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Introduction 
In 1973 the Central Marine Fisheries Research 

Institute achieved a breakthrough in the produc
tion of cultured pearls from the pearl oyster Pinctada 
Jucata and in 1983 succeeded in breeding the 
species and producing its spat in the hatchery. The 
colour of the pearls produced in P.Jiicatais yellow 
or pinkish-yellow or white. Yellow coloured pearls 
are much preferred, followed by pinkish-yellow 
and white pearls. Besdies the colour, the thickness 
of the nacre in the pearl is an important factor that 
determines the value of the pearl. The senior 
author has suggested selective breeding to improve 
the qualities of the hatchery-produced pearl oys
ters in India. Based on the studies on pearl 
production in relation to the graft tissue in P. Jucata, 
it was observed that some oysters have a single 
black lamellar band on the external surface of the 
shells and these oysters have either pinkish-yel
low, yellow or white nacre. This prompted the 
authors to carry out selection experiments with 
respect to the colour of nacre in pearl production. 
This type of study will help to develop breeding 
programmes for producing pearl oysters having 
desired nacre colour. 

The broodstock were collected from the natural 
stock of pearl oysters from pearl banks off Tuticorin 
and they formed the parent stock of the first 
generation. They were placed in a spawning tank, 
and if natural spawning did not occur, they were 
stimulated to spawn either by manipulating the 
water temperature or by adding chemicals. The 
spat produced from such spawning were reared. 
From the first generation of oysters thus obtained, 
only those with a single black lamellar band on the 
external surface of the shell valves were selected to 
raise the next generation and this selection contin
ued till the fourth generation. The first to fourth 
generations are denoted as G-1, G-2, G-3 and G-4 
respectively. The length of the oyster is expressed 
as dorso-ventral measurement (DVM). 

Spawning protocol 

The effective breeding population size has been 

calculated as Ne = 4 Nm Nf/(Nm + Nf), and the 
values were 17.68, 18.20, 32.94 and 10.18 respec
tively for first to fourth generations. The succeed
ing generation was raised from the offspring of the 
preceding one. 
Grow-out 

The pearl oyster larvae were reared in 50-litre 
FRP tanks with ration of the live algae, Isochrysis 
galbana. The spat were also grown in similar tanks 
and fed with mixed culture of live micro-algae. At 
2-3 mm length they were transferred to the pearl 
oyster farm and reared in box-t5TDe cages of the size 
40 cm X 40 cm x 10 cm, covered with 1mm mesh 
velon screen, at a density of 1,000 spat/cage. The 
cages were again covered with nylon fishing net of 
1-1.5 cm mesh to protect the spat from predators. 
In the farm, the cages were suspended from raft 
moored in the Tuticorin Harbour at 5 m depth. 
When the spat attained 15-20 mm length they were 
transferred to box-type net'cages (40cm x 40 cm x 
10 cm) having 1 cm mesh and reared at a density 
of 250 spat/cage. Further rearing of oysters was 
continued in these cages at different concentra
tions according to the size of oysters: 35-45 mm 
oysters at the rate of 125 nos./cage, 46-55 mm at 
100 nos./cage and 56-70 mm at 75 nos./cage. 

The first generation (G-1) (Fig. 1 b) was raised on 
23.2.1983, for which the oysters from the natural 
bed formed the base stock (Fig. la). Succeeding 
generations G-2, G-3 and G-4 were produced on 
16.8.1984 and 22.4.1987 (Figs. 1,2,3 and 4) re
spectively and for this, the oysters of G-1, G-2 and 
G-3 were the respective parents. For studying the 
colour of the shell nacre, samples were collected at 
random from the base stock, and from G-1, G-2, G-
3 and G-4. One year old oysters of 1 -4 generations 
attained average length and valve thickness (depth 
when both the valves were close together) of 45.90 
mm and 17.10 mm, 47.40 mm and 16.50 mm, 
45.03 mm and 16.00 mm and 40.40 mm and 14.15 
mm respectively. A total of 177 pearl oysters from 
base stock, 40 from G-1, 19 from G-2, 22 from G-
3 and 20 from G-4 were examined for nacre colour. 
The thickness of shell nacre in the right valve was 
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Fig. l.a. Parent oysters collected from the wild. b. Hatchery 
produced oysters showing different shell characters of first 
generation. 

Fig. 2. Six month old oysters with black band produced from 
first generation (b in Fig. 1). 

Fig. 4. One year old oyster of fourth generation with black 
band. 

measured in the same oysters in G-2 to G-4 as for 
colour when the oysters attained the age of one 
year. After cutting the shell at area marked as 'A' 
(Fig. 5), the periostracum was scraped off thor
oughly and the thickness of the nacre was meas
ured with a vernier caliper corrected to 0.02 mm. 

Observations 
In the base population, 5% of the oysters have 

black band on the outer shell while in the first to 
fourth generations this character has been ob-

•Hinge 

Fig. 3. Third generation of oyster showing inner view of right 
shell with nacre and outer view of left shell with black 
band. 

Fig. 

A - Area of thickness of nacre measured 

N - Nacre, PC-Periostracum 
5. Inner view of lelt shell ol the pearl oyster cut portion 

(diagrammatic). A. Area measured for thickness, 
N. Nacre, PC. Periostracum. 
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served in 35,70,80 and 95% of oyster respectively. 
Similarly the increase in the percentage of shells 
with pinkish-yellow and yellow has been from 29.2 
to 65% and 18.1 - 30% in Gl to G4 respectively. 
There is a considerable increase of 35.8% in pink
ish-yellow, 11.9% in yellow and a decrease of 
47.7% in the white nacre in the fourth generation 
(Table 1). A steep increase in the percentage of 
thickness was observed in plnksih-yellow at 19.55 
in the fourth generation followed by yellow at 9.33 
in the third generation and white nacre at 1.84 in 
the second generation (Table 2). Thifckness of the 
pinkish-yellow nacre in the right shell at 0.482± 
0.001, yellow at 0.486 ± 0.001 and white nacre at 
0.481 ± 0.028 mm was observed in the second 
generation. Of all the right shells examined, the 
highest thickness of 0.873 mm was observed in the 
third generation for yellow nacre (Table 2). There 
was a considerable decrease in the nacre thickness 
in the fourth generation in all the nacre colour 
when compared to the third generation. But the 
thickness of nacre was still greater than the thick
ness of the second generation. The percentage of 
oysters with pinkish-yellow and yellow nacre in
creased considerably from 29.2 and 18.1 in the 
base stock to 65 and 30% respectively in the fourth 
generation (Fig. 6). However, the white nacre 
decreased from 52.7 in the base stock to 5% In the 
fourth generation. The genetic correlation between 
the oysters with a single black lamellar band on the 
outer side of the shells and nacre colouration 
comprising, pinkish-yellow and yellow has led to 
the increase in their numbers in the population 

TABLE 2. Mean nacre thickness and standard deviation of one 
year old Pinctada fucata (Gould) for pinkish-yellow, 
yellow and white for three generations of response in 
each generation 

Gen-

tlon 
2. Total 

Average 
SD 

n(19) 
3. Total 

Average 
SD 

n(22) 
4. Total 

Average 
SD 

n(20) 
Response 

Response 

Response 

3 Vs 2 % 

4 Vs 3 % 

4 V s 2 % 
Parameters 

Right (flat shell) thickness in mm 
Pinkish-yellow Yellow 

2.897 
0.482 

±0.006 
(6) 

8.705 
0.870 

±0.0158 
(10) 

6.317 
0.485 

±0.0103 
(13) 

0.388 
80.490 
-0.385 

-55.680 
0.003 
0.620 

2.916 
0.486 

±0.0014 
(6) 

7.864 
0.873 

±0.0389 
(9) 

2.922 
0.487 

±0.0126 
(6) 

0.387 
79.620 
-0.386 

-55.780 
0.001 
0.210 

White 
3.370 
0.481 

±0.0282 
(7) 

2.606 
0.868 

±0.0152 
(3) 

0.484 
0.484 
— 
(1) 

0.387 
80.460 
-0.384 

-44.240 
0.003 
0.620 
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Fig. 6. Percentage trequency ot nacre colour in tlie parents 

(wild) and offspring during the first year in four genera
tions of pearl oyster. 

through selective breeding of the oysters with black 
band on the shells. 
Remarks 

In the case of the Japanese pearl oyster, Pinctada 
fucata martens ii, the frequency of shells with white 
nacre has increased to 80% in the third generation 
from 20% in the base population by selective 
breeding. In this study an increase in the percent
age of thickness in pinkish-yellow (19.55), yellow 
(9.33) and white nacre (1.84) respectively was 
observed in the fourth, third and second genera
tions respectively when compared with the first 
generations respectively when compared with the 
first generation. According to Wada (1986) the yellow 
coloured pearls produced from the oysters of sec
ond generation were heavier than the white ones. 
In the present study, the maximum thickness of 
nacre of yellow and pinkish-yellow colours was 
observed in the oysters produced in almost all gen
erations. Based on this study it is suggested that 
the quality of pearls and nacre thickness of shells 
could be improved through selective breeding. 

"DEEP-WATER RED FISH", A NEW RESOURCE 
FOR THE INDIAN BECHE-DE-MER INDUSTRY 

D.B. James* and M. Badrudeen** 
(Central Marine Fisheries Research Institute, Cochin - 682 014) 

Introduction 

The Indian Beche-de-mer industry is in exist
ence for more them one thousand years. The 
species that are chiefly processed are Holothuria 
scabraCVella attal") and to a minor extent Holothuria 
spinifera ("Raja attai" or "Cheena attai") and 
Bohadschia marmorata ("Nool attai"). H. spinifera 
was once a very priced item but now it is not 
preferred by the industry. In recent years due to 
the attractive prices offered in the international 
market, other sea cucumbers like Actinoypyga 
echtnites ("Paar attai"), A. miliaris ("Pal attai") and 
H. atra ("Kuchii attai") are processed in the Gulf of 
Mannar area. India is now earning a foreign 
exhchange of more than one crore of Rupees by 
exporting cheifly H. scabra. 

There are over 650 species of sea cucumbers 
known from the various parts of the world. They 
occur from the shore to the greatest depths and 
from the Arctic to the Antarctic. In the seas around 

India, nearly 200 species of sea cucumbers are 
known of which 75 species are known from the 
shallow waters within a depth of 20 metres. Of 
these about a dozen species are of commercial 
importance. 

In 1989 for the first time Actinoypyga echinites 
(Fig. 1) known as Deep-water red fish was collected 
and four tonnes were processed at Keelakarai. This 
is considered as one of the new resources for the 
Indian Beche-de-mer industry. During 1990 this 
species was fished and processed from Keelakarai, 
Periapatnam, Vedalai and Pamban. It is locally 
known as "Paar attai" since it is found to be 
attached to Paars (rocks) in the Gulf of Mannar. 

Fishery 

Acutally fishery for this species started in Octo
ber, '90 simultaneously both at Keelakarai and 
Periapattinam. The fishery was very intensive at 
both the places. About 125 fishermen in 12 boats 

Present address: *Tuticorln Research Centre of CMFRI, 90 North Beach Road, Tuticorln-628 001. 
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