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Individual growth and variance of Japanese sea cucumber (Apostichopus japonicus) reared in closed cages.
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The cause of variance in the individual growth of Japanese sea cucumbers (Apostichopus japonicus) was investigated by
rearing individuals in closed cages. Two groups of sea cucumbers were used: a group of small individuals each weighing
approximately 30 g, and a group of large individuals each weighing approximately 160 g. Each individual was kept in a
separate rearing cage. The rearing cages were submerged along the breakwater in Esandomari fishing port. The mass of the
sea cucumbers was recorded every month, and ambient water temperature was also recorded.

Overall, the specific growth rate (SGR) of the sea cucumbers was found to be negatively correlated with ambient
temperature. The mass variance of the small group was significant, which may be attributed to the fluctuation of threshold
temperature for aestivation .In the small group, seasonal SGR patterns of low-growth individuals were different from the
patterns of high-growth individuals. This difference was another cause of variance. The mass variance of the large group,
however, was not significant, as the threshold temperature for aestivation was not fluctuated in the test period. Diet was also

considered one of the important factors leading to growth variance.
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Fig.1 Location of the rearing cages in Esandomari port. The
black arrow indicates the location of Esandomari port.
The mesh square indicates the area where cages were

submerged.
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Fig.2 Diagram of the cage used for the experiments. The
cage is a shrimp fishing cage with a removable lid
made of plastic mesh. The open size of strand is 5 mm.

Table 1 Summary of cage culture experiment.

Size of sea cucumbers used.

Sea cucumbers
Number of . n L .
cr o (Maximum size~M inimum size,

Expermental period

cages feages Average = SD)
2009/10/13~
Small 19 1 55.9~14.9 ¢ 29.68%11.77
ma group 2011/10/14 & e
2011324~
Larg 12 1 199.1~124.9 ¢, 157.2120.47 g
1E¢ group 2012/10/18 & e
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Fig.3 Schema of experimental cages. Each cage was connected to a thin rope, and each thin rope was connected to a thick rope
that was suspended by float balls. The end of the thick rope was fixed to the ladders of the breakwater. The cages were
attached to the stone walls of the breakwater at approximately 3 m of depth. The sediment around the breakwater is silt.
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Fig.4 Seasonal total wet-mass gain of each sea cucumber in the small group. Each individual was allocated a letter from a to s

at the start of the experiment, in order of decreasing mass.
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Fig.5 Seasonal total wet-mass gain of each sea cucumber in the large group. Each individual was allocated a letter from A to L
at the start of the experiment, in order of decreasing mass. * indicates the month with no data.
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Table 2

Maximum growth rate (MGR) and total wet-mass
at the experiment start of each sea cucumbers in
the small and large groups. Individual “e” and “s”
were excluded.

Small group Large group
Order Individualname ~ MGR ~ Wet-mass g Individualname ~ MGR  Wet-mass g

q 5.25 17.0 H 1.70 151.8
T 5.01 16.2 C 1.66 171.1
k 4.69 232 L 1.54 1249
j 3.80 29.8 K 1.52 130.7
b 3.73 44.8 I 1.47 139.1
f 3.67 37.0 F 1.47 158.7
o 3.64 20.0 1 1.35 149.0
P 3.61 18.2 B 1.30 173.0
i 343 34.0 D 1.29 169.6
1 3.21 21.1 E 1.27 165.7
g 3.15 34.8 A 1.17 199.1
c 2.88 42.1 G 1.13 153.8
d 2.82 40.8

m 2.71 20.2

h 2.38 34.1

n 2.10 20.2

a 1.00 55.9
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Fig.6 Seasonal SGR of the small group (each bar indicates the average SGR of an individuals with the vertical solid line

indicating +SD) and ambient water temperature (line graph. Dots indicates the average temperature of each period).
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Fig.8 Correlation between ambient water temperature and SGR of every sea cucumber in the small group, with letters allocated
at the start of the experiment in order of decreasing mass. Individual “s” was excluded.
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at the start of the experiment in order of decreasing mass.
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Fig.12 Pattern of correlation between ambient water temperature and SGR of individual “a” from the small group. Individual “a”

showed abnormal growth patterns.
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