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INTRODUCTION

The  cdible  oyster,
Crassostrea madrasensis (Preston)
occurs attached to hard substrales
in the intertidal and subtidal re-
gions of the coastal arcas. Oysler
meat is a highly esteemed sealood
and aquaculture of oysters is widely
prevalent and well established in
many temperate countries. Re-
cently many South-East Asian
countrics have embarked
programmes to develop scientific
oyster culture to meet the growing
demand for oyster mecat. The
world production of oysters in
1992 amounted to 0.95 million
metric tonnes (FAO).

Oyster culture has not been
commercialised in  India,
cventhough complele package of

upon.

oyster larming technology, includ-
ing hatchery production of seed

“has been developed by the Central

Marine Fisheries Rescarch Insti-
tute (CMFRI) at Tuticorin. Of the
dilferent methods of oyster culture
experimented, the rack and tray
method gives a production of 130t
shell-on wt/ha/yr and the ren
mcthod 80 t shell-on wi/ha/yr.

Kerala State is endowed
with rich oyster resources. A
survey conducted by CMFRI has
revealed the occurrence of natural
populations of C. madrasensis and
Saccostrea cucullata (Born) in 16
walter bodics of Kerala, the notable
being the Ashtamudi Lake,
Chandragiri, Korapuzha and

Chaliyam estuarics. A study was
undertaken at the Ashtamudi Lake
in Kerala to test the feasibility of

developing oyster culture and the
results are given below.

LOCATION

Ashtamudi lake (Fig. 1),
situated between lat 8°45'=9°28'N
and long 76°28'-77°17E has 32
km?2 water spread. The presence of
dense oyster beds in the lake sug-
gests that the interaction of the
species with the environment is
favourable.

OYSTER FISHERY IN THE
ASHTAMUDI

C. madrasensis, locally
known as ‘Kadal muringa’ is ex-
ploited by a few [ishermen fami-
lies. The oyslers occurring in the
intertidal region are gathered dur-
ing low tide and a chisel is used to
dislodge them from hard substrates.
In the subtidal area oyslers occur
as clusters in depth upto 2.5 m and
they are hand-picked alter diving;
a non-powered canoc is used for
transport. The calch per canoe
ranges from 45 to 60 kg and the
fishing lasts from 4 to 5 hours. The
shucked oyster meat is sold @ Rs.
25-30/100 pieces in the local mar-
ket. The average weight of 100
picces is 800 g and a kilo of oyster
meal costs Rs. 31 to 38/-. The
annual production from the lake is
cstimaled at 81 t.

OYSTER CULTURE
EXPERIMENTS

Two scls ol cxperiments
were conducted; in the first, oyster
spat brought from Tuticorin hatch-
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Fig. 1. Map of Ashtamudi Lake where the experiment was conducted

cry were cultured and in the sec-
ond, carried on simultancously,
the spat set on collectors laid in the
Ashtamudi lake were reared.

a. Culture of Oyster spat trans-
planted from Tuticorin hatch-
ery

Twelve oysler rens, each
holding six oyster shells with spat
allached were transported from

Tuticorin hatchery and were sus-

pended at a depth of 2 m from the
horizontal platform of a Chinese
dip net. The total number and the

length of oysters in one string were -

measured at monthly intervals in
the field itself. The growth in
weight and other biological details
were noled in the laboralory by
analysing the oyslers attached on
one shell in the string. The length
data of the oyslers were grouped
into lour class inlervals namely

<25 mm; 25-50 mm; 50-75 mm
and >75 mm.

In October 1993, al the
time of initiation of the experi-
ment, 471 oysler spat of average
length 28.2 mm were present in the
12 rens.  Majority (84%) of the
oysters were in the 25:50 mm
length group and the rest were
below 25 mm (Fig.2). In the
following month it was noted that
only 66% ol the oysters were in the
25-50 mm group. This reduction
in the percentage of oyslers in the
above group and increase in the
<25 mm group is due the mortality
ol Tuticorin oyster spat and the
fresh scutlement of oyster spat
from the natural ground in the
study arca. Subscquent observa-
tions on the length of the oysters
showed that there is [resh settle-
menl of oysler spat in the follow-
ing 10 months except in June and
August.  Aflter a period of two
months, 3 to 4% of the oysters
were in the 50-75 mm length
group. In May, fifly percent of
oysters were in this group while
29% were above 75 mm (Fig.2).

The overall growth in
length and weight of the oysler
spatl is depicted in Fig. 3. The
oyslers grew [rom an initial aver-
age length of 28.2 mm to 63.9 mm
average length in 11 months.
During the same period the in-
crease in average total and flesh
weights was 35.5 g and 4.11 g’
respectively. The total weight of
the oyslers showed an increasing
trend throughout while the flesh
weight increased from October to
June, reaching a peak of 4.9 g in
June. Thercafler it decreased in
July and August and again in-
creased slightly in Scptember,
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Fig. 2. Monthly percentage composition of the different length groups of
oyster spat transplanted from Tuticorin and grown in the Ashtamudi Lake

During this 11 month
study, the maximum length, total
wt and meat wt of the oyster
recorded in the entire stock were
90.1 mm, 75.2 g and 8.5 g respec-
tively in August 94.

PRODUCTION

During the study period,
mortality of the oyslers was low.
The initial density of oysters was 69
nos/meler of ren in October 1993.
In November this number was re-
duced to 21 oyslers/m, indicating
69.5% mortality. From November
to February (Table 1) there was
continues seltlement of oyster spat
recruited from the natural popula-
tion, with the average number of
spat per meter of string reaching a
maximum of 65 in February. Dur-
ing March 24.6% mortality was
noted and the density was reduced
o 49 oysters/string. Till May the
density remained at 48 oysters/
meler. From May till September,
there was 3.1% mortality per month
and by the cnd of September the
number was reduced to 42 per m
length of rope.

The production (shell-on
wi) is estimated at 1.4 kg/m length
of rope in 7 months with the meat
weight amounting to 230 g (Table
1). The total flesh weight per
oysler ren was highest in May
(Fig. 6). In June the flesh weight
was comparable to that of May.
This clearly indicates that May-
June is the best period for harvest

and culturing the oysters beyond
June will not be profitable.

b. Culture of oyster spat col-
lected from the Ashtamudi

Concurrent with the cul-
ture of oyster spat brought from the
Tuticorin hatchery, this experiment
was planned to collect the natural
oyster spat from the extensive oys-
ter beds in the Ashtamudi Lake and
grow them. Locally available emply
oyster shells were cleaned of all
fouling organisms, a hole drilled in
the centre and by using 5 mm
synthetic rope the shell rens were
prepared. A total of 125 oyster
shell rens, cach holding 5 shells
were suspended in November 1993
from the horizontal platform of
Chinese dip nets in the Lake in the
same area where the first experi-
ment was conducted. In December
1993, a total of 15,374 oyster spat
of average length 24.0 mm had
scitled on the rens, and the average
number of spat per ren was 123 and
per single culich 24.6. In the
following month also settlement of

Table 1. Production per meter of oyster ren farmed at Ashtamudi lake
(Tuticorin stock farm hatchery used)

Experiment ‘A’

Total Number Shell-on Flesh

Month of oysters weight weight

(@) (2
October 93 69 - -
November 21 119 25
December 33 227 42
January 94 45 324 81
February 65 559 147
March 49 646 156
April 48 974 182
May 48 1430 230
June 45 1431 220
July 44 1377 198
August 43 1470 176
September 42 1608 189
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Fig. 3. Average monthly growth in length (mm) total weight (g), and flesh
weight (g) of the oysters transplanted from Tuticorin

oysler spat was noted. In Decem-
ber and January 88% and 55% of
oysters were below 25 mm length.
This indicates that the peak spat
scltlement period in the Ashtamudi
Lake is during December-January.
Afler a period of 4 months in April
42% of oyster spat were in the 50-
75 mm length group and 3 % were
above 75 mm. In the remaining
months 3 to 21% of the oyslers
were in above 75 mm size group
(Fig. 4).

The average length of the
oyster increased from 24.0 mm in
December to 57 mm in July (Fig.5).
However, in August and Septem-
ber, the average length came down
to 55 and 56 mm respectively due
to the occurrence ol [resh spat and
morlality of large oysters. From
Oclober onwards the growth picked
up. Average total weight of the
oyster increased from 2.37 g in
December 1993 1o 41.3 g in No-
vember 1994 indicaling an incre-
ment of 38.9 g in 11 months. The
flesh wt of the oysler increased
from 0.36 g in December to 5.1 g

in June. After June, there was a
slight decline till October. During
the study period, in November '94
the maximum length of 78.5 mm,
total weight of 76.1 g and flesh wt
of 8.10 g were recorded.

PRODUCTION

The oyster meat produc-
tion per metre length of rope in the
second experiment was 392 g in 6

months. The meat yield per meter
of oyster ren decreased during
June to October reaching a mini-
mum, 348 g in October. However
there was a progressive increase in
the shell-on weight per meter of
the ren throughout the period. The
initial shell-on weight per meter
was 296.2 g in Deceniber, while
the final weight was 2870 g on
November, registering a 9-fold
increase. The number of oysters
per meter of rope was 125 and 137
in December and January. The
density of oysiers per meter came
down to 77, indicating 38.4%
mortality during the 6-month pe-
riod. From June to November
there was only 9% mortality.

Comparison of production be-
tween experiments

The total meat yield per
string is comparatively high at 392
¢ in 6 months in the second experi-
ment, than in the first at 220 g in
7 months (Tables 1 and 2 ). The
number of oysters per string was
also more at 77 in the second
experiment, than in the first ex-
periment. The probable reason for
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Fig. 4. Monthly percentage composition of the different length groups of
oyster spat collected from and grown in the Asltamudi Lake
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this difference in production can
be attributed to the fact that the
oyster shell cultch suspended in
December in the second experi-
ment was well prepared by remov-
ing all the epifauna and was in
position at the appropriate time for
higher spat settlement. Also the
fouling organisms as well as fresh
spat setlled in subsequent months
were removed regularly lo an ap-
preciable extent in the sccond ex-
periment. This management prac-
tice reduced competition and pro-
vided healthy environment for the
growth of individual oysters.

BIOFOULING

Very heavy settlement of
barnacle, Balanus amphitrite and
tubiculous polychaete, Hydroides
norvegicous was noted on the oys-
ter shells.  Apart from these,
Modiolus sp, the green mussel
Perna viridis and algae also
occured on the oysters. These
were removed manually from time
to time. Boring by the tubiculous
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Fig. 5. Average monthly growth in length (mm), total weight (g) and flesh
weight (g) of the oysters collected from and grown in the Ashtamudi Lake.

polychaete, Polydora ciliata was
obsceived in a few oysters.

REMARKS

The encouraging resulls
obtained in the experimental cul-
ture of the oyster, Crassostrea
madrasensis clearly shows that a

Table 2. Production per meter of oyster ren farmed at Ashtamudi lake

S +. " (natoral spat used) E

Experiment ‘B’

Total Total Total mcat
Month number wi. wl.
of (&) (2
oysters
December 93 ju 125 296 45
January 94 - 137 917 160
February 106 911 190
March 90 945 198
April 80 1168 304
May 79 1998 371
June 77 2387 392
July 76 2454 372
August 75 2595 352
September 5 2610 348
October TS 2850 367
November 70 2870 364

seasonal culture of the oyster for a
period of 6 to 7 months is possible
in the Ashtamudi lake. In some
south-east Asian countries, like the
Philippines and Taiwan, oysters
are farmed for short periods of 6 to
9 months as a scasonal crop during
the fair weather season. Similar
practice can be adopted in the
Ashtamudi by raising an oysler
crop during November/December
lo May/June.

The oysters harvested from
the natural bed are marketed with-
out any ‘fattening’ or ‘greening’.
In France, the farmed oysters are
stocked in small ponds called
“Claire” before they are marketed.
‘Claires” are small tidal ponds
which are prepared by fertilizing
the water. The pond will develop
rich algal growth and the oysters
stocked in these ponds feed inten-
sively and puton significant weight
and the meat also gels a special
flavour within a short period. This
type of ‘fattening’ can be tried in
India also for obtaining higher
meat yicld and value addition.




The study has brought to
light the following points.

1. The heavy spat scttlement (av-
crage 23 nos/oyster shell cultch)
indicales that this lake can be
used as a major spat collection
center. The best period to lay
spat collectors is from Novem-
ber to February. The spat can
be used for oyster farming in
other areas also.

2. A seasonal oyster crop of 6-7
months duration during No-
vember/December to May/June
can be raised by rack and ren
method. Retaining the strings
till September/October will not
result in commensurate increase
in meat yield.

3. Removal of fouling organisms
and fresh settlement of spatevery
month is essential for obtaining
good growth of oyster.
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4. The lake has a water spread of
32 sq.km and considerable part
of this water body can be devel-
oped for oyster culture. The
high gross productivily ranging
from 930 mg ¢/m3/day to 8900
mg c/m3/day observed by us
indicates that the lake has the
potential to support high biom-
ass. .

S. There is traditional fishing in

the lake, practised by small-
scale fishermen for a variety of
finfish, prawns, crabs, clams
and oysters. It is necessary to
demarcate the area for oyster
culture and to avoid conflicts,
the small-scale fishermen tradi-
tionally using this water body
may be encouraged to take up
oyster culture. The Ashtamudi
lake presents a congenial sce-
nario for blending capture fish-
eries with oyster culture, lead-
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ing to additional income and
employment generation among
the small-scale fishermen.

6. The bivalves are known to ac-
cumulate pathogens and depu-
tation of the oyslers is ncces-
sary before they are marketed.
The facilities already devel-
oped around the Ashtamudi lake
area for clams can be conve-
niently used for oyster depulta-
tion. The proximity of several
processing plants should help
to develop value added prod-
ucts for both domestic con-
sumption and export.

Realising the potential of
the Ashtamudi lake the Central
Marine Fisheries Research Insti-
tute is implementing a technology
transfer programme to develop this
lake as a model for the propagation
of oyster culture in other parts of
the country.

Bank : State Bank of India,
Overseas Branch,
Cochin - 682 003.
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