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The Value of Groupers

Ciroupers are
amongsl e ot
highly priced in
the live-reef fish
trade in the lasi
oo decades expe-
|.'|:_:|||:.I in South-
east Asia

Most of this de-

mand i85 mel by
(Tiger Grouper) captured fishenes
of market-size fish. The relinnce on wild-caught seed has caused
slow growing groupers 1o be vulnerable o over-fishing with
indications that b many sreas, overexplodtation of groupers hos
indeed oceurred |Cesar ef al., 2000), Wild-capiure will mad only
be unsustamable gt currenid levels (Sadovy ond Pet, 19594; Chamni-
o, 900 busi it could also compound the over-fishing of groo-
per adults by removing fish that might stherwise survive 1o re-
produce and supplement aduli stocks [Sodovy, 2004,

In Maolwy=in, it bepan with grove-out farms of wild-coughi
grouper seed and then went on o |arge hotcheries atempling o
genetate sufficient and reliable seed in quality and guantity o
meel demumads, A relabively recent trend 15 for fmled shrnimp
fnrms attacked by WS5Y disesse o convert to manne finfish
hatcherics run with foreign  assistance muinly  from  Korea,
China, Japun and Taiwan,

The litcraiwre pemaining (o grouper aguaculiure commonly mis-
identifies the species concemsl.  The common names of Epd-
mepheius fweopnttaus are Flowery Cosd, Brown-murbled jrou-

per and more popularly known as Tiger grouper n Asin, due o
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the large irregular-shaped dark bloiches on the bead, bsck and
sides, 113 other recorded scientific names are Servarus fusco-
ferfux, Epinephelus  swmmoeg, Perca summmang fuscoguniain,
Serranns horeide, Serramuis esivclieirns, Eplrephefus v
and Sevvarnie ferea, The Tiger grouper 15 often conlused with the
Smull-toothed Cod Epimephelny polyphetadion or Epineplelus
microdon from more recent authors. Eplnephelig fuscoguians is
found in coral and mocky recfs of the Indo-Pacific, the Red Sea,
along the enst coast of Africa to Morzambigue, north o Japan
nnd =ewh o Ausiralia,
Broodsteck management
Broodsicck should e maintained in gosd condition. They
should he fed well with feed supplememted with Vit C, Vi-
famin E and Omega 3 o] plas minerals. Good quabity trash fish
feed mixed with supplemenis is given o broodsiock once every
twio days. Unmeocssary handling siress of bromsdsiock is o be
avided. To reduce handling stress during the mmplantation pro-
codures, anesthetic (chove ail) at concentrations of 20-40 ppm
are used. Imploniation was camied out with maosi of the brood-
sinchks” body submerged in the waicr.

virhiiclis=
Commerginl use of sustined-nelense . preparations of o potent
salman Gonadotrophin Releasing Hormone analogues (=GmB Hap
began in the mid 199%0's and hy 1998, Owvapland, a susiained-
relense implant contmining sCnlHa was tested and approved for
ws i Chile (Powell, 2002) This peptade imitinses gomad muosu-
rution in all species of fish through the fishes” own imlernal
mechanizms. The Owvaplant pellet is implanted inio the fish prior
o spaswning date, The con-
profled release of the peptide
over time ensures the safe
indwctinn of  spawning.
Owvaplent was Towsd 0 ad-
vineg msuration dites by 4-
6 weeks in populations with |

4 uniform and shor spawn-

ing period,

Ovaplant cartridge




W s izsed 1 the normal spu.\hlini[ (I, u:::'my; {]1.-|.|'|'.|||:r'|l will

weeks  posi-

Chvaplant’s sustnined release formulmion is in-

compress fhe spawning season o within -2
implanistion.
ended o advance maration, compress spawning, re-stor
matratnon andior mereased ol produenon o fish,  Ovaplam
has been successfully demonstrated (o advonce and synchoonize
spawning doies in either seawater or freshwater-held broodstock
salmon (Powell, 2002); speed up the ocourrence of spawning in
Chanpel calfish (Silversiein et al, 1999) advance and probably
re=start maturation in the Mahsger Fish (Sena ef, al., 2004},

lnduced breeding of ©
I 1989, the same grouper specics was reporicd o produce as

I EridipEer

iy a8 03,000 frvs (Murayama of ol 19930, In E. fescog.
fertus and odher prouper species, induced spowning has been of-
tempied with HOG alone and in combination with salmon pitui-
oy exdract or piwitary gland (ron the same specics | Muare,
RS, Chiso and Lam, 1991} A-LHEH was also effective alone
or combined with corp prtwitury extract (Kungvanky ef af |
lf6).  In this paper, the slow-release Onvaplant is used o treat
the tiger grouper £ fascopiiioin specics. The work was con-
discted in The Pulau Spyak marine fnfish breeding and research
center in Kedah, Mulaysia,

The groupers were induced o spawn in [4m’ indoor rectangular
concrete tanks with L5m waler depth, The wmnks are fla-
botiomed, and the ieror coated with grey colour fibraglass,
The tunks wre provided with strong seration and continuous sup-
ply of fillered sepwater with water exchanpe being 4% per
day. Twelve breeders weighing
hetween 4 o 10 kg were newrec
in the wnk. They are individu-
ally identified with electronc
tags. Perindically, Breeders are

Ctreated  with formalin o ne.

Swollen genitalia

iransferred 10 another tunk. The breeders leeding behaviour,

mewve  pamnsites  before  being

basdy colouration change and swelling of the abdomen weee ob-
served regularly especinlly durting the pew and full moon phases,
Togging is done o maomiior the broodsiock o avoud mmplanting
the same fish twice in a row. With proper handling and minimal
siress, the broodstock could be inducsd to spawn omce every

inomnih.

Muature females are externally identified by their round,
bulging und soft abdomen, Swollen genitnl popilln shows the
female 10 be very ripe and in the stute of readiness. Before in-
duction of spawning, canmulation is done. Cannulation wsing a
polyethylene catheter, Tmm inmer diameter size, 18 dope w con-
firm sexuality of fish and 1o observe egg size and condition, 1
the egps are opagee. loose (does not clump fogether) and mone
than 4ibum, it is considered a good indication that the females
wre mature, Males with @ solt belly
thot extrude sperm easily when the
abdomen 15 pressed slighily ane
conmsidered peady for implantaiion.
Male tiger grodpers, when maure,
extrude milt readily

Implaniations were done on sofi
spols along the dorsal sinus, oF o @ soft area in oot of dorsal
spine,  Two or three scales wre
removed 1o facilitate the im-
plantation. The needle is in-
sericd at an angle of about 30
degrees so thal the implam
pellet is imbedded well in the
flesh almost under the skin.

L] L8
Owaplant s implanied wao o Milt from a ready male
five days before the new moon and usually eggs are produced
twir days after implantation, Imiplanted breeders ane returmed mto
the spawning tank which is fitted with epe collecting hapa nets.

Tiger groupers commonly spawn over four 1o six con-
secutivie pights on the pew mooh, Spawnimg occurs in the early
masrning, usuilly between 12 midnight to 2am. Eggs hatched
between 5-6pm. The tiger groupers ail the research station ane
implanted abowt 2-5 of days befose new moon and they useally
lay egoes 248 doys after
implant,
Mlaii hay g
After hormodal  tnduoc-
o male tiger grouper
shows & very territorial

behuviour  and o swims

Implanting in the dorsal sinus

close 1o 115 chosen mmalie,
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Tiger groupers tend
pair  up,  with
8 malcs being  mone

aggressive  than the

lin

fiemales, The femalbe
g™ iz sedentary and les

-_.'.:___ guictly at the botbom

iy s B 1 (o within the

" _— =
Colour changes in induced fish

pared  males”  erm-
tory. The body color
becomes lighter and the blotches on its body are more clearly
soen:  The male instigates a courship display by continususly

nuhes the female wilh s snoul, AL one point, the male wil

puis its heod tightly agninst the female and the female, holf

pushed, and hall swimming will swim up and rush out of water
igether with the male. As the groupers swim up the female lays
epgs and the male relepses a gush of milt o ferbilze the eggs.
The courtship behavior s attributed o scarcity of sperm. Water
levels in the fank'cage must be more than 2m deep to warrand
comnpletion of this grasping and rushing movement.

Liger grouper Begs

Egps of E fuscopitfotus take |5—19 howrs 1o hatch, Grouper
cpps and newly hatched larvae are very sensitrve to siress ond
handling (Predalumpaburt & Tawvilai, 1988; Caberoy & Chini-
i, 1998% Handbmg reomality s mimimised by handling eggs
only ot neurula-stage (after the formotion of the ophic vesicles)
and by stocking epps imto the culiure tonks two hours before
hatching so that the larvae need pot be hamdled (Lim, 1993; Ta-
mari o ol |993; Caberoy & Chonilio, 1998), Cussd fertilized
eges Hoat near the wider surface while the unfertilized or spoiled
epps sink to the botom of the hopa net then descarded. The float-
ing eges are harvested, numbers estimated and distribwed inio
hatching cum rearing ks The eges were collected 7-8 hours
affer fertilization or after the eges had possed the gastrula subds-
vision stage. Fecundity averages 12 million egg per spawmning.
Crrouper lorvae are very weak during first few days afier haich-
ing. They tend w be sttionary with heads poanting towands he
tonk Noor, They stowly sink and occaswmally wrigele up o-
wards water surface. Some larvae get caughi on the water sur-
face and die. Growper larvae need w go w water surface 1o in-

gest alr in order W infale heir air bladder, As a precaution,

11

drops of fish oils are applied 1o the larvae mnk wister 1o reduce
the surfuce [enswon, AL the research statvon, the larvae {mouth
size 2k are initially fed on 58 type modfer o a density of 5
individualsditer, 3-5 days after haiching. & [0dovs ald fos were
then maroduced 10 S type rotiler a1 the density of 10 individuals
hier. Rotiter density 15 montlored and remedied daily. The roti-
fers were supplemented with haker’s yeasi with sardine/cod oil
which is high in uwnssierated fumy acid (HUFA- an cssential
component in a lish larvee diet), Larvae supplemented with
HUFA enriched feed grow fister. Larvae that were fed with rot-
fer supplemented with Mannochioropsis high in EPATHA al-
lowed for a higher survival rate. 3-4 week larvae also had an
inerensed supvival rwig swith thyroid hormone treatment throaugh
immersion or feed with hisgncapsulated rosfers, Mapor obsta-
cles in culwring  grouper lorvae are related 1o the guality of
latchlings, suitable size and the nutritionul quality of live feed.
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