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Improving the gonad size and color of old sea urchins (Mesocentrotus nudus) by cultivation
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On barren grounds, the sea urchin Mesocentrotus nudus has small and dark gonads of low commercial value from a lack of
food. Efforts have been made to develop cultivation techniques to increase commercial value. However, the sea urchins on
barren grounds are relatively old and fishermen believe that the small gonad size and dark gonad color of aged urchins are
difficult to improve. Here, we fed urchins collected from barren grounds with sufficient Saccharina japonica and examined the
gonad index and gonad color by age. It was found that by providing sufficient food, the gonad index of old urchins could be

increased to the same level as that of young sea urchins. In addition, the dark gonad color can be brightened with the increase

in the gonad index. This result could lead to the effective use of aged sea urchins in barren grounds.
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Temperature of the seawater used for Mesocentrotus
nudus rearing experiments in 2012 (Experiment 1) and
2015 (Experiment 2). The temperature in the tank was
measured every morning at 10:00.
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Fig.2 Number of individuals and test diameter by age of
Mesocentrotus nudus reared in Experiment 1. (A)
Number of individuals. (B) Test diameter. Data for
each animal were plotted by age. Asterisks indicate
significant correlation (¥*** p <0.0001).
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Fig.3 Gonad index by age of Mesocentrotus nudus reared in
Experiment 1. Values represent the mean + SD of

7-27 individuals.
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Fig.4 Relationship between age and gonad color of Mesocentrotus nudus before rearing in Experiment 1. (A) Lightness (L*). (B)

Redness (a*). (C) Yellowness (b*). Regression line and Pearson’s correlation coefficient are shown in each panel.

Asterisks indicate significant correlation (**, p < 0.01; ****_ p < 0.0001). For color measurement, the gonads were

mashed, placed in glass vials, and subjected to spectrophotometric colorimetry.
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Fig.5 Gonad color by age of Mesocentrotus nudus reared in Experiment 1. (A) Lightness (L*). (B) Redness (a*). (C) Yellowness
(b*). Values represent the mean + SD of 7-27 individuals. Superscript letters indicate significant differences among ages

(p <0.05, Dunn—Bonferroni test).



4 years old 5 years old
50 (ﬁ 50
O %
- 40 O - 40 © e}
(e}
r=0.238 r =-0.650*
30 + . . . 30 4 . . .
0 10 20 30 0 10 20 30
Gonad index Gonad index
8 years old 9 years old
50 r=0.590* 50 r=0.923*
ol Q. : (e}
Tof 829 “al  o®
o8 o
30 +——— 30 +—O——F——
0 10 20 30 0 10 20 30
Gonad index Gonad index

Y S AEORE S LE@oTE 5

6 years old 7 years old
r=0.416 r=0.696***
50 50
o 3
- 40 © @ - 40 Q)
OoO
(e}
30 + T T " 30 + T T "
0 10 20 30 0 10 20 30
Gonad index Gonad index
Over 10 years old
50 r=0.152
- 40
(o] O%
Oto
0 +—
0 10 20 30
Gonad index

Fig.6 Relationship between gonad index and lightness (L*) of Mesocentrotus nudus gonads reared in Experiment 1. Data for

each animal were plotted by age. Pearson’s correlation coefficients are shown in each panel. Asterisks indicate significant

correlation (*, p < 0.05; *** p <0.001).
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Water, glycogen, and free amino acid content in Mesocentrotus nudus gonads reared in Experiment 1. Values represent the
mean = SD of 8-17 individuals. Superscript letters indicate significant differences among groups (p < 0.05, Dunn—
Bonferroni test).
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Fig.8 Number of individuals and test diameter by age of
Mesocentrotus nudus reared in Experiment 2. (A)
Number of individuals. (B) Test diameter. Data for
cach animal were plotted by age. Asterisks indicate
significant correlation (**, p <0.01).
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Fig.9 Gonad index by age of Mesocentrotus nudus reared in
Experiment 2. Values represent the mean + SD of 2-7
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Fig.10 Relationship between age and gonad color of Mesocentrotus nudus before rearing in Experiment 2. (A) Lightness (L*).
(B) Redness (a*). (C) Yellowness (b*). Regression line and Pearson’s correlation coefficient are shown in each panel. An

asterisk indicates significant correlation (*, p < 0.05).
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Fig.11 Gonad color by age of Mesocentrotus nudus reared in Experiment 2. (A) Lightness (L*). (B) Redness (a*). (C)
Yellowness (b*). Values represent the mean + SD of 2—7 individuals.
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Fig.12 Relationship between gonad index and lightness (L*) of Mesocentrotus nudus gonads reared in Experiment 2. Data for
cach animal were plotted by age. Pearson’s correlation coefficients are shown in each panel.
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