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Fig. 1 Cage of Japanese mustard spinach.
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Fig. 2 Seawater temperature changes at the
feeding test location during May 11-July 15.
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Table 1 Results of feeding tests conducted using various vegetables and kelp

Total Average total Total remaining Average total ~ Feeding
Test case (Case No.) feeding feeding feeding remaining feeding per day
(kg) (= SD: kg) (kg) (£ SD: kg) (kg/d)
(1) 19.97 2.7
Ja‘.’anelie mustard ) 2023 20.58 (£0.69) 2.59 267 (£0.056)  0.29
Spiac 3) 21.54 2.72
(4) 18.39 543
Cabbage (5) 18.73  18.94 (£0.55) 6.57 6.36 (£0.69) 0.21
(6) 19.68 7.09
Kelp (@A) 532 — 3.73 — 0.03
Japanese mustard (8) 24.05 - 4.57 - 0.32

spinach and cabbage

Each feeding value: dry weight, SD: standard division.
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Fig. 3 Development of the gonad index (GI: %) of the purple sea urchins H. crassispina when fed various
vegetables and kelp during (a) May 11-June 17 and (b) May 11-July 15. Vertical bars represent standard
deviations. Significant differences were found between cases with different letters by Steel-Dwass test (p <
0.05).
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Fig. 4 Gonads of purple sea urchins H. crassispina
fed on (a) Japanese mustard spinach and (b)
Japanese mustard spinach and cabbage for about
two months.
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Purple sea urchin Heliocidaris crassispina populations have been increasing rapidly in Sea of
Japan coastal areas of Hyogo Prefecture (Tajima coastal area) for several years. Purple sea urchins
are believed to cause significant feeding damage to seaweed beds. The urchins have low commercial
value because their gonads do not have increased gonad weight. For this study, we investigated a
low-cost cultivation method to increase the gonad weight of purple sea urchins by feeding
substandard vegetables (Japanese mustard spinach and cabbage) and kelp from which soup stock
had been extracted. The gonad index (GI) after two months of feeding was significantly higher (p <
0.05) in the test case in which Japanese mustard spinach and cabbage were fed together than in the
test case, in which individuals were fed at the beginning of the test and substandard vegetables and
kelp, confirming the improved commercial value. Results suggest that the purple sea urchins
efficiently accumulated the protein necessary for gonad enlargement from vegetables with different
amino acid compositions. For improvement of the commercial value of the purple sea urchin, sea

cultivation was found to have lower costs than land-based cultivation.

Key Words : cabbage, cultivation, gonad, Japanese mustard spinach, sea urchin



