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ABSTRACT

The effect of water temperature on spawning induction, larval development, spat settling and its growth of the
cockle shell, Fulvia mutica, were investigated to obtain the basic data for effective seed production. The eggs,
which were randomly divided into 6 groups of water temperatures of 14, 17, 20, 23, 26 and 29°C, were transferred
into 1 L beaker, respectively. The relationships between the water temperature and the required time (1/h, hour) by
each egg developmental stage were calculated. Biological minimum water temperature and the cumulative water
temperature until egg development of the veliger stage were calculated to be 0.1°C and 397.3°C, respectively. The
optimal water temperature for developmental bioassay of F. mutica was clarified to be 23°C. The required time for

the embryo to become veliger larvae was 20 hours at 23°C.
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(a) Fertilized egg (b) 4-cells (¢) Morula

(d) Trochophore (e) Veliger (f) Early zmbo

(g) Post pmbo (h) Byssus (i) Spat

Fig. 1. Developmental stages of the Cockle shell, Fulvia mutica.

Table 1. Relationship of elapsed time and embryonic development of the Cockle shell, Fulvia mutica under
water temperature 23.0 + 0.5C

Developmental stage Time (day) Body length (zm)

Fertilized egg 0 65
2-cell 1h 67
4-cell 2.5h 69
8-cell 3.1h 70
Morula 4.5h 71
Blastula 5.5h 72
Trochophore 14.0h 72
D-shaped 20.0h 75
Early /mbo 6d 145

Post ¢mbo 15d 190

Spat 50d 1,500

Hatching out means larvae rupturing from egg capsules
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Developmental stage
Fig. 2. Effect of water temperature for each developmental
stage of the Cockle shell, Fulvia mutica. B : blastula, FE :
fertilized egg, M : morula, T : trochophore, V : veliger.
Values are means + SD for experiments run on three
occasions.
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20
Water temperature (T)

25 30

Fig. 3. Relationship between water temperature (T) and
inverse of time (1/h) for each developmental stage of the
Cockle shell, Fulvia mutica. B : blastula, FE : fertilized
egg, M : morula, T : trochophore, V : veliger.
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Fig. 4. Cumulative water temperature for each developmental

stage of the Cockle shell, Fulvia mutica. B : blastula, M :
morula, T trochophore, V veliger. Values are
means+SD for experiments run on three occasions.
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Fig. 5. Survival of the Cockle shell, Fulvia mutica larvae at
different water temperature. FE : fertilized egg, M :
morula, T : trochophore, V : veliger, PL : post larvae.
Values are meanstSD for experiments run on three

occasions.
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Fig. 6. Proportions of normal veliger larvae of the Cockle
shell, Fulvia mutica larvae at different water temperature.
*Proportions until normal blastula larvae of 29°C group
score. Values are meanszSD for experiments run on
three occasions.
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