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Effects of Water temperature, Salinity and Stocking Density on Larva

Survival and Growth of Sea Cucumber, Apostichopus japonicus
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Abstract

This study was conducted to investigated the effects of water temperature, salinity and stocking density

on larvas survival and growth of sea cucumber, Apostichopus japonicus for 16 days.

Early auricularia

larva(average length 480.9+81.8 um) was exposed four treatments(water temperature; 15, 20, 25, 30TC), six
treatments(salinity concentration; 15, 20, 25, 30, 35, 40 psu), four treatments(stocking densities; 0.25, 0.5,
1.0, 2.0 ind/mL) in this experiment, after then observed required time(days), survival rate and growth to

larva developmental stage(early auricularia~doliolaria). For experiment seawater,

used 40 L aquarium

tank(40%30x35 cm). In this results, optimum to rearing condition(water temperature, salinity and stocking
density) of larvas sea cucumber, Apostichopus japonicus indicated water temperature of 21C(LCs; 21.8
37C), salinity of 30 psu(LCs; 30.27 psu, below 0.25 ind./mL(LCs; 0.11 ind./mL). Further research is
needed, the results of this study could become a useful for increase seed production of sea cucumber,

Apostichopus japonicus.
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[Fig. 1] Larva development of sea cucumber, Apostichopus japonicus. A: Early auricularia stage,
Calcareous ossicles in the posterior of the body appears and digestive tracted. Also able to
feed. B: Mid auricularia stage, Further development of left somatocoel and hydrocoel.
Hydrocoel expanded, hyaline spheres appear. C: Late auricularia stage, Five pairs of hyaline
spheres, hydrocoel into finger-like branches, which will develop into circular canal. D: Early
doliolaria stage, Metamorphosis between auricularia and doliolaria. E: Doliolaria stage, F:
Pentacula stage. Primary tentacles and swim with ciliary band; only 2~3 tentacles functional;
critical period for finding substrate. Additional buccal podia develop, crucial stage for substrate
selection. Scale bar: 100 um.
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<Table 1> Required time(days), survival rate and growth to larva developmental stage on the various
water temperature of the sea cucumber, Apostichopus japonicus

Water Early Mid Late L
. . . . . . . Doliolaria
temperature( C) auricularia auricularia auricularia
15 0 1 11 13
Required 20 0 1 9 10
time(days) 25 0 1 5 6
30 0
15 100° 90° 84 26¢
Survival 20 100 90* 84 40°
rate(%) 25 100° 90° 86™ 40°
30 100° 0*®
15 480.9+81.1° 578.1466.3° 780.1+45.0¢ 498.0+65.3°
20 480.9+81.1° 617.3+£35.3% 790.5+59.0¢ 451.5+66.0°
Growth(m)
25 480.9+81.1° 630.6:65.2" 805.2462.0¢ 341.5+15.7°
30 480.9+81.1°

* All larval died within 18h at 30°C

* Different letters indicate significant differences between treatments at the same time(P<0.05)
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<Table 2> Required time(days), survival rate and growth to larva developmental stage on the various
Salinity concentration of the sea cucumber, Apostichopus japonicus

Salinity(psu) Early Mid Late auricularia Doliolaria
auricularia auricularia

15 0

20 0 4 10 11
Required 25 0 1 5 6
time(days) 30 0 1 5 6

35 0 1 7 8

40 0 1 8 9

15 100* 0*°

20 100° 34 134 3¢
Survival 25 100? 100° 100° 55¢
rate(%) 30 100° 100° 100° 64"

35 100° 100° 100° 50°

40 100° 100° g2 144

15 480.9+81.1%

20 480.9+81.1% 594.6+80.0 718.9+114.4% 386.4+56.8%
Growth(um) 25 480.9+81.1% 5444462 4% 753.7465.9% 357.7+42.7%

30 480.9+81.1% 628.6+72.1% 815.1481.2° 320.0+30.3%

35 480.9+81.1% 544.0+44.2% 769.4+61.8% 349.4+41.1°

40 480.9+81.1% 513.8+26.5% 751.0+71.7 361.0£77.1%

* All larval died within 12h at 15 psu

* Different letters indicate significant differences between treatments at the same time(P<0.05)
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320 mgL AETE AS ¥ okg-ulEety
ol A1 A7 M7 663.149.8 mS}t 636.4
+18.7 ym=E WE7F 7HE H& 2.0 mgL A7}
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<Table 3> Required time(days), survival rate and growth to larva developmental stage on the various
stock density of the sea cucumber, Apostichopus japonicus

(Elflr.l/inltl}:) aur];:;rlleria aur?fliiiaria Late auricularia Doliolaria
0.25 0 1 5 6
Required 0.5 0 1 5 6
time(days) 1.0 0 1 5 6
2.0 0 1 5 6
0.25 100° 100° 100° 68"
Survival 0.5 100° 100 97° 47
rate(%) 1.0 100° 61% 55¢ 13¢
2.0 100° 374 33¢ 11°
0.25 480.9+81.1° 540.1+47.0° 771.2+54.1¢ 322.2454.9*
Growth(um) 0.5 480.9+81.1° 522.4+11.4° 680.7+38.4° 384.9+40.5%
1.0 480.9+81.1° 508.1+53.2° 663.1£29.8° 407.4+92.5"
2.0 480.9+81.1° 491.1£77.0° 636.4+18.7° 402.3+65.7°

* Different letters indicate significant differences between treatments at the same time(P<0.05)
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