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ABSTRACT: Preliminary investigation on the culture of Siganus canaliculatus in floating
cages in mandapam coastal water has revealed that the fish has high culture potential in the
region. It is euryhaline, inhabiting areas where salinities range from 17 ppt to 37.0 ppt. The
Juvenile are abundant in the area of reef and seaweed bed and collecting in traps near
mandapam. Natural occurrence of juveniles of S. canaliculatus in large quantity was
noticed during February through May in the Gulf of Mannar. The fish feeds mainly on
seaweeds. It is reported that the fish can reach a marketable size of 20 cm fork length in 6
months. The rabbit fish is cultured in South East Asian countries. India has enormous
potential for rabbit fish culture.
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INTRODUCTION

Aquaculture is a fast-expanding sector of food production in the world. Currently fish farming
accounts for nearly 50% of the total fish production consumed by human beings. About 220
finfish and shellfish species are involved in aquaculture [1](Naylor et al., 2000). Aquaculture
has been growing at a rapid pace and is indeed one of the fastest growing food industries with
a growth rate of around 10% per annum. According to FAO, it is reported that the total world
fisheries production in 2009 amounted to 145.1 million tones, out of which the total capture
fisheries shared 90 million tonnes and culture fisheries 55.1 million tones[2] (FAO 2011). It is
predicted that by 2015, the increase in the production of farmed fish in the world would
exceed that of capture fisheries.

In Philippines, Siganus (Siganids or rabbitfishes) is commercially-important contributing 560
mt/yr to the total fishery production, in which juveniles account for 60 mt[3] (Soliman et al
2008). It is olive-green in colour with characteristic small white spots on the sides [3]. Also
common in Srilankan[4] and Indian coasts[5] , where it grows to about 250 mm. This species
is frequently referred to as [5,6,7,8],Herre and Montalban, 1928; Munro, 1967; Von
Westernhagen, 1973a). It is also found in the tropical Indo-Pacific [9], [6]. The common
species found in Malaysia, ,Philippines and indonosia are Siganus canaliculatus, S. guttatus,
S. virgatus, S. spinus, S. punctatus, S.fuscescens and [10,11]. S. canaliculatus is common on
the east coast of Africa [12]. S.rivulatus in the Middle East and Mediterranean region [13] and
S. randalli, S.lineatus and S. fuscescens in the Pacific region [14]. Rabbit fish occur in schools
in coastal waters, It is distributed throughout the Indo-Pacific from the Arabian Gulf to the
Indo-Malay region, Western Australia and north of Hong Kong and Taiwan [15].
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There has been interest in the culture of these fishes in ponds or cages in several areas
including Guam and Micronesia [16, 17, and 18]. The mariculture enterprise of Hong Kong is
expanding the culture of Siganus canaliculatus, in cages [19] (Tseng and Chan 1982).
Traditionally, the Rabbit fishes are cultured in brackish water ponds as in Philippines and in
embanked lagoons in Mauritius. In Malaysia, Singapore, Guam, etc. experimental culture has
been attempted in floating net cages, pens, ponds and raceway systems [20]. In coastal ponds
of Philippines, Siganuas vermiculatus and S. canaliculatus have been reported to attain a
marketable size of 150 gm within 5-7 months. This species is preferred for culture because of
their herbivorous food habits, fairly good growth and economic value [20].

Taxonomy

Rabbit fishes belong to the genus Siganus of the family Siganidae [21]. Siganus species are
all remarkably similar to each other in most of the features. All species possess thirteen dorsal
fin spines, and seven anal fin spines. The genus Siganus is also unique among marine fish
having two pectoral spines on each side which are separated by three soft rays. Along with
these twenty-four spines, one procumbent spine is found in front of the first dorsal spine
which is part of the proximal pterygiophore. It is completely embedded or sometime
protrudes from a small groove and collectively makes up the main defense of fish. The spines
are poisonous [21]. The teeth are also remarkably similar to each other. The number of teeth
and the overall shape are "identical." with a single row on top and the bottom jaw. They are
very compressed and incisiform in shape. The teeth also overlap and are individually spade-
like and pointed [21].

Siganus canaliculatus (Park, 1797)

DISTINCTIVE CHARACTERS:

Body compressed, fairly slender, head is concave above eye, Snout is blunt and anterior
nostril is with a long flap in juveniles (shortening with age, absent in old fish) and tip of flap
reaching less than halfway to posterior nostril in specimens larger than 12 cm standard length.
A forward-directed spine is present in front of dorsal fin; last dorsal spine the shortest,
contained 0.5 to 0.6 times of the longest dorsal spine; last anal spine contained 1.2 to 1.5
times of the longest anal spine (usually the third). Caudal fin is almost emarginated in
specimens under 10 cm standard length, forked in larger fish (but median rays never less than
half length of longest rays). Scales minute; cheeks scaleless, or with few to many very fine
scales; 21 to 27 scale rows between lateral line and bases of leading dorsal spines. Colour in
live fish is highly variable from greenish grey on dorsal side to silver on ventral side;
numerous pearly blue match-head size spots covering nape and sides, arranged more or less in
horizontal rows. Caudal fin plain grey or irregularly barred with pale and dark grey; pectoral
fins hyaline; dorsal, anal and pelvic spines and rays have same colour as adjacent areas of
sides; fin membranes grey; after death fins usually with pale and dark grey, dorsal fin rays
banded[22].

Biology of Rabbit Fish

In India, Siganus javas, S. Canliculatus, S.lineatus , S.stellatus, S. vermiculatus (Fig.) are the
common species . S. Canliculatus is frequently found and its sizes vary from 20-25cm, with a
maximium of 45 cm in length. In nature they are found in coral reef areas, mangrove swamps
and shallow lagoons [23] (Saoud et al., 2008a). They are able to tolerate a wide range of
salinity (17-37 ppt). They grow well in temperatures between 23 and 30° C. They tolerate low
dissolved oxygen upto 2 ppm and pH upto 9 and high stocking densities in culture
system[23]. All these characters make this species suitable for culture.
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Siganus canaliculatus grows to a mean standard length of 8 cm in about 3 months, 10 cm in
about 4% months and 14 cm in 7-8 months[24].The juveniles and adults are primarily
herbivorous, feeding on different Kinds of benthic algae. Under captivity, they become
omnivorous, feeding on a variety of food of both vegetable and animal origin, including feed
pellets in the culture system. Juveniles form schools in algal and seagrass beds, feeding
mainly on filamentous algae. In summer, large amounts of juvenile, gravid mature siganids
are caught in the islands along the gulf’s of south coast, throughout the year [3](Soliman et
al.2008). The results of recent feeding trials with S. canaliculatus have suggested that the
dietary protein requirement for this species is above 30 percent; fish fed with high dietary
protein levels displaying faster growth than fish fed low protein diets or live seaweed
[12,25,26,27]. Furthermore, the fact that rabbitfish have also been reported to eat amphipods,
copepods, sponges, foraminifera, crustaceans and brittle stars [12] which suggest that these
species may in fact be opportunistic omnivores. Adults are also schooling and move into
shallow water with the rising tide to feed on benthic plants[20]. The seeds are usually
collected from the wild by scoop nets, dip nets, seine nets, etc during season. The larvae can
be fed with a mixture of phytoplankton, rotifers, copepods and the larvae of Artemia in
culture[28] (Bensan. 1993).Two-fold increase in the length and ten fold increase in weight
over 5 weeks have been reported in the fry fed with algae and fish feed pellets[28].

SIGANIDAE —Rabbit Fish
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Reproduction

Siganids are lunar-spawners. April and May are the peak months The arrival of juveniles
starts from the fringing reefs, to the patch reefs and associated seaweed beds and finally onto
the seagrass (mostly Enhalus acoroides) beds. The main spawning season of Siganus
canaliculatus in Singapore and Philippine waters has been reported to be from January to
April [29, 30] (Lam, 1974; Manacop, 1937). In Palau, S. canaliculatus spawns during March
to May [31] (Hasse et al, 1977). Occurrence of juveniles of S. canaliculatus was reported
during February through May in the Gulf of Mannar [32] (Mohan, 1985). The spawning
season of the species also extends from November to February. [33]. In HongKong S.
canaliculatus has a definite spawning period from March to June [19] (Tseng and Chan
1982).Mating occurs in synchronization with the lunar cycle for some of the rabbitfish.
Siganus canaliculatus spawns four to seven days after the new moon in both Guam[34].
Study on reproductive biology of S .canaliculatus in the Southern arabian Gulf [35]
(Grandcourt et al 2007) and research on schooling of rabbitfish within mariculture facilities
[29,36] indicates that the eggs are adhesive, though not demersal, hatching within three days
[29]. After four weeks of a pelagic life, the larvae settle and begin feeding on filamentous
algae.
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The defined spawning period of S. canaliculatus supports the contention that seasonal
reproductive cycles are common among tropical fishes [37] (Robertson, 1990).Spawning of
this species has been reported to occur between January and April in Philippines. In
Singapore [38]Sadovy (1998) has reported similar spawning. Furthermore, there was a small
peak in the gonadosomatic index in November, suggesting that a second but less well-defined
spawning season exists. A second, although less pronounced, spawning period has also been
reported for this species in Singapore, Philippines and Palau. Studies on Induced spawning of
S. canaliculatus has been carried out by [39] Patrick G. Bryan 1974.

The reproductive cycle of S. canaliculatus in the southern India, therefore appears to be the
same as it is observed in other locations of the Indo-Pacific. Female influenced sex ratios are
a characteristic (though not diagnostic) feature of protogynous species [40](Sadovy, 1996).

Rabbit Fish (Siganus canaliculatus) is one of the most economically important
herbivorous fish captured in the Palk bay and Gulf of mannar in Tamilnadu coast. In some
landing centres it forms up to 30% of the total catch, with an average between 5% and 10%.
The species is mainly captured in traps [41] (Bwathondi, 1980) baited with seaweed of the
genera Kappaphycus alvarezii, Ulva spp, Hypnea spp and Enteromorpha spp. The
herbivorous habit coupled with the great demand for this species along the coast make it a
most suitable fish for culture in the region. Palk Bay, Gulf of Mannar, Lawsons Bay near
Vizag, Karwar, Goa, Ratnagiri, Lakshadweep, Andaman & Nicobar Islands, have great
potential for mariculture.
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Fig-1Map showing Potential site Rabbit fish culture in Palk Bay region
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Fig.2 A Bamboo Trap for collecting rearing S.canalicullatus in Olaikuda near
Rameswaram

Discussion

Wild Juvenile rabbitfish, can be collected near seaweed culture area in Olaikuda,Vadakudu
and Vethalai near mandapam(Fig-1).. About 500 families are engaged in bomboo trap fishing
and seaweed farming (Fig-2). In Philippines bagnets are operated with light-attraction from
midnight till early morning. They are set at 50-100 m away from the reef edge. Seine nets are
operated from early morning until afternoon in the reefs, seagrass, and seaweed beds[3]
(Soliman et al 2008). Bagnets catch pre-settling juveniles while seines catch the settled
juveniles. The total annual harvest (66-175 mt/yr) of juveniles is almost equally shared by the
two gears [3](Soliman et al 2008). Sea cage culture of siganus spp requires careful nursery
rearing. Nursery rearing is to be done in suitable areas to achieve better growth.

Conclusion

Cage farming of fin fishes and shell fishes are required to increase production and also to
increase employment opportunities for the fishermen community in the coastal areas. Results
obtained worldwide over have shown that cage culture of rabbit fish can yield high returns.
Finfish culture with huge potential is yet to takeoff in India. Rabbit fish has great potential
for culture in our seas. The non-aggressive feeding behavior of rabbitfish on extruded pellets
indicates that they would not be significant competitors to a primary species in ocean cages
[42,43] (Michael C. Cremer et al 2004). Sabapathy and Teo (1993) reported that
carbohydrases (amylase, laminarinase, maltase, sucrase and trehalase) are present in greater
amounts and are more abundant in Siganus canaliculatus than in the carnivorous sea bass
Lates calcarifer. It is possible to start small-scale commercial farming in Palk bay area. More
focus is needed to identify the causes of occational high mortalities during summer time and
how to contain them. Formulated feed containing Soya meal, fish meal, maize and vitamin-
mineral mix could also be tried. In Palau, S.canaliculatus cultured in floating cages has grown
faster in areas with good water circulation and fed with trout chow than that fed with algae
only.[44,45](Yousif et al., 2005,Jaikumar et al.,2011) In India also there are good prospects
for developing their breeding and culture on commercial scale if similar attempts are made.
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