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INTRODUCTION
Gold-lip pearl oyster pinctqda nLaxima
flameson) is one of the three valuable pearl
oyster species from the cultured pearl indlstry
of the world; the other two being p.
margaritifera (Linnaeus)and p fucata lCoutal
(Alagarswami et al. 7983).

At present, more than 81 culture pearl farms
are in operation in Indonesian waters
(ASBUMI, 7998). However, the growing
industry of pearl culture is not supp-orted by
a continues supply of seed, and there is a lack
of oysters ready for nucleus insertion (Alfsen
1987) The supply of pearl oyster provided by
divers depend on the season which for p.
margaritifera is from September to January
(Suharyanto et nl. 7998). In order to enable
continuous supply, production of seed in
hatcheries is of great advantage.

MATERIAL AND METHODS
Broodstock of 17-20 cm shell height was

collected from Lombok waters, West Nusa
Tenggara. Fouling organism were removed bv
knife and brush and the pearl oysters bro.rght
to Lampung by plane. th"y *"r" placejir,
wire baskets suspended from a raft to a depth
3-5 m for acclimatization more than 6ne
month.

After the acclimatization time mature
oysters were transported to the laboratory and
placed in 5,000{ Fiberglas tanks containino
filtered seawater with salinity of Zi-ii;8,
temperature 28-29 "C, and constant aeration.

. Spawning was induced in g0l aquaria by
thermal stimulation. Water tempera'ture was
gradually increased by a heatei from 2g .C
(normal water temperature) to 33_35 .C.
Fertilized eggs were harvested bv a 20 um
screen net and transferred to a tOOO-t hatching
tank. Filtered sea water drained trough a sand
filter and a sterile cotton filter was used to
culture the larvae. The density of larval culture
ranged from 5 to Z D-shaped larvae/ml and
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decreased from 3 to 5 ind./ml at the umbo
stage. Water temperature during larval rearing
was26.5-28.5 oC, and the salinity 32-35 %'.

The method of aerial exposure was also
tried. Bivalves were removed from the
hatching tank and placed on the floor for 30-

45 minutes before putting them back again
into the tank.

The phytoplankton species l. galbana and P.

lutheri were used as larval food at the
concentration of 1000 - 2000 cells/ml for D-
shaped larvae. The density was gradually
increased to 3000 - 4000 cells / ml for the umbo
stage and 10.000 - 15.000 cells/ml for spat
settlement.

When larvae reached the pediveliger stage

at day-18 to 20, the density was2-3 ind./ml
and spat collectors were placed in the tank.
After the spat attached to the collectors, the
flowing water method was used to change
water in the rearing tank. Spat was fed daily
with a mixture of L galbana, P. lutheri and
Chaetoceros sp.

Spat of 2 - 3 months (7.5-2.5cm shell height)
could be transplanted to the culture farm
where it was placed in baskets and covered
with screen net (diameter 2-3 mm). The
baskets hung under the raft at a depth of 5-8

m.
About 25 larvae were randomly collected

and measured by micrometer under a

microscope.

RESULTS
Spawning. - Broodstock with fully mature
gonads (stage IV) spawned readily as only a

small change in the environment triggered
spawning. Flowever, individuals with
maturing gonads (stage III) needed extreme
environmental change before they spawned.
The temperature was fluctuated from 28-33 'C
two or three times before spawning was
induced.

Lsraqe. - Most of the fertilized eggs were

spherical, 56 - 60 2m in diameter. The two cell

stage was seen 40 min after the first polar body
was released. The 4 cell stage was observed
after L hour 3 min later, 8 cells after t hr 6 miry
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16 cells after 2 hrs, and morula stage was
reached 4 hrs after fertilization. The gastrula
stage was reached after 7 hrs and the larvae
moved with cilia. The trochophore stage had
initially a single flagellum in the anterior end.

The early D-shape (veliger)which appeared
in 18-20 ht measured 80 x 70 pm, this stage is

reached on day 7-9 and the larvae grew to a
size 100 x 85 7zm. The umbo stage was reached

on day-12 from fertilization at the size of 13 x
130 ym. The eyespot stage developed on day
16-18 and the larvae measured 2L0 x L90 wm.
The pediveliger stage developed on day 18-

20. A functional foot was visible when the
larvae measured 230 x270 um.

Metamorphosls. - At the end of the planktonic
phase the larvae metamorphosed into a

plantigrade, and began to lead a sessile life on
a selected substrate on the day 20-23 atasize
of 270 x 250 pm. The plantigrade was
characterised by a very thin and transparent
shell. The gill filaments developed, labial palps
appeared, and the velum disappeared. The
mortality increased in this phase reaching
76,1. "/. (in 1998).

When the plantigrade developed and
transformed to spat, it had got the same
appearance as an adult pearl oyster with the
right valve slightly more flat than the left
concave valve. The spat attached itself to the
substratum with byssal treads on day 25 and
measured 350 x 330 pm.
Survival measured over 60 days, i'e., ftorn
fertilized eggs to spat ranged from 0.55 to
4.47 %; survival from D-shaped larvae to spat
was 0.49 to 5.57 %; survival measured over 30

days, i.e., from fertilized egg to spat was 3.82

to25.26 %; survival from D-shape to spat was
4.05 to 27.67 % (Table 1).

Settlement. - The spat settled on the collectors
and the wall of the container in different
number. The highest settlement was on
collectors made of polyethylene filament,
about 3000-5000 ind./collector. On the walls
of the containel, 65 % settled on the upper side,

30 % in the middle, andS "/" at the bottom.
The spat that settled on the wall of the thanks

were collected by a soft brush and placed in a
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Table 1. Fecundity and survival rate of spat of pearl oyster P. maxima.

Total no.
of umbo

stage
larvae

(10u)

189-192 (2001)

eggs to D-shaped
spat larvae

eggs to D-shaped
spat larvae

0.00

0.00

0.00

0.00

0.08

0.10

0.76

1.05

1.70

0.02 0.04

0.01 0.02

0.07 0.11

0.08 0.13

3.82 4.05

25.62 0.67

5.88 6.02

16.97 17.7

25.00 25.8

0.00 0.00

0.00 0.01

0.01 0.01

0.03 0.05

0.61 0.64

0.45 0.49

4.47 4.57

6.36 6.64

9.44 9.77

Alagarswami et al. (1989).
Minaur (1969) found that the early straight-

hinge larva of Pinctada maxima measured 75 x
70 yrn,5 days old larva 96 x 87 yrn, and 12
days old (umbo-stage) 725 x 712 ym. The
pediveliger stage was reached 14-20 days after
fertilization at a size of about 1,30 x 170 pm.
Minaur (7969) did not observe the eye spot
stage in P. maxima, and larvae reared beyond
30 days (pediveligers, 180 x 160 1trrr) did not
complete metamorphosis. In comparisory we
noticed eye spot stage after the umbo stage
(larvae < 18 days old), when the shell was
220 x200 yminlength.

Often sea water for larvae rearing is treated
with UV (Minaur 1969). In our study, sea water
was only filtered through sand and cotton
filters. We assume that high mortality in our
study may be related to this treatment, which
not will remove all bacteria. Howeve4 the low
survival could also be connected to too much
food availability. We fed from 1000-6000 cells/
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Total no.
Total no. of D-I(earlng-p".irJ" tl,"^qgt shaPed

(ru J larvae
(10u)

24.7I.92--
25.0I.93
05.02.92--
10.04.93
1.8.1t.94--
20.01.95
20.1I.95--
25.01.96
03.01..97--
03.03.97
05.02.97--
05.04.97
27.02.98--
27.04.98
15.02.00--
17.02.00
13.06.00--
27.08.00

14.70

9.40

11.00

12.50

13.09

22.00

17.00

16.50

18.00

4.50

7.20

7.96

12.32

20.37

16.00

15.80

17.40

6.00

7.90

2.50

3.16

8.00

t4.93

13.20

13.00

15.40

0.00

0.00

0.00

0.01

0.50

5.63

1.00

2.80

4.50

container with trays. Three to five hours later
some individuals had already attached to the
trays and most of the spat had attached
strongly after 1,2-24hours. The spat was then
moved to a rearing tank with continuously
flowing seawater.

Farming. - The spat transferred to farms were
placed in galvanised wire baskets for hanging
culture. The depth was 5-8 m. After 4-5 months
in hanging culture the shells had grown to 40-
65 mm (marketable size is 30-70 mm). The
juveniles of P. maximq have characteristrc
yellowish colour with greenisfu brownish, red-
brownish or grape coloration around the
umbo, and spines on the growth lines are
larger than in related species.

DISCUSSION
Artificial breeding or spat production of
Pinctnda sp. has been completed successfully
in the laboratoryby Minaur (1969), Tanaka &
Kumeta (198I), Alagarswami et al. (1983),

8.60

Survival Rate (%)
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ml. Minaur 0969\ used 100 cells/ml, and
Alagarswami et al. (1,989) only 5-25 cells/ml.
If food is not eaten it will sink to the bottom
and become mineralized. Ikenoue & Kafuku
(1992) found that overcrowded culture
conditions can have such adverse effects as

reducing quality of water and spreading of
disease and parasites.

About 75-100 % of the water was changed
every 2-3 days and the rearing tank cleaned.
Densities of larvae ranged from2-7 ind./ml,
approximately similar to the range used in
other experiments. Minaur (1969) reared
larvae of P. msxima at a density 10-15 ind. / ml,
Alagarswamiet al. (1989) used 1ind./ml.
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