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ABSTRACT

Breeding experiments were conducted in Heteropneustes fossilis employing GnRH-based inducing
agents like ovaprim, ovatide and wova-FH. The catfish responded well to ovaprim (0.40-0.55 ml/kg),
ovatide (0.45-0.55 mg/kg) and wova-FH (0.50-0.60 mg/kg). Ovaprim gave better results in terms of
fertilization and hatching success on low dose and latency period was also less as compared to
ovatide and wova-FH. The overall performance of ovaprim was better when compared with the other
two drugs. Among ovatide and wova-FH, the latter appeared to be better in spawning performance.
The gonadotrophs (cynophils), distributed in the proximal pars distalis (PPD) of the pituitary gland,
exhibited hyperactivity and degranulation in ovaprim, ovatide and wova-FH induced-bred H. fossilis
suggesting release of the hormone (gonadotropin) in response to administration of the drugs.
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INTRODUCTION

Heteropneustes fossilis is a freshwater air-breathing
fish distributed throughout India, Pakistan, Sri Lanka,
Myanmar, Thailand and China. It is omnivorous in habit
and can withstand hardy conditions of culture. H. fossilis
commands good consumer preference because it contains
high amount of protein, iron and low fat and is
recommended in convalescence. The catfish possesses
accessory respiratory organs and reaches market in live
condition fetching good price compared to carps. The
catfish can survive even in swampy and derelict water
bodies with low oxygen content and can be cultured in
high stocking density, hence, recommended for paddy-
cum-fish as well as cage culture (Dehadrai et al., 1985;
Dehadrai & Kamal, 1993). In nature, this catfish breeds
once in a year during spawning period from July to August
(Viswanathan & Sundararaj, 1974; Nayak et al., 2000a;
Pandey et al., 2007). The potential to obtain seed of H.
fossilis from natural sources has become low due to the
increasing use of pesticides in the paddy fields which are
the main breeding grounds of this species. Nandeesha et
al. (1990a, b, 1991), Zairin et al. (1992), Alok et al. (1993),
Lakra et al. (1996), Pandey et al. (1999, 2001, 2002a, b, c,

2009), Singh et al. (2000, 2002), Nayak et al. (2000a, b,
2001), Pandey & Koteeswaran (2004), Sahoo et al. (2005),
Singh et al. (2006) and Rath et al. (2007) have tried induced
spawning of the commercially important carps and air-
breathing fishes using ovaprim, ovatide, wova-FH, HCG
and other synthetic hormones. The commercial
aquaculture of catfishes could not pick up in majority of
the countries including India due to non-availability of
seed owing to mass mortality during larval rearing period
(Nayak et al. 2000a, 2004; Pandey & Koteeswaran, 2004).
An attempt has been made to evaluate the effect of different
hormonal preparations in induced spawning of a
commercially important freshwater catfish, H. fossilis.

MATERIALS AND METHODS

Healthy mature brooders of H. fossilis (Bloch)
collected locally from natural resources were brought to
Aquaculture Research & Training Unit of NBFGR, Chinhat
and kept in cement tanks. They were acclimatized under
standard conditions for one week. Induced breeding
experiments on the catfish were conducted using different
hormonal preparations like ovaprim, ovatide and wova-
FH. Ovaprim is a synthetic drug containing 20 µg
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sGnRH-a (salmon gonadotropin releasing hormone
analogue) and 10 mg domperidone in 1 ml solution (Glaxo-
Smith-Kline India, Mumbai). Ovatide is a synthetic peptide
hormone developed for breeding of carps, catfish and
mahaseer, etc. It also contains sGnRH-a (salmon
gonadotropin releasing hormone analogue) and
domperidone (Hemmo Pharma, Mumbai) while wova-FH
is having only sGnRH-a (Wockhardt-Biostadt, Mumbai).

Broodstocks of H. fossilis (weight range 45-75 g) from
the same maturity stage were selected for induced
spawning experiments. A single dose of the drug (hormone)
was injected intramuscularly into the dorso-lateral region
of both the sexes. The females received ovaprim, ovatide
and wova-FH @ 0.40-0.55, 0.45-0.55 and 0.50-0.60 ml/kg
body weight, respectively. The males were given the
injection @ 0.2 ml/kg irrespective of the hormone. The
males and females were released for spawning into cement
cistern (1.5 m diameter and 1 m depth)  having
approximately 200 l water (depth 60 cm) immediately after
administering the hormone in the ratio of 2:1. Aeration
was provided in the tanks and 30% surface area of the
cement cistern was covered with aquatic weed, Hydrilla,
for shelter of the catfish. During breeding operation, the
cistern was covered with nylon net. Eggs were sampled
and fertilization percentage was estimated. Aeration was
provided during the larval rearing period. Environmental
parameters like temperature (air and water), pH, DO

2
, CO

2
,

alkalinity, nitrite and phosphate were monitored during
breeding and larval rearing period (APHA, 1999).

The hatchlings were reared in the circular cement
cistern in normal stocking density and kept undisturbed
till the yolk sac absorbed. The spawn was fed with sieve
filtered live planktonic feed. In addition to the live feed,
egg custard was also provided as supplementary feed for
three days. Subsequently, the supplementary diet
comprising a mixture of dry fish, prawn powder and wheat
flour fortified with vitamin mixture was given in semi-dried
condition @ 15% of the body weight for 15 days along
with plankton. Though to lesser extent H. fossilis exhibit
cannibalism and to check it, segregation of the size group
of the fry was made from time to time.

Pituitary glands from the spent and control brooders
were collected and fixed immediately in freshly prepared
Bouin’s solution, dehydrated in ascending series of
alcohol, cleared in xylene and embedded in paraffin wax at
600C. Sagittal sections of the pituitary were cut at 5 µm
and stained in alcian blue-periodic acid-Schiff-orange G
(AB-PAS-OG), Herlant tetrachrome and Mallory’s triple
(Pearse, 1968) and studied under light microscope.

RESULTS AND DISCUSSION

Air and water temperature (29-33.20C, 27.0-32.30C), pH
7.4-8.2, DO

2 
3.30-6.98 ppm, CO

2 
4.0-14.0, alkalinity 200.0-

440.0 ppm, phosphate 0.16-1.04 ppm and nitrate 0.09-1.07
ppm were in the optimal range. Spawning in majority of
the sets occurred between 10-12 h and hatching took place
between 24-28 h in different sets. Spawning (latency)
period was normal (10 h) in case of ovaprim while it was
delayed with ovatide and wova-FH (10-12 h). Irrespective
of the hormone treatment, fertilization and hatching varied
between 76-90% (Table 1).  Nandeesha et al. (1991), Lakra
et al. (1996) and Singh et al. (2000) reported higher
percentage of fertilization and hatching with ovaprim in
carps and observed no adverse effect on the growth of
hatchlings. Though the latency period extended to 10-12
h, ovatide successfully induced spawning in the Indian
major carps (Catla catla, Labeo rohita and Cirrhinus
mrigala) with no adverse effects on the larval quality

Table 1: Comparative effects of GnRH-based drugs on induced
spawning of H. fossilis

Date Weight  (g) male Percent Percent
female Weight (g) fertilization hatching

Ovaprim

24.06.08 70.00 50.00 80.00 80.00
50.00 48.00

25.06.08 50.00 45.00 90.00 90.00
60.00 45.00

08.07.08 70.00 60.00 85.00 88.00
60.00 60.00
58.00 40.00

40.00

11.07.08 58.00 50.00 90.00 88.00

14.07.08 62.00 45.00 82.00 90.00
60.00 50.00

Ovatide

15.07.08 60.00 45.00 90.00 82.00
70.00 54.00

21.07.08 59.00 48.00 80.00 78.00
65.00 55.00

45.00

29.07.08 60.00 50.00 78.00 76.00
55.00 45.00

30.07.08 50.00 44.00 78.00 80.00
48.00 42.00

Wova-FH

27.08.08 50.00 40.00 82.00 80.00
50.00 35.00

30.00

29.08.08 50.00 30.00 80.00 78.00
60.00 40.00
30.00 40.00

30.08.08 30.00 30.00 78.00 76.00
45.00 35.00
50.00 50.00
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(Pandey et al., 2001, 2002a, b, c;  Singh et al., 2006; Rath et
al., 2007). Labeo rohita also recorded good response to
wova-FH administration even during second week of
August with 95-100% fertilization and 90-95% hatching
success (Pandey et al., 2009).

Female H. fossilis responded well with ovaprim at
slightly lower dose of 0.40-0.55 ml/kg body weight with
normal latency period and comparatively better results.
Similar observations have also been recorded in the catfish
by Nayak et al. (2001), Singh et al. (2002) and Haniffa &
Sridhar (2002). In the present study, ovatide induced
successful spawning in H. fossilis with 78-90% fertilization
and 76-90% hatching success. Pandey & Koteeswaran
(2004) recorded induced breeding in the same catfish at
dose of 0.3-0.5 ml/kg body weight with 76-80% fertilization
and 72-85% hatching success. Sahoo et al. (2005) observed
83% fertilization and 72% hatching success in Clarias
batrachus. As far as the spawning performance of ovatide
and wova-FH is concerned, the latter appears to be better
than the former, giving 86-90% fertilization and 82-90%
hatching success. Nayak et al. (2000) observed
encouraging results with low doses of SG-G100 in
combination with steroid 17α, 20ß-dihydroxyprogesterone
(17α,20ß-P) in induced ovulation of H. fossilis. In the
present study, males were not very comfortable with
ovaprim administration and in some cases mortality was
observed. Perhaps it may be due to high viscosity of the
drug, however, this was not the case with ovatide and
wova-FH. Though composition of all the three inducing
agents are almost same, there is difference in the
performance on induced spawning of the catfish.

The gonadotrophs (cynophils) were distributed in the
proximal pars distalis (PPD) of pituitary gland of H. fossilis
(Pandey et al., 2007) exhibiting enhanced cellular activity
(hyperactivity) and degranulation in response to ovaprim,
ovatide and wova-FH administration thereby suggesting
release of the hormone (gonadotropin) in blood circulation
of the recipient brood fish. Similar observation has also
been recorded by Rath et al. (2007) in the Indian major
carps administered with these drugs for induced breeding.
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