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We studied to find out the effect of water temperature on the egg development of pearl oyster, Pinctada fucata martensii and Pacific
oyster, Crassostrea gigas. The optimum water temperatures for egg development were 20~25C in P. fucata martensii and 15~25TC
in C. gigas. The required time from fertilization to D-shaped larva was 41.7 hours at 20C and 27.5hours at 25C in P. fucata
martensii, and 35.3 hours at 15C, 26.3 hours at 20T and 17.6 hours at 25C in C. gigas, respectively. The relationships between the
water temperature (WT: ©) and the required time (h: hour) from fertilization to each developmental stage were given as
follows;

P. fucata martensii;

Up to 8-cell

Up to morula

Up to trochophore

Up to D-shaped larva
C. gigas;

Up to 8-cell

Up to morula

Up to trochophore

Up to D-shaped larva

1/h=0.0463WT—0.6945 (r’=0.9702)
1/h=0.0196WT—0.2184 (r’=0.8118)
1/h=0.0076WT—0.0802 (r*=0.8756)
1/h=0.0031WT—-0.0380 (r*=0.9075)

1/h=0.0210WT—0.1123 (+*=0.9862)
1/h=0.0143WT—0.1077 (r*=0.9833)
1/h=0.0052WT-0.0218 (r*=0.9857)
1/h=0.0029WT—-0.0170 (r*=0.9689)

Biological minimum temperature for egg development of P. fucata martensii and C. gigas was calculated as 12.3C and 5.7C,

respectively.
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w3l Ad2< FAE Haliotis discus hannai (Kikuchi, 1964),
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and Rho, 1997)°14 |78 1} glch,
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Table 1. Adult shells of P. fucata martensii and C. gigas used for the collection of eggs and sperm

Sex Number Shell length (mm) Shell height (mm) Shell width (mm) Total weight (g)
P. fucata martensii

Female 30 64.8 + 6.0 707+ 55 238120 426+ 94

Male 6 635+ 6.2 697 19 234+14 433+ 98

Average 64.6 £ 6.0 705+ 58 238+ 19 427+ 93
C. gigas

Female 60 625196 1147 £ 160 33.1£53 113.6 £31.5

Male 12 668 6.3 120.1 £ 13.5 334£22 1374 £229

Average 63292 1156 £ 15.6 332149 117.6 £ 314

Data presented as mean + SD.
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Fig. 1. Egg developmental stages of pearl oyster, P. fucata martensii and Pacific oyster, C. gigas.

Table 2. The mean required time (hours) from fertilization to each developmental stage with seven different water temperature regi-
mes in P. fucata martensii and C. gigas

Developmental stage 10T 15¢ 20T 25T 30T 35T 40T
P. fucata martensii
8-cell ND 6000 406 + 0.08 231 £0.08 142 +0.12 dead dead
Morula - ND 5.14 £ 0.09 442 +£0.12 2.59 £ 037 - -
Trochophore - - 1238 £ 0.18 10.59 £ 0.13 6.36 £ 0.16 - -
D-shaped larva - - 4138 £0.29 2533 £295 dead - -
C. gigas
8-cell ND 5.09 £0.12 3.13 £ 006 246 + 0.06 231 001 dead dead
Morula - 9.71 £ 0.06 538 +029 407 £0.14 3.59+£023 - -
Trochophore - 17.55 £ 0.18 1283 £ 049 9.22 £ 0.07 8.90 + 0.26 - -
D-shaped larva - 3525+ 0.11 2628 £ 0.21 17.59 £ 0.12 dead - -

ND: No more developed.
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Fig. 2. Survival rates of fertilized eggs at various water tempera-
tures.
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Fig. 3. Relationship between water temperature and required
time (1/h; hour) from fertilization to each developmental
stage after fertilization.
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Fig. 4. Relationship between required time from fertilization to
each developmental stage and accumulated water tempe-
rature. 1: 8-cell, 2: morula, 3: trochophore, 4: D-shaped
larva. WT: water temperature, 6: biological minimum te-
mperature.
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