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Changes in shell-closing strength and various physiological traits of the pearl oyster during
pre-operation conditioning
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Hisayo ABE, Naoaki KAMIYA, Akira KOMARU
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In pearl culture, prior to nucleus implantation, the metabolic and gametogenesis rates of the pearl oyster are
effectively reduced by crowding the oysters in baskets and culturing them for several weeks or months. This
process 1s conducted to appropriately control the physiological status of the pearl oyster, thereby ensuring the
production of quality pearls. The aim of this study was to evaluate the suitability of shell-closing strength (SCS) as
a physiological indicator in the pearl oyster during the period of pre-operation conditioning. SCS is the load value
necessary to open the shell of a pearl oyster to 10 mm using a shell opener. We reared 3-year-old pearl oysters
(Pinctada fucata) for 40 days using a pre-operation conditioning box (water temperature: 20.5~25.1T), and examined
the periodic changes in SCS and selected physiological and nutritive indices of the pearl oysters. The relationships
among these parameters were also investigated. The results showed that the SCS of the pearl oyster tended
to decrease with the body and adductor muscle weights, and also with a decrease in the protein and glycogen
contents of the soft tissue. The stocking density of the shellfish in the preconditioning box (80% and 120% of the
standard density level) did not have significant effect on the decrease pattern of these parameters. At the end of
the study, a significant correlation was observed between the SCS and the physiological and nutritive indices of the
pearl oysters. These results suggest that SCS is an effective indicator of the physiological status of pearl oysters
during the preconditioning period, and that it would be useful in the culture management of this species prior to
performing nucleus insertion.
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Fig. 1. Changes in the shell-closing strength and total weight of the pearl oyster (mean value, n=40).
Pearl oysters were reared in a preconditioning box at standard stocking density (@ ), and at 80 % ( @ ) and 120% ( O ) of the
standard density. The control group ([J) was reared in a net cage.
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Fig. 2. Changes in various physiological traits of the pearl oyster. (mean value, n=10).
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Fig. 3. Changes in the nutrient contents in soft tissue of the pearl oyster (mean value, n=10).
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Fig. 4. Relationship between shell-closing strength and various physiological and nutritive indices in the pearl oyster (n=40). ***, P<0.001
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