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Spawning and larval rearing of Amphiprion ocellaris

under captive condition.

Marineornamental fisheshave gained much
popularity dl over theworld. Indiaisendowed
with avariety of marine ornamental fishes
digtributedinour coral reef areaswhich offers
vast scopefor thedevel opment of adomestic
aswell asexport trade.

Clown fishes or sea anemone fishes

Amongthedifferent marineornamentd fishes,
the genera Amphiprion and Premnas
belonging to the family Pomacentridae and
subfamily Amphiprioninaecommonly known
asclownfishesor seaanemonefishesarethe
most popular attractions all over theworld
becauseof their tiny Sze, hardiness, attractive
colour features, peaceful nature, high
adaptability tolivein captivity, acceptability
of artificia diet and their fascinating display
behaviour and symbictic rdationshipwiththe
sea anemones. But most of the traded salt
water ornamental fishesare being collected
from the wild and hence there is a great
concern regarding the depletion of the stocks
due to over expoitation as well as the
destruction of reef habitat and damaging
collection methods. Hence investigations
should be focused on the development of
hatchery technology and the production can

lead to hatchery produced ornamental fishes
tradeof marinewhichislongtermsustainable.
Effortsmadein thislinein CMFRI, Kochi
which resultedin the successful breeding and
mass scale production of false clown
Amphiprion ocellaris, one of the most
demanded speciesamong the clown fishes.

Pair formation

Inorder to makebreeding pairs, many socia
groups of A. ocellariswere collected from
thewild and transported to thelaboratory in
livecondition. During transportation, thefishes
and sea anemones were kept in separate
plastictrangportation bags. Fivefishesof each
sex of different size groups were stocked
together along with single seaanemone (H.
magnifica) in 500-liter FRPtanksfitted with
biologicd filter inorder toreducethelevd of
aggressive behaviour. The pair formation
tankswere maintained inthe hatchery where
anincident light intensity of 2500to0 3000 Iux
was available as the sea anemones require
sunlight for itsbetter survival under |abortory
condition. Thefishesand anemoneswerefed
twotimesper day withwet feedssuch asmest
of shrimp, mussel and clam at therate of 15%
of their body weight and live feeds like
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Brachionus plicatilisand Artemia nauplii.
Inall thetanks, therange of environmental
parameters maintained were : temperature:
261029° C, sdlinity : 33to 36 ppt, dissolved
oxygen:4.6to6.2ml/landpH : 8.1t08.9
After aperiod of 3to4 monthsrearing, one
pair grew ahead of othersin each tank and
becamethe spawning pair and thefunctional
femaleand male (thetwo largest specimens
of thecolony) livetogether aspairsinwhich
thefema e dominatesmaleand the sub adults
aredominated both by thefemaleand male.
The standard length of the female varied
between 89to 100 mm (presumptivefemale)
and that of maevaried between 40to 60 mm
(presumptivemale).

Brood
maintenance

stock development and

Thepairsdeve oped through pair formation
wasthentransferred to seperate glassaguaria
to develop as brook stock in 500 liters
capacity tank aong with singlebefitting host
anemone. Depending upon the production
capacity and seed demand, several pairscan
bemaintained for commercia hatcheries. The
broodstocks were fed with wet feeds such
asmussal meat and shrimp, clam meat, fish
egg massand aso provided formulated feeds
enriched with vitamins, mineralsand algal
powder at therate of 10% of their body weight
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and supplied a an interval of every 3 hrs
during day time, whereasin the night, they
werefedwith livefeedssuch asrotifersand
Artemia nauplii at the rate of 3,5 Nos./ml
respectively after enriching thesamewitha
mixed culture of micro algae such as
Nannochloropsisoculata, Paviova lutheri,
Isochrysis galbana, Dicrateria inornata,
Chromulina pleoides, Cholrellamarina and
Chaetoceros gracilis which apparently
improved egg qudity and hatchability thanthe
brooders fed with non enriched live feeds.
Thetemperatureindl thebreeding tankswere
maintai ned between 26 to 29°C, and level of
dissolved oxygen (4.8t0 6.3ml/l), pH (8.0to
8.9), salinity (3210 36 ppt) and thewater is
recirculated to ensure water movement and
provided good water quality withtheaid of a
specially devised filter system during the
period of rearing. 25% of the water was
exchanged weekly to avoid stresslikearapid
increase in plasma corticol concentration,
depression of gonadal streroidogenesis, and
subsequent devel opment of gonadd atresia.
Each brood stock tank was provided with
tilesor earthen potsfor egg deposition so that
thesubstratum itself a ong with egg could be
transferred to hatching tank and it aso helped
tominimizethemechanica injury whichmay
happen during transferring of newly hatched
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larvaetothelarval rearing set up.
Breeding

Each pair started breeding withinaperiod of
4to 6 monthsrearing under captivecondition.
Few daysprior to spawning, themaesdected
asuitablesitenear to seaanemonefor laying
theegg and cleared algae and debriswithits
mouth. Ontheday of spawing both the parents
spent cong derabletimefor thece aning of Ste
which indicated that spawning may occur
withinfew hours. Under laboratory condition,
the spawning was noticed between 0500 to
1530 hrsduring day time and the spawning
lasted for one to one and a half hour. Each
femalelaid 300 to 1000 capsule shaped eggs
a every 12to 15 daysinterval dependingon
thesizeof fish and previousexperience. The
egg sizeranged between 1.5 to .0mmin
length with awidth of 0.8t01.84 mmand
adhered tothesdesof earthen pot withstak.
Anaverageof two spawningsper lunar month
per pair resulting in an estimated annual
fecundity of 24000 eggsper breeding pair per
year can be obtained under laboratory
condiition.

Parental care and eggs developments

Asparentd careisinevitablefor hatching the
parentsweredlowedtoremanintheparenta
tank itself till hatching. During incubation
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period, boththe parentscarefully |ooked after
theeggsduring day timeand it involved two
basic activitiesviz fanning by fluttering the
pectord finsand mouthing to removethedead
or weakened eggs and dust particles, but no
nocturnal care was noticed. The newly
spawned eggswerewhitein colour for initia
two daysand astheembryo devel oped, these
turned to black on 3 rd to 6 th day and later
turned to silvery on 7th to 8th day of
incubation. At thisstagethe glowing eyes of
thedeveloping larvaeinsidetheegg capsule
wasclearly visblewhenviewed fromashort
distance. Male asumed nearly all
respongbilitiesof caringfor theeggsand spent
ahigher percentage of time at the nest than
thefemales, whichincreased gradualy upto
70% of time as the day of hatchling
approached. When incubated at a water
temperature range of 27 to 29° C, the
hatching emerged on 8th day of incubation
and peak hatching took place shortly after
Unset.

Egghatchingand larval rearing

On the expected day of hatching, two hours
before sunset, the parentsand eggsaong with
substratumweretransferred fromthe parenta
tank to hatching tanks (100 liters) which were
provided with complete darkness for
accel erating the hatching. Thelarvae broke
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the egg capsule and the hatchlings emerged
tall first and the hatching occurred soon after
sunset and the peak hatching took place
between 1900 to 2200 hrsunder darkness.
Soon after hatching, the parents were
transferred to breeding tank. The newly
hatched |larvae measured 3to 4mminlength
and each had atransparent body, large eyes,
visible mouth, and a small yolk sac and
remained at the bottom of thetank for afew
seconds and soon after became free
swimming. The mouth gape of the newly
hatched larvae measured 170 to 210 The
larval rearing was carried out under green
water system . Thelarvaewereinitially fed
with micro algaeand later onthey werea so
fed with super small rotifer B. rotundiformis
and newly hatched Artemia nauplii. First day
onwards the larvae were fed with mixed
culture of microalgae and rotifer B.
rotundifrmis (6 to 8 nog/ml) upto 8th day.
From 9th day onwards the larvae were
weaned onto newly hatched Artemia nauplii
(4to 6 nos/ml) along with rotifer and mixed
cultureof microagaeand on 12thday to 17th
day of post hatch the larvae were fed with
newly hatched Artemianauplii. Thefirst sign
of pigmentation appeared on 9th to 10th day
of post hatch. At 15to 17th day of post hatch,
most of thefry resembled juvenileadult fish
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and began to shift from partially pelagicto
epibenthic (Fig. 1) and Sarted eating minced
shrimp, fish flesh, mussd meat, dlammeat and
formulated diets. Therangeof environmental
parameters maintained were salinity (32to
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Fig. 1 Juvenilesof Amphiprionocdlaris
(15daysold) settlingin seaanemone
Heteractis magnifica

35ppt), temperature (24 to 28°C), dissolved
oxygen (5.3t06.8 ml/1) and pH (8.1t0 8.9)
With thisfeeding scheduleand environmentdl
conditions, the larval survival and growth
were hastened and 90 to 95% survival was
obtained a each spawning. Thejuvenileswere
fed with different wet feeds at the rate 20%
of the body weight and attained marketable
sizewithin threeto 4 months. Culling of the
juveniles were started from 40mm size
onwards to reduce aggressiveness and
competitionfor food and space. Twenty five
to 50 numbersof juveniles (50 mmsize) can
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be stocked in a 250 litre FRP or glasstank
with asingle host anemone (200 to 300 mm
dia) toensuremaximum survivability (Fig. 2).
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Fig. 2 Threemonthsold hatchery produced
juvenilesof Amphiprionocellaris

Themg or technologica hurdiesof anemone
fish breeding is the selection of suitable
breeding pairs. Asthesefishesare protandric
hermaphrodites, maintaining good water
quality and ensuring dight water circulationis
adsofoundvery essentid for better survivability
of larvae. For this, aeration wasprovided at
four corners of the tank through the PVC
columnscovered with 200 micronbolting silk
clothtoavoidthrashing of delicatelarvae. One
of thecritical problemsencounterred during
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the larval rearing was the "head-butting
syndrome”. In order to reducethis, measures
have been taken to avoid reflection of light
ingdethetank and alow intensity light (15W)
hasbeen providedd to thelarvae during day
and night to locatethefeed andit aso hel ped
to keep the larvae swimming towards the
surface at night rather than sinking to the
bottom which otherwise show high overnight
mortdity. It wasfoundthat larva period from
5th and 8th day of post hatch was critical
period and mortality may occur during this
period dueto changein feeding behaviour.
Atthisstageprovisonof nutritiondly adequate
foodin optimum quantity isof vital importance
to overcome the critical stage. Through
variousexperimenta tarilsall thesehurdles
have now been overcome and aproduction
protocol has been developed for the mass
scaeproduction of A. ocdlarisunder captive
conditions.
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