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Abstract
Kanjanachatree, K.!, Piyathamrongrut, K. and Rativat, V.3
The culture of pearl oysters, Pinctada fucata (Gould, 1850) in Phuket with

temperature shock method and survival rates on various feeds
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 1) : 1-16

Marine pearl farming at Phuket Island has exploited natural pearl oysters. In order to obtain
sufficient pearl oysters, Pinctada fucata (Gould, 1850), the oyster cultivation was carried out to determine
appropriate kinds of food and types of spat collectors. The male and female oysters were stimulated to spawn
with this temperature shock method (treated with 32°C and then with 26°C). The fertilized eggs developed
into the stages of polar body, cleavage, blastula, gastrula, trochophore and then D-shape larvae. At the age
of 19-26 hrs. the larvae were fed with three kinds of food: Isochrysis galbana, Chaetoceros calcitrans and
the mixture of 1:1 I. galbana and C. calcitrans. Upon the first 30 days, shell lengths of the spats fed with 1.
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Galbana, C. calcitrans and the mixture were 422.00+59.32, 221.33+£12.46 and 347.33+67.98 pg, respectively.
The 26-29" day spat stage settled to the collectors: saran net, plastic plates and wavy tile. Number of spats
settling to saran net was the highest. But after being moved into the sea for 30 days, the survival rate was
89.06% which was lower than for those settling to plastic plates (93.29%) and wavy tile (93.99%).

Key words : Pinctada fucata, temperature shock method, culture pearl, spat collectors,
microalgae
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Shell height

Figure 1. a: Measurement of shell size of the pearl oyster, P. fucata. b: Spat collector, saran
net. c: Spat collector, plastic plates. d: Spats collected on wavy tile
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Table 1. Sizes of plankton net (um ) and average food quantities
(cells/ml.) feeding to the pearl oyster, P. fucata at the

age of 1-44 days.

Age (days) Sizes of plankton net Average food quantities

1 20, 32, 48, 104 5,000
3-15 32,48, 69, 95, 104 10,300
16-17 48, 69, 95, 104 14,000
18-27 48, 69, 95, 104, 155 15,300
28-29 69, 95, 104, 155 19,000
30-33 95, 104, 155, 180 20,500
34-37 104, 155, 180, 197 22,000
38-40 155, 180, 197 23,600
41-44 180, 197 28,750
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Table 2. Age and characteristics of the pearl oyster, P. fucata at different stages of developmemt.

Developmental Stages Age Characteristics
minutes hrs. days

Fertilization membrane 5 - - Membrane appearance (Figure 2a)

Polar body 20-25 - - Polar appearance at eggis cell membrane (Figure 2b)

Cleavage 45-55 - - Cell division from 1 to 2, 4, 8, 16 and 32 cells or morula
stage (Figure 2c)

Blastula - 3.30 - Cellular rearrangement (Figure 3a)

Gastrula 4 - Embryo having invagination appearance (Figure 3b)

Trochophore - 5-6 - Having many short cilia and one flagellum (Figure 3c)

D-shape - 19-26 - D-shape appearance and begin to eat (Figure 3d)

Umbo stage - - 6-10 Having umbo, heart and cilia began to work effectively
(Choi and Chang, 2003) (Figure 3e)

Pediverliger Eye larvae - - 20-25  Slow movement and begin to settle

Settlement
Spat - - 26-29  Early young oysters (Figure 3f)
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Figure 2. Development of the pearl oyster, P. fucata (100x). a: Fertilization membrane, the
5 min-stage. b: Polar body, the 20-25 min-stage. c: Cleavage (4, 8, 16 and 32 cells),

the 45-55 min-stage.
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Figure 3. Development of the pearl oyster, P. fucata. (100X) a: Blastula, the 3.5 hr-stage

b: Gastrula, the 4 hr-stage. c: Trochophore larva, the 5-6 hr-stage.

d: D-shape,

the 19-26 hr-stage. e: Umbo, the 6-10 day-stage. f: Spat, the 26 day-stage. (400X)
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Table 3. Growth in shell length (um) during 1-29 days of development
of the pearl oyster, P. fucata, feeding with different kinds of

food.
Kinds of Food
Age
(days) I. galbana (a) C. calcitrans (b) Mix (I. galbana +
C. calcitrans) (c)

1 66.56 = 5.12 68.61 = 7.81 65.55+4.12
3 71.67 +3.62 74.33 +4.58 7433 +7.14
5 81.33£2.29 80.00 £ 3.38 80.33 + 2.29
7 85.33 £6.11 87.33 £5.63 86.00 £4.71
9 94.33 £5.94 90.33 £5.50 93.33+5.23
11 106.00 + 7.84 b 99.00 £ 6.32 a 102.00 = 7.02
13 114.67 £9.35b 105.67 + 8.83 ac 113.00+7.75b
15 121.33 £8.34 b 112.33 £7.99 ac 118.67 £6.40b
17 125.33 +7.89 bc 112.67 £4.17 ac 118.33 £ 5.56 ab
19 134.33 + 14.98 bc 116.00 = 10.04 a 122.67 +5.94 a
21 167.67 +25.83 bc 123.67 £6.11 a 131.67 £ 10.96 a
23 181.33 +£20.31 bc 123.33 £ 6.17 ac 140.33 +20.39 ab
25 226.00 = 11.21 be 138.67 £ 21.34ac  172.67 = 16.68 ab
27 295.33 +33.57 bc 192.67 £ 15.34ac ~ 235.33 +£9.15 ab
29 442.00 £59.32 be 221.33 £ 1246 ac  347.33 £67.98 ab

Note: Columns without letters "a, b, ¢'" means no significant differences from the
others. (P>0.05)
Columns with letters "a, b, ¢" indicate significant differences from the

others. (P<0.05)
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Figure 4. Comparison of shell length growth (micron) of the pearl oysters, P. fucata (the age
of 1- 29 days) feeding with different kinds of food.
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Table 4. Developmental stages of the pearl oyster, P. fucata, feeding with different kinds of food, the
larval densities and the rates of survival.

Kinds of Food I. galbana C. calcitrans Mix
Age Developmental Stages Trochophore + Trochophore Trochophore
(days) D-shape + D-shape + D-shape
1 Total Numbers of Larvae 6.06x10° 6.10x10° 6.72x109
Larval Density (each/ml) 12.12 12.20 13.44
Developmental Stage Early umbo Early umbo Early umbo
Total Numbers of Larvae 3.58x10° 4.26x10° 4.88x10°
9 Larval Density (each/ml) 7.16 8.52 9.45
Survival Rates from Trochophore 59.08 69.84 72.62
+ D-shape stages (%)
Developmental Stage Umbo Umbo Umbo
Total Numbers of Larvae 0.82x10° 1.20x10° 1.04x10°
21 Larval Density (each/ml) 1.64 2.40 2.08
Survival Rates from D-shape (%) 13.53 19.67 15.48
Survival Rates from Early umbo (%) 22.91 28.17 21.31
Developmental Stages Eyed spot + Spat  Umbo Umbo + Eyed spot
Total Numbers of Larvae 0.50x10° 0.82x10¢ 0.60x109
25 Larval Density (each/ml) 1.00 1.62 1.20
Survival Rates from D-shape (%) 8.25 13.44 8.93
Survival Rates from Umbo (%) 60.98 68.33 57.69
Developmental Stages Spat Umbo + Eyed spot Eyed spot
Total Numbers of Larvae 0.50x10° 0.67x10° 0.50x10°
27 Larval Density (each/ml) 1.00 1.20 1.10
Survival Rates from D-shape (%) 8.25 10.98 7.44
Survival Rates from other stages (%) 100 from Eyed spot 81.71 from Umbo  83.33 from Umbo
+ Spat stages + Eyed spot stages
Developmental Stage Spat Spat Spat
Total Numbers of Larvae 0.50x10° 0.61x10¢ 0.45%x108
29 Larval Density (each/ml) 1.00 1.10 1.00
Survival Rates from D-shape (%) 8.25 10.00 6.70
Survival Rates from other stages (%) 100 from Spat stage 91.00 from Umbo  90.00 from Eyed
+ Eyed spot stages  spot stage
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Table 5. Growth in shell length (wm) during 31-49 days of development of the
pearl oyster, P. fucata, feeding with different kinds of food.

Age Kinds of Food
(days) 1. galbana (a) C. calcitrans (b) Mix (c)

31 544.00+81.57 b 46333 +37.54 ac 536.67+71.78 b
33 63833 +54.27 bc 463333754 ac 536.67+71.78 ab
35 788.00+8521 ¢ 781337539 910.00 + 108.48 ab
37 967.33 +98.52 ¢ 997.00 + 75.68 1105.00 + 157.04 a
39 101833 £106.26 ¢ 1010.00 = 80.62 ¢ 1121.67 + 104.31 ab
41 100333 £83.90 bc  1125.00£95.89 a 1156.67 + 97.04 a
43 1148.33 + 95.65 1175.00 + 64.09 1206.67 + 116.68

45 1151.67 + 86.84 1215.00 + 56.54 1236.67 + 110.95

47 126333 +49.88 b 1615.00+309.64 ac 131500+ 92.97 b
49 129833 £75.28 bc  1988.33+202.63 ac  1488.33 + 137.86 ab

Note: Columns without letters "a, b, ¢" means no significant differences from the others.

(P>0.05)

Columns with letters "a, b, ¢" indicate significant differences from the others.

(P<0.05)
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Figure 5. Comparison of shell length growth (micron) of the pearl oysters, P. fucata (the age
of 31-49 days) feeding with different kinds of food.
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Table 6. Survival rates of the spat stage-pearl oysters, P. fucata, attached to 3 types of collectors in
fiber glass-tanks, and fed with different kinds of food.

Types of Spat Collectors in Fiber Glass-Tanks

Plastic Plates

Wavy Tile

Survival Rates (%) Numbers Survival Rates (%)

Saran Net
Kinds of Food Numbers Survival Rates (%) Numbers
1. galbana 22,050 4.41 10,425
C. calcitrans 29,312 4.81 16,125
Mix 22,800 5.06 15,000

2.09 13,300 2.60
2.64 17,000 2.79
3.33 13,853 3.08
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Table 7. Growth in shell length and survival rates of 79 days-spat stage
of the pearl oysters, P. fucata, culturing in the sea for 30 days
with different kind of spat collectors.

Spat Collectors Shell Length (mm) No. of Dead Survival Rates (%)
Saran Net (a) 2280+1.1 b 8,112 89.06
Plastic Plates (b) 2454 +270 ac 2,784 93.29
Wavy Tile (c) 21.45+4.60 b 2,652 93.99
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Figure 6. a: Spat collector, the wavy tile covering with another net (box net). b: Pocket net
with the pearl oysters (P. fucata) spats arranged to culture in the sea. c: Different
size-spats (the age of about 3-8 months) suspended in the sea.
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Figure 7. Comparison of survival rates of the pearl oysters (P. fucata) spats (the age of about
3-8 months and cultured in the sea for 1-6 months), according to different spat

collectors.
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Table 8. Growth in shell length and survival rates of 110-240 days-spat stage of the pearl oysters,
P. fucata, culturing in the sea with pocket net.

Saran Net (a) Plastic Plates (b) Wavy Tile (c)

Age Shell Length ~ No. Sur. Shell Length No. Sur. Shell Length  No.  Sur
(days) (mm) of Rates (mm) of Rates (mm) of  Rates
Dead (%) Dead (%) Dead (%)

110 23.85£3.09 b 2,605 96.06 26.44+2.77 a 1,483 96.17 24.18+7.23 2,538 93.88
140 32.90+4.02 bc 1,431 97.74  37.35£3.36 ac 866 97.67 27.98+5.53 ab 2,440 93.74
170 38.54+6.39 ¢ 1,232 98.01 40.19+£5.14 ¢ 842 97.68 32.44+4.61 ab 1,456 96.01
200 45.26+4.10 - 989 98.37  43.47+4.83 - 658 98.15 43.87+4.97 - 388 98.89
230 48.59+4.55 - 811 98.64  49.70+4.68 ¢ 529 98.51 46.83+6.99 b 258  99.26
240 56.43+4.64 bc 876  98.51 58.83£3.30 ac 507 98.55 52.90+4.82 ab 233 99.32

Note: Columns without letters "a, b, " means no significant differences from the others. (P>0.05)
Columns with letters "a, b, ¢" indicate significant differences from the others. (P<0.05)
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