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Survival, symptom of Akoya oyster disease and pearl quality evaluation of Akoya pearl oyster

Pinctada fucata produced by selective breeding using shell-closing strength as an indicator
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Akoya pearl culture is important aquaculture industry in Japan. Since the 1990s, outbreak of Akoya oyster disease (AOD) have
results in mass mortality of Japanese pearl oysters Pinctada fucata during summer and autumn season, and the low quality of the
pearls produced, leading the decrease in domestic pearl production. To improve both disease resistance and pearl quality, we have
been develop a family-based selective breeding technique using shell-closing strength (SCS) as indicator for Japanese pearl oyster.
We produced the Japanese oyster lineage using strong SCS parents selected by this method, and evaluate the survival,
physiological traits, and pearl quality compared to those of hybrid lineage between Japanese and Chinese that perform well in
terms of resistance to AOD. The results of rearing experiments with 3-year-old oysters demonstrated that no remarkable levels of
mortality, health condition and nacre deposition ability were observed between two lineages in three times of the experiments from
2010 to 2012. Pearl quality assessment based on blemishes formation in pearl surface showed that selectively bred pearl oysters
produced high-quality pearls compared to hybrid oysters. From these results, it was indicated that selective breeding with SCS is
efficient for enhanced disease resistance, reduced mortality and improved pearl quality traits, improving the productivity of
Japanese Akoya pearls.
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Table 1. Experimental pearl culture methods in the present study. The surgical implantations of nucleus were conducted by the same

person in expts. 1 - I

Expt I Expt Expt I

Location of farm Ago bay, Mie Ago bay, Mie Ago bay, Mie
Experimental period Jun - Dec, 2010 Jun - Dec, 2011 Jun - Dec, 2012
Temperature (average) (°C, 1.5m depth) 13-29(23) 15-29(23) 12 -30(23)
Whole wet weight of oysters (g, n=10-15)

Selectively bred lincage”' 439+25" 35.7+4.8 31.8+3.9

Hybrid lineage™ 439+ 15 430+ 19 38.5+22
Total number of implanted oysters 200 430 200
Nuclei size in diameter (mm) 6.11-6.15 6.56 - 6.59 6.20-6.24

*! Selectively bred pearl oysters using strong shell-closing strength parents.
. Hybrid pearl oysters between the Japanese and Chinese lineages.
3 Mean = SD.
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Fig. 1. Mortality of the experlmemal pearl oysters in expts. I -

SCS: selectively bred oyster using strong shell-closing strength
parents; Hybrid: hybrid oyster between the Japanese and Chinese
lineages.
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Fig. 2. The a-value of adductor muscle of the experimental pearl
oysters in expts. I -II. Values were expressed as mean + SD
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Fig. 3. Various physiological traits of the experimental pearl oysters inexpts. I - I . Values were expressed as mean = SD (n=23 ~ 33).
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Fig. 4. Results of pearl quality assessment. Values showed the rate of
three-class quality of pearls produced from the experimental pearl
oysters and nuclei ejection in expts. I -1 .

Class A: high quality nacreous pearl with no or one small blemish in
surface of the pearl; B: low quality nacreous pearl with many or large
blemishes; C: no commercial value (pearl with extremely large
blemish, prismatic pearl, organic pearl).
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Fig. 5. Thickness of nacreous layer of pearls produced from the
experimental pearl oysters in expts. I - IIl . Values were expressed as
mean * SD (n=30 ~ 74). ** P <0.01.
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