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Influence of Food and Density on the Growth and Survival
of Sea Cucumber, Stichopus japonicus
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In order to obtain the basic biological data for artificial seedling production of sea
cucumber, Stichopus japonicus, the influence of water temperature and air dry for spawning
induction, egg development and larvae rearing was investigated during the period from
April, 1995 through September, 1995,

Spawning induction rate by the water temperature was 6.0~17.5% and air dry was
responsed 1.4~4.0%. Number of eggs spawned of Stichgpus japonicus were 50~500 X 10*
individuals, the fertilization and hatching rate were ranged 84.0~96.0%, 71.4~84.6%,
respectively.

The fertilized egg of Stichopus japonicus appeared mean diameter of 154 ym. At a constant
water temperature of 23C, it become 4 cell stage from fertilization after 2 hours 10
minutes, hatching larvae after 14 hours half, auricularia larvae after 3 days, doliolaria
larvare after 11 days and pentactula larvae after 15 days ready for settlement.

The suitable food in the larvae reared for 17 days after fertilization were shown the best
growth and survival in the larvae food of Chaetoceros calcitrans. Optimum density for larvae
rearing were maintained of the larval density lower than 2 individuals/ml.
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Fig. 1. Monthly changes of gonadosomatic (GSI)
of Stichopus japonica in 1995.
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Table 1. Results of spawning induction experiments with Stichopus japonicus by stimulation methods

in 1995
Stimulation P'rocess.of No. of No. Qf Rate of No. of eggs F'erhhza— Hatching
methods Date shmlglatlon adults spawning responses spawning tion rate rate
() $ 2 (%) (x10) (%) (%)
May 18 131-185:54TC 30 0 0 - - - -
(3h")
June 15 19.2—243 : 51C 50 1 2 6.0 50 84.6 91.6
(2h)
W-.T July 12 23.1-275:44C 50 3 5 16.0 400 87.5 74.3
() (1h)
July 15 232279 :47C 80 6 2 175 500 84.0 714
(1h)
Augll 248-283:35TC 20 0 0 - - - -
(1h)
July 12 231286 :55C 50 0 1 4.0 - - -
; (1/2h)
Alr dry July 15 232-292:26C 70 0 8 14 - - -
(2/3h)

* Water temperature
** Time of stimulation
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Table 2. Development of Stichopus japonicus un-
der water temperature of 23T

Elapsed time Size (Egg and

Stages after fertilization length)
Fertilized egg 0 154 um
2 cells 1 hr. 20 min.

4 cells 2 hr. 10 min.
8 cells 2 hr. 50 min.

16 cells 3 hr. 40 min.

Blastula 14 hr. 30 min. 223 um
Gastrula 23 hr.

Auricularia 3 day 458 m
Auricularia 6 day 617 um

Auricularia 9 day 812 ym
Doliolaria 11 day 652 ym
Doliolaria 13 day 465 m
Pentactula 15 day 376 um
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Fig. 2. Comparison of body length growth of
Stichopus japonica larvae reared with various food
organisms. Ch.: Chaetoceros calcitrans; Pa.: Pavlova
lutheri; Iso.: Isochrysis galbana, 1: Doliolaria meta-
morphosis point; —: Pentactula metamorphosis
point.
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Fig. 3. Comparison of survival rate of Stichopus
fapontica larvae reared with various food organisms.
Ch.: Chaetoceros calcitrans; Pa.: Pavlova lutheri; Iso.:
Isochrysis galbana.

Table 3. Relationship between feeds and req-
uired time (days) to each developmental
stage after fertilization

Stages Chaetoceros ~ Pavlova  Isochrysis
8 calcitrans lutheri  galbana
Auricularia 3 3 3
Doliolaria 11 13 14
Pentactula 15 17 -
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Fig. 4. Comparison of body length growth of
Stichopus japonica larvae reared with various den-
sities.
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Fig. 5. Comparison of survival rate of Stichopus
japonica larvae reared with various densities.
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