8. Human chorionic gonadotropin (HCG) has
been used to induce final maturation of oocytes and also as a
tool for utilization in commercial aquaculture (Kelly and
Kohler, 1994; Mylonas et al., 2009) [ 1. The use of
different forms of gonadotropin releasing hormone agonist
(GnRHa), which stimulate secretion of endogenous
gonadotropin (GTH) (Zohar, 1989; Zohar and Mylonas,
2001) 132 331 gvaprim and ovatide are a kind of analogue of
salmon gonadotropin releasing hormone (sGnRHa) with a
dopamine blocker (Syndel International Inc., 2003) B4, The
use of sGnRHa resulted in successful stimulation of
ovulation in some cyprinids (Drori et al., 1994; Hill et al.,
2005) B 7 and catfishes (Sahoo et al., 2007) B9, The
objective of induced ovulation is to produce, on demand, a
large supply of high quality eggs. Egg quality is assessed by
characteristics such as egg fertility and hatching (Bromage

and Cumaranatunga, 1988) @. The aims and objectives of
this study were to assess the fecundity, that is, number of
egg/kg of wet body weight, by artificial spawning in L.
mrigala.

Materials and methods

The experiments were conducted at Carp Seed Farm, Alsu,
District Mandi (Himachal Pradesh), during July to August
2022, on Labeo mrigala (Mori). 15 specimens of L. mrigala
were used for investigation, they weighed about 1.0 to 2.0
kg. These artificial breeding tests were conducted in circular
chinese spawning hatchery with 4 m in a diameter with
optimum water quality variables. Ovaprim-C was injected in
a single dose. These experiments were done to produce fish
fry for sale for farmers and achieve targets by the following
procedures.

Selection and handling of bloodstocks

Good quality and well-matured male and female brood fish
were collected because according to Muir and Robert (1985)
(161 healthy parental fish are prerequisite for successful
artificial propagation. The female fish with a bulging
abdomen and swollen soft, pink red genital papilla were
selected. The males that released milt when subjected to
gentle pressure on the abdomen were selected. The sex
ratios of one female to two males were used, spawning run
S0 as to get best results.

Hormone injection

The brood fish were weighed and dosage of Ovaprim-C
solution was calculated according to Nandeesha et al.
(1991) 31 py the following formula:

Quantity to be injected (ml) = weight of brood fish (kg) x
dosage of ovaprim-C (ml)

The males were injected ovaprim-C with about 0.05 ml/kg,
while the females were injected ovaprim-C at a rate of 0.4
ml/kg. It was ensured that all the equipments were cleaned
and needle of the hypodermic syringe was cleaned by cotton
swab, soaked in alcohol before injection. Required amount
of Ovaprim-C was withdrawn from the bottle by keeping the
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needle upward and syringe was squeezed gently to expel
any trapped air. During injection, a brood fish was placed in
a cloth bag, lying laterally in water, the upper half of the
fish was held above the water surface. At the inner side of
the basal part of the pectoral fin, where it was scale less, the
syringe needle was inserted gently towards the head at an
angle of 45° to the body’s longitudinal axis to a depth of
about 1.5 cm and fluid was injected slowly. Then, both
males and females were released in the fresh aerated water
of circular tank.

Estrus

After injection, the spawning behavior was observed in the
brood fish as the males started chasing the females after
8:30 h. This phenomenon is called estrus in which the
female shows restlessness and its abdomen and tail becomes
extremely constricted. The activity lasted for about 30 to 60
min after which fish were netted out for stripping.

Stripping

For spawning, the belly of the female was pressed. The eggs
were released from the genital pore and were collected in
the dry plastic bowl. The same process was repeated with
the males and milt was put into the bowl having eggs.

Fertilization
Following the semi-dry fertilization method, milt was mixed
with the eggs using a bird feather for two minutes. The
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significance of this method was that, the travel distance for
the sperm to the micropyle of the egg was short. Then eggs
were washed with water for 10 min, they absorbed water
and attained the size of 1 to 1.5 mm in diameter.

Assessment of fecundity

The total number of eggs spawned was counted by the
volumetric method. In this method, approximately 1 g egg
sample was weighed out three times. The total number of
eggs spawned was calculated by multiplying the average
number of eggs from three one gram samples with the total
weight of eggs sampled. So, the total number of eggs/kg
was counted by the following formula:

Table 1: Effect of Ovaprim-C on spawning of L. mrigala.

Parameter Ovaprim
treatment

No. of females treated. 15
Total weight of females 35.00 kg
Total no. of eggs 4000000
Total no. of fertilized eggs 2560000
Total no. of hatchling 2000000

Overall fertilization percentage 64%

Overall hatching percentage 78.125%

Average no. of eggs/kg 60000
Average no. of fertilized eggs/kg 50000

Average no. of hatching/kg 39992

Number of eggs/kg = Total number of eggs/total weight of fish

Table 2: Spawning response of female L. mrigala

Month TemperatureNumber off  Total weight of Dose of Ovaprim | Total Number | Total Fertilization | Total number
(°C) female females (kg) (ml kg-1) of egg rate of hatching
June 2022 26 5 12 0.4 0.70 0.60 0.320
July 2022 26.4 5 11 0.4 0.80 0.65 0.297
August2022 27 5 13 0.4 0.75 0.68 0.323

Assessment of fertilization

After 3 to 4 h of fertilization, the fertilized and unfertilized
eggs were distinguished. In the fertilized eggs, the division
of cells was so regular that the size and shape of blastomeres
was equal. So, the percentage of fertilized eggs was
calculated according to Muir and Robert (1985) [8; the
percentage of eggs beyond morula stage expressed as
percentage of the total number of eggs was the fertilization
rate, using the following formula:

Percentage of fertilization = (Number of fertilized egg/total
number of eggs) x 100

Incubation and hatching

As the breeding tests were conducted in the circular
spawning tanks with 2 m diameter, hatching occurred after
18 to 24 h at water temperature (20 to 24.5°C). The newly
hatched larvae were kept in the circular spawning tanks with
bolting cloth for three days until yolk was absorbed. Then
the percentage of hatchling was calculated by the following
formula:

Percentage of hatchlings = (Total number of hatchlings/total
number of fertilized eggs) x 100

Results

Mean values and ranges of absolute fecundity, fertilization
and hatchlings of Rohu (L. rohita) following the
intramuscular injection of ovaprim-C are given in Table 1.
Fish given single injection of Ovaprim-C was successfully

induced to spawn. 15 females were injected with ovaprim-
C. Spawning response of female L. mrigala is given in
Table 2. Ovulation of fish in this treatment was 100%.
Overall fertilization and hatchling% age was 64.00 and
78.125%, respectively (Table 1). Regression analyses of
absolute and relative fecundity with body weight were
found highly correlated (P < 0.001).

Discussion

In the present study, a single intramuscular injection of
synthetic hormone, ovaprim-C resulted in successful
spawning of Labeo rohita. The results of the current work in
the hormonal stimulation are similar to the effectiveness and
usefulness by using Ovaprim-C (Jamroz et al., 2008) I,
Although, according to Basaran and Sabsun (2008) ™, speed
and gentleness during fish capture and handling are of
utmost importance. Different analogues of LH-RH, without
pituitary gland, which of results in failure of spawning
indicates that dopamine blocks the action of LH-RH on the
secretion gonadotropin reported by Naeem and Salam
(2005) 8, However, the use of dopamine antagonists like
pimozide or doperidon, potentiate the action of LH-RH,
resulting in successful spawning (Chang and Peter, 1983) [,
Major breakthrough in the history of aquaculture happened
when extensive research on Chinese carp (Peter et al., 1988)
9 and a new Linpe method was used in which LH-RH
analogue is combined with a dopamine antagonist. Then,
Canada introduced the ovaprim-C containing the analogue
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of salmon gonadotropin releasing hormone (D-Arg6, Pro9,
Net) and dopamine antagonist, and studies conducted in
India (Nandeesha et al., 1990a) [? and Pakistan (Khan et
al., 1992; Naeem and Salam, 2005; Naeem et al., 2005a; b)
[12. 18, 201 reyealed the superiority of Ovaprim-C in induced
spawning. Dose of Ovaprim-C used in L. mrigala in the
present experiment is 0.4 ml/kg, while experiments
conducted by Nandeesha et al. (1990a) 28 and Khan et al.
(1992) 2 reported the dose rate of 0.3 to 0.4, 0.4 ml/kg,
respectively. So, the present study reveals that Ovaprim-C
use is more economical in commercial carp seed production,
as it saves a considerable amount of time and avoids the
excessive handling of brood fish. The positive response of
Mori to ovaprim indicated the higher potency of this drug in
inducing the spawning. L. mrigala have been reported to
spawn with 10 mg of Pimozide (Kaul and Rishi, 1986) (1%
and the results obtained from Ovaprim is supported by the
results of the trials in 1988 and 1989 (Nandeesha et al.,
1990a; b) [?81,
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