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ABSTRACT

Broodstock of the John’s snapper Lutjanus johnii were raised in sea cages from wild collected juveniles of the species.
Individual fishes were tagged using passive integrated transponders (PIT), cannulated and gonadal biopsies were examined
periodically for assessing the maturity status. The matured fishes were shifted from cages and maintained in indoor FRP
tanks. Females were given two doses of human chorionic gonadotropin (hCG) and ovaprim @ 800 - 900 TU kg and
1.25ml kg!' respectively. Males were given only hCG in a range between 400 and 600 IU kg'. Two successful spawning
were obtained with 80-85% fertilisation rate. In both the trials, embryonic development was observed to be arrested
before hatching which could be attributed to nutritional deficiency of the broodfishes and high water temperature in the

spawning tank.
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Snapper species are popularly recommended
for mariculture activities because of their consumer
demand and adaptability to captivity including higher
stocking density, acceptance of artificial feed and less
aggressive nature (Arnold et al., 1978; Cano, 2003; Boza-
Abarca et al., 2008). Species of the genus Lutjanus viz.,
L. argentimaculatus, L. johnii, L. russelli and L. sebae
are popular candidate species for sea farming. Snappers
form spawning aggregations in their natural environment
(Domeier ef al., 1996). In India, trials are in progress
for the broodstock development and breeding of
L. argentimaculatus and L. johnii. (Madhu et al., 2014).
Snapper breeding was achieved in many places mostly by
environmental or hormonal manipulations. Breeding trials
conducted using luteinising hormone-releasing hormone
analog (LHRHa), human chorionic gonadotropin (hCG)
and ovaprim individually as well as in combinations were
mostly successful (Singhagraiwan and Doi, 1993; Emata
et al., 1994, 1999; Clarke et al., 1997; Watanabe et al.,
1998; Fielder et al., 2002; Emata 2003; Dumas et al.,
2004). However, there is no published information
available on successful breeding and larval production of
the John’s snapper L. johnii in India. The present study
reports successful broodstock development and induced
spawning of L. johnii under controlled conditions, for the
first time in India.

Snapper broodstocks were raised in sea cages at
the marine cage farm of the Karwar Research Centre of

ICAR-Central Marine Fisheires Research Institute, from
the juveniles collected from various natural habitats. The
juveniles stocked in sea cages ranged from 210 to 340 g
in weight and 22 to 26 cm in length. The juveniles were
reared in circular cages of 6 m dia and 5 m depth. A total
of 45 nos. L. johnii juveniles were reared for broodstock
development. Fishes were fed on Oilsardine (Sardinella
longiceps). Fishes reached 500 g size from stocking size
with in 4 months of stocking. The fishes were PIT (passive
integrated transponder) tagged and once they reached
500 g weight, periodical cannulation was initiated for
gonadal biopsies in order to assess the maturity status of
the gonads.

Ovarian biopsies were collected periodically from
the females and the ova diameter measured. First sexual
maturity was attained when the females reached 950 g
weight and 40 cm length. In case of males, first maturity
was observed when they attained 1.1 kg weight and 43 cm
length. Once attained sexual maturity, fishes were fed with
shrimp, squid and crab meat thrice a day @ 2% of their
biomass. Females with desirable egg diameter (Fig. 1)
were transferred to spawning tank along with ripe males.
Brooders were maintained in the ratio of 1 female: 2 males
in 5 t capacity circular FRP tanks. Photoperiod of 14L:
10D was maintained in the experimental tanks throughout
the study period of 45 days. The matured adults maintained
under photoperiod manipulation showed increase in
oocyte diameter from an average of 180 to 380u with in
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Fig. 1. Photomicrograph showing ovarian biopsy from mature
female L. johnii

45 days, while the adults reared in normal photoperiod
regime exhibited an increase in average oocyte diameter
from180 to only 280 p during the same period. After
every feeding, 100% water exchange was done with fresh
seawater of similar pH, salinity and temperature along
with a 30 min flow through.

Once the oocyte diameter of the female brooder
reached 400 to 420 p, first injection of hCG (hCG care,
Gufic Pvt. Ltd., Gujarat, India) at a concentration of
900 IU kg' was given. Females were given a second
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booster dose of both hCG and ovaprim (WeVA-FH
Biostadt India Ltd., Mumbai, India) at the rate of 800IU
and 1.25 ml kg, respectively, 24 h after the first dose.
Pairing males were also given injection of hCG at a
concentration of 500 IU kg™ at the time of the second
dose injection to the females. After administration of the
second booster dose, water was not exchanged in the
experimental tanks to avoid disturbance.

After a period of about 22 h post-second injection
eggs were released and fertilisation took place. During the
spawning process, the female was found slowly moving
near to the surface with the male, swimming just below
the female. Two spawnings were observed and in the first
spawning, approximately 1.75 lakhs fertilised eggs were
obtained from the female weighing around 3.1 kg and the
weights of the pairing males were 2.7 and 2.5 kg. In the
second spawning, 2 lakhs fertilised eggs were obtained
from the female weighing 1.9 kg and the weights of the
pairing males were 1.8 and 1.5 kg. The fertilisation rate
obtained was 80-85% in both the trials. Unfertilised eggs
which settled at the bottom were removed by slowly
siphoning without disturbing the fertilised eggs. In the
first spawning, embryonic development was arrested at
the blastula stage while in the second it was arrested at
late gastrula stage and a very few at neurula stage (Fig. 2).

Fig. 2. Early embryonic development in L. johnii (a) Eggs at blastodisc formation stage; (b) Cell division stage; (c) 8 cell stage;

(d) Blastula stage; (e) Gastrula stage



Broodstock development and spawning of Lutjanus johnii in captivity 119

Acknowledgements

The authors are grateful to the Director, ICAR-Central
Marine Fisheries Research Institute, Kochi for all the
support rendered towards this work.

References

Allen, G. R. 1985. FAO species catalogue, vol. 6. Snappers
of the world. An annotated and illustrated catalogue of
lutjanid species known to date. FAO Fisheries synopsis
No.125, vol. 6. FAO, Rome, 208 pp.

Arnold, C. R., Wakeman, J. M., Williams, T. D. and Treece, G. D.
1978. Spawning of red snapper (Lutjanus campechanus) in
captivity. Aquaculture, 15: 301-302.

Boza - Abarca, J., Calvo - Vargas, E., Solis - Ortig, N. and Komen,
J.2008. Induced spawning and larval rearing of spotted rose
snapper Lutjanus guttatus, at the Marine Biology Station,
Puntarenas, Costa Rica. Ciencias Marinas, 34: 239-252.

Cano, A. 2003. Reproduction in captivity and cultivation of
the Pacific rose spotted snapper Lutjanus guttatus in the
Republic of Panama. Abstracts of the World Aquaculture
Conference, Salvador, Brazil, May 19-23, 2003. World
Aquaculture Society, 153 pp.

Clark, M. E., Domeier, M. L. and Laroche, W. A. 1997.
Development of larvae and juveniles of the mutton snapper
(Lutjanus analis), lane snapper (Lutjanus synagris) and
yellowtail snapper (Lutjanus chrysurus). Bull. Mar. Sci.,
61: 511-537.

Doi, M. and Singhagraiwan, T. 1993. Biology and culture of red
snapper Lutjanus argentimaculatus. The Research project
of Fishery Resource Development, Thailand. Prepared
by the Eastern Marine Fisheries Development Centre in
cooperation with the Japan International Cooperation
Agency, 51pp.

Domeier, M. L., Koeng, C. and Coleman, F. 1996. Reproductive
biology of the gray snapper (Lutjanus griseus) with note on
spawning for other western Atlantic snappers (Lutjanidae).
In: Arreguin Sanchez, F., Munro, J. L., Balgos, M. C.
and Pauly, D. (Eds.). Biology and culture of tropical
groupers and snappers, ICLARM Conference Proceedings,
p. 48- 449.

07.05.2014
07.01.2016

Date of Receipt

Date of Acceptance :

Dumas, S., Rosales-Velasquez, M., Contreras-Olguin, M.,
Hernandez-Ceballos, D. and Silverberg, N. 2004. Gonadal
maturation in captivity and hormone-induced spawning
of the Pacific red snapper Lutjanus peru. Aquaculture,
234: 615-623.

Emata, C. 2003. Reproductive performance in induced and
spontaneous spawning of the mangrove red snapper,
Lutjanus argentimaculatus: a potential candidate species
for sustainable aquaculture. Aquac. Res., 34: 849-857.

Emata, C., Eullarnan, B. and Bagarinao, T. U. 1994. Induced
spawning and early life description of the mangrove
red snapper Lutjanus argentimaculatus. Aquaculture,
121: 381-387.

Emata, A., Damaso, Jr. and Eullaran, B. 1999. Growth, maturity
and induced spawning of mangrove red snapper, Lutjanus
argentimaculatus broodstock reared in concrete tanks.
Israeli J. Aquac., Bamidgeh, 51(2): 58-64.

Fielder, D. S., Bardsley, W. J., Allan, G. L., Pankhurst, P. M.
2002. Effect of photoperiod on growth and survival of
snapper Pagrus auratus larvae. Aquaculture,211: 135-150.

Lim, L. C., Cheong, L., Lee, H. B. and Herg, H. H. 1985. Induced
breeding studies of the John’s snapper Lutjanus johnii
(Bloch) in Singapore. Singapore J. Pri. Ind., 13(2): 70-83.

Madhu, K., Rema Madhu, Retheesh, T., Tinto, T., Venugopalan,
K. M. and Mohandas, M. P. 2014. New technology
for induced gamete maturation as tools in broodstock
development and spawning of Lutjanus argentimaculatus
in open sea cage. In: Zacharia. P. U., Kaladharan, P., Molly
Varghese, Sanil, N. K., Rekha J. Nair and Aswathy, N.
(Eds.), Book of Abstracts, Marine Ecosystems Challenges
and Opportunities (MECOS 2), Marine Biological
Association of India, December 2-5, 2014, Kochi, p. 113-114.

Singhagraiwan, T. and Doi, M. 1993. Induced spawning and
larval rearing of the red snapper, Lutjanus argentimaculatus,
at the Eastern Marine Fisheries Development Center. Thai
Mar. Fish. Res. Bull., 4:45-57.

Watanabe, W., Ellis, E., Ellis, S., Chaves, J. and Manfredi, C.
1998. Artificial propagation of mutton snapper Lutjanus
analis, a new candidate marine fish species for aquaculture.
J. World Aquac. Soc., 29: 176-187.



