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Induced breeding of Labeo bata was conducted using synthetic hormones, Ovaprim in
three dose combinations, viz., 0.6 & 0.3 ml/kg, 0.5 & 0.2 ml/kg and 0.4 & 0.1 ml/kg
body weight and Ovatide at 0.5 & 0.3 mi/kg, 0.4 & 0.2 ml/kg and 0.3 & 0.1 ml/kg for
female and male, respectively. The latency period was found to be 7-8 hours. The egg
output per female was highest at a dose combination of 0.5 ml/kg to female and 0.2
ml/kg to male with Ovaprim and at 0.4 ml/kg female and 0.2 ml/kg male with
Ovatide. The number of eggs released by ~ the females (40-45 g body weight) ranged
3500-4000. The highest fertilization and hatching rate recorded were 55.7+1.50% and
53.42+2.31%, respectively with Ovaprim at dose of 0.5 ml/kg to female and 0.2ml/kg
males.

INTRODUCTION

Labeo bata (Hamilton), a minor carp, is distributed throughout the Eastern and
North-eastern States of India except Nagaland and Mizoram. The species in recent years
has been categorized as near threatened (Sarkar et al., 2000). In North-eastern parts of the
country, the species was available in large numbers in the rivers, canals and Loktak Lake
of Manipur. While Loktak Lake was the natural breeding ground of the species, its
distribution has been observed to be declining rapidly in Manipur. Due to its market
preference, even at smaller size, the species offers a good scope for aquaculture. It is also a
suitable species for culture in shallow water bodies and paddy-cum-fish culture.
Availability of sufficient quantity of seed of the species, however, has been the major
bottleneck for aquaculture development in Manipur. While the seed production of
cultivable carps is mainly based on the induced breeding, in recent years synthetic
hormones like Ovaprim and Ovatide are used extensively for induce spawning of
different species (Borah et al., 1999; Haniffa et al., 2000; Pandey et al., 2002). An attempt has
been made in the present study to evaluate the efficacy of Ovaprim and Ovatide in
induced spawning of L. bata in order to develop a suitable breeding protocol for this
species in Manipur and help in the propagation of this species.
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MATERIALS AND METHODS

The study on breeding and seed production of L. bata was carried out at the ICAR
Manipur Centre Fish Farm located at Imphal (Lat. 24.44 N; Long. 93.58 E and Altitude 790
m), Manipur during the month of June, 2007. Brood-stocks were raised in small earthen
ponds of 0.02 ha with average depth of 120-130 cm and stocked at the rate of 1500 kg/ha
and fed with balanced feed, composed of fish meal 10%, groundnut oil cake 35%, soybean
oilcake 20%, rice bran 24.8%, wheat flour 10%, trace mineral mixture 0.1% and vitamin
mixture 0.1% at a rate of 5% body weight per day (Singh et al., 2000) in two installments.
At monthly intervals the brooders were sampled to assess their growth, health conditions
as well as maturity status. The male and female brooders attained their maturity after 1
year of age at a weight range of 35 to 45 g.

The sexually matured brooders were segregated sex-wise during the month of
March, 2007 depending upon their secondary sexual characteristics and stocked
separately in the ponds. The gravid females could be distinguished by their bulging
abdomen, soft ventral abdominal region, comparatively larger size and smooth pectoral
fins.

In the month of June, 2007 the brood stocks were collected and the experiment
was conducted with the female weighing 40-45 g and male 35-40 g. Ovaprim (Glaxo India
Ltd.) and Ovatide (Hemmo Pharma, India) were used as inducing agents separately.
Three sets of experiments were conducted at three different doses for both the inducing
agents. While doses for Ovaprim were 0.6 & 0.3 ml/kg, 0.5 & 0.2 ml/kg and 0.4 & 0.1
ml/kg body weight for female and male respectively, the corresponding doses of Ovatide
injected were 0.5 & 0.3 ml/kg, 0.4 & 0.2 ml/kg and 0.3 & 0.1 ml/kg (Table 1). A control
was also maintained in both the cases without any hormone injection. Free oozing males
and ripe female were selected in the ratio of 2:1 and were given intramuscular injection.
Soon after administration of the hormone, the brooders were released into the portable
FRP circular breeding pool for spawning. After spawning, fertilized eggs were transferred
to circular hatching pool for hatching.

The total egg released by the female was determined through representative
samples of egg in 10 ml. The fertilization rate of eggs was determined by sampling of
approximately 100 eggs in a Petri dish. Fertilized eggs having intact nucleus were only
considered for calculating percentage of fertilization. The ova diameter was measured
from 20 eggs with the help of microscope. One-day old hatchlings were maintained in
circular FRP tanks. Aeration was provided in the FRP tanks with daily water exchange.
The water quality parameters of brood stock pond and breeding pond were analyzed as
per APHA (1998). The physico-chemical parameters of brood stock pond were: water
temperature 27+1.3°C, pH 7.9140.2, dissolved oxygen 6.2+1.4 ppm and free CO, 2.4+0.6
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ppm, while the values of in breeding pond were: water temperature 27.3+1.5°C, pH
7.6+0.23, dissolved oxygen 6.4+1.6 ppm and free CO, 2.6+0.2 ppm.

Table 1. Results of the captive breeding experiments of Labeo bata by Ovaprim and
Ovatide

Size of Dosage of Sizeof Dosageof Latency  Egg  Fertilization Hatching

female hormone male hormone period output/ (%) (%)
(8) to female (8) to male (h) female
(ml/kg) (ml/kg) (40-45 g)

Ovaprim

43+2.32 0.4 38+2.21 0.1 13 1,200 253+1.17 22.10+2.13

42+1.26 0.5 37+1.25 0.2 7 4,000 55.7£1.50 53.4242.31

44+1.21 0.6 39+1.00 0.3 8 3,400 45.342.21 42.90+2.25

41+1.00 Control  36+1.00  Control - No Nil Nil
breeding

Ovatide

42+2.52 0.3 36+2.21 0.1 14 1,100 225+1.17 20.15+2.14

44+1.28 0.4 38+1.25 0.2 7 3,700 52.3£1.50 51.48+2.11

41+1.24 0.5 37+1.00 0.3 8 3,200 43.742.21 40.70+£2.35

43+1.20 Control  36+1.00 Control - No Nil Nil
breeding

RESULTS AND DISCUSSION

Varied degrees of response to the inducing agents were observed at different
doses and the differences in fertilization, latency period, egg output and hatching rates
observed in the present experiment is presented in Table 1. The female injected with
Ovaprim at 0.4 ml/kg and Ovatide at 0.3 ml/kg did not respond, though they showed
breeding behaviour after 7-8 hrs of injection. In the control set as expected no breeding
behaviour was observed. Brooders showed chasing behaviour after 3-4 hrs of injection of
Ovaprim and Ovatide at 0.6 and 0.5 ml/kg body weight and 0.5 and 0.4 ml/kg of body
weight respectively. Spawning took place within 7-8 hours after injection at 27-28°C.

The fertilized eggs were spherical, translucent and demersal measuring 3.5+0.5
mm in diameter and non-adhesive. Unfertilized eggs were pale and opaque. The
fertilization rates estimated in the present experiment were 25.3, 55.7 and 45.3% at the
doses of 0.3, 0.5 and 0.6 ml of Ovaprim per kg body weight of female respectively. In case
of Ovatide, the estimated fertilization rates were 22.5, 52.3 and 43.7% at 0.3, 0.4 and 0.5
ml/kg respectively. In the present study, number of eggs released by the female (40-45 g)
ranged from 3500 to 4000.
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Fig. 1. Labeo bata embryo development at 27 0C : (A) 2h post fertilization (pf); (B) 4h pf; (C) 10h pf
embryo prior to hatching; (D) 13h pf embryo prior to hatching; (E) Just hatched out larva (3.8
1 0.2 mm); (F) larva of Bata 4h post-hatch (4.2 £ 0.3 mm)

The fertilized eggs underwent development and the hatching of larvae took place
between 14-18 hours after ovulation at 27-28°C. The freshly hatched larvae measured
3.840.2 mm in length and 1.7+0.2 mg in weight. After 2-3 days, mouth was slightly
developed and they started feeding external feed after 72 hours. The yolk sac was found
to be fully absorbed on3 @ day and hatchlings grew to 7.640.4 mm in length and 3.7+0.3
mg in weight.

The dosage of synthetic hormones Ovaprim and Ovatide in tropical fishes has
been experimented by several workers. Inducing agent Ovaprim at a dose of 0.3-0.5
ml/kg body weight of fish was found to be effective in bringing out ovulation in Puntius
sarana (Borah et al., 1999). Pandey et al. (2002) was successful in breeding of Indian major
carps using Ovatide at 0.4 ml/kg to female and 0.1 ml/kg to male. Higher latency period
in Ovaprim and Ovatide at the dose of 0.4 and 0.3 ml/kg female indicates difference in
the mode of action of the hormone. Longer latency period in low dose of Ovatide was
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reported by Pandey et al. (2002). According to Billiard et al. (1984) and Peter et al. (1986),
the differences in dose requirement may be attributed to varied level of dopamine activity
in different fish species.

The type of hormones and the doses found to affect the level of fertilization, egg
output, hatching rate and spawn production. The present observations indicated that
optimum doses for normal spawning of L. bata with Ovaprim to be 0.5 and 0.2 ml/kg of
body weight to female and male respectively and with Ovatide 0.4 and 0.2 ml/kg. While
present study was limited to only a few trials, extensive studies may be necessary to
optimize the dose and to assess the efficiency of two different hormones. However,
considering the present seed demand of L. bata in Manipur, both for aquaculture and also
conservation, the present information may be effectively utilized for mass-scale seed
production.

ACKNOWLEDGEMENTS

The authors are grateful to the Dr. S. V. Ngachan, Director, ICAR Research
Complex for NEH Region, Umiam for providing the fund and facilities to carry out this
research. The authors thank to Dr. Vijaipal Bhadana, Scientist (Plant Breeding) of ICAR
Manipur Centre for helping in microscopic photography.

REFERENCES

APHA, 1998. Standard Methods for the Examination of Water and Waste Water. 15t edn. American
Public Health Association, Washington, DC, USA, 1134 pp.

Berlinsky, D. L., K. V. William, R. G. Hodson and C. V. Sullivan. 1997. Hormone induced spawning
of summer flounder, Paralichthys dentatus. J]. World Aquac. Soc., 28: 79-86.

Billiard, R., K. Bieniarz, R. E. Peter, M. Sokolowska, and C. Weil, 1984. Effect of LHRH and LHRH-a
on plasma GtH levels and maturation/ovulation in common carp, Cyprinus carpio kept
under various environmental conditions. Aquaculture, 41: 245-254.

Borah, B. C., A. K. Bhagawati and S. P. Biswas, 1999. Response of Puntius sarana (Ham.) to induced
breeding by Ovaprim administration. ]. Inland Fish. Soc. India, 31(1): 13-17.

Chaudhuri, H. and S. B. Singh. 1984. Induced breeding of Carps. Indian Council of Agricultural
Research, New Delhi.

Gupta, S. D, P. V. G. K. Reddy and K. C. Pani, 1990. Advanced maturity and spawning in Asiatic
carps through broodstock management. In: Carp seed production Technology (Eds. P.
Kesavanth and K. V. Radhakrishnan). Special Publication No. Asian Fisheries Society,
Indian branch, Manglore, pp. 34-37.

Kesavanath, P. and K. V. Radhakrishnan, 1990. Carp seed production technology. Special
Publication No. 2. Asian Fisheries Society, Indian branch, Mang]lore.



16

Lakra, W. S., A. Mishra, R. Dayal and A. K. Pandey. Breeding of Indian major carps with the
synthetic hormone drug Ovaprim in Uttar Pradesh. ]. Adv. Zool., 17: 105-109.

Mahanta, P. C,, K. G. Rao, G. C. Pandey and A. K. Pandey. 1998. Induced double spawning of an
Indian Major carps, Labeo rohita, in the agro-climatic conditions of Assam. J. Adv. Zool., 19:
99-104.

Mathur, D. and T. W. Robinsons, 1971. Food habits and feeding chronology of young white crappie,
Pomxix annularis (Rafinesque) in Conowingo reservoir. Transaction of American Fish. Soc.,
100: 307-311.

Mathur, D., 1973. Food habits and feeding chronology of the blackbanded darter, Percina
nigrofasciata (Agassiz in Halawakee Creek, Alabama. Transaction of American Fisheries
Society, 100: 48-55.

Nandeesha, M. C, K. G. Rao, R. Jayana, N. C. Parker, T. ]J. Varghese, P. Kesavanath and H. P. C.
Shetty, 1990. Induced spawning of Indian major carps through single application of
Ovaprim. In : Proceeding of the Second Asian Fisheries Forum (Eds. R. Hirano and L
Hanyu). Asian Fisheries Society, Manilla, Phillipines, pp. 551-585.

Pandey, A. K., C. T. Mohapatra, G. Kanungo, M. Sarkar, G. C. Sahoo and B. N. Singh, 2002. Ovatide
induced spawning in the Indian major carps, Labeo rohita (Hamilton-Buchanan). Aquacult.,
3(1): 14.

Patino, R., 1997. Manipulation of the reproductive system of fishes by means of exogenous
chemicals. Progr. Fish Cult., 59: 118-128.

Peter, R. E, H. R. Lin, G. van der Karark and M. Little, 1993. Releasing hormones, dopamine
antagonists and induced spawning. In: Recent Advances in Aquaculture. (Eds. ].F. Muir
and R. J. Roberts). Blackwell Science Publications, London, pp. 25-30.

Peter, R. E., R. Sokolowska and C. S. Nahorniak, 1986. Comparison of (D-Argé, Trap?, Leu8, Pro®
Net) luteinising hormone (LHRA) in combination with pimozide, in stimulating
gonadotropin release and ovulation in the gold fish Carrassius auratus. Canadian J. of Zool.,
65: 987-991.

Sarkar, U. K. and A. G. Ponniah, 2000. Evaluation of North East Indian fishes for their potential as
cultivable, sport and ornamental fishes along with their conservation and endemic status.
In:Fish Biodiversity of NorthEastIndia. (Eds. A. G. Ponniah and U. K. Sarkar), NBFGR,
NATP publ. 2. p. 228.

Somashekarappa, B., H. N. Chandrasekaraiah and M. C. Nandeesha, 1990. Advancement of matuity
in an Indian major carp, Labeo rohita through improved diet and human chorionic
gonadotropin administration. In: Carp seed Production Technology (Eds. P. Kesavanath
and K. V. Radhakrishnan). Special Publication No. 2. Asian Fisheries Society, Indian
branch, Mangalore, pp. 29-33

Wantable, T., 1985. Importance of the study of broodstock nutrition for further development of
aquaculture. In: Nutrition and Feeding in Fish (Eds. C. B. Cowey, A. M. Mackie and J. G.
Bell). Academic Press, New York, pp. 395-414.



	Cover 2007_cc.pdf
	Page 1
	Page 2

	Inner 2007
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66

	Tables 3-4-PKSahoo-pages49-51

