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Influence of water temperature and nucleus size on the percentage of nucleus extrusion in
post-operative pearl oysters, Pinctada fucata martensii

SHunsuke IWANAGA AND Masako MURATAL

The relationships between water temperature, nucleus size and percentage of nucleus extrusion
were investigated in post-operative oysters obtained from pearl production experiments concluded
in Saikai and Nagasaki Prefectural Institute of Fisheries, Nagasaki Prefecture from July to
November 2022. Fifty five percent of nuclei extruded were from post-operative pearl oysters with
unsuitable gonads. The percentage of nucleus extruded nucleus from post-operative pearl oysters
was positively correlated with nucleus size. The percentage of nucleus extruded from
post-operative pearl oysters exposed to varying water temperatures (0.8~1.2°C /day) was
significantly higher than that from oysters kept in constant water temperature (0.1~0.3°C/day) for
13 days. The above results suggest that using pearl oysters with suitable gonads for operation,
inserting small nucleus and maintaining a small water temperature fluctuation for about 2 weeks
can be effective in improving the production efficiency of pearl culture.
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Fig.1 Percentage of nucleus extruded by post-operative
pearl oyster, Pinctada fucata martensii, for 5.40 mm,
6.00mm and 6.60mm nuclei.

O: Oysters with both suitable and unsuitable gonads

 : Oysters with suitable gonads (corrected data)
Different alphabets show significant differences between
groups at p =0.05.
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Fig.2 Changes in water temperatures at 2.5m, 5.0m and
8.0m depths in Saikai from July 12 to August 3, 2022.
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Table 1 Water temperature data during the study period .

Water depth
25m 5.0m 8.0m
Experiment 1 (12-Jul~ 1-Aug)
Average water temperature (°C) 26.6 257 257
Maximum water temperature (°C) 283 27.1 271
Minimum water temperature (°C) ~ 25.6 247 248
Experiment 2 (20-Jul~ 3-Aug)
Average water temperature (°C) 27.0 260 260
Maximum water temperature (°C) 283 271 271
Minimum water temperature (°C)  26.0 251 250
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Fig.3 Percentage of nucleus extruded by post-operative
pearl oyster, Pinctada fucata martensii, at 2.5m, 5.0m
and 8.0m water depth.

[O: Oysters with both suitable and unsuitable gonads
W : Oysters with suitable gonads (corrected data)
Different alphabets show significant differences
between groups atp =0.05.
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Fig.4 Frequency distribution per internal organs /

soft body weights class interval of the pearl oyster,
Pinctada fucata martensii.
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Fig.5 Frequency distribution per internal organs /
soft body weights class interval of the pearl oyster,
Pinctada fucata martensii.

[J: Oysters with suitable gonads

B : Oysters with unsuitable gonads

Fig.6 Pearl oyster, Pinctada fucata martensii, with suitable gonad (a)
and unsuitable gonad [weak oyster (b), oyster with ripe gonad(c) ]
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Fig.7 Changes in water temperatures during the study
period.
26°C constant : — , 26°C with fluctuation :
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Table 2 Day of incidence of nucleus extrusion by post-operative

oysters during the study period.

1 2 3 45 6 7 8 9 10 11 12 13 14 ~ 21

Constant 1 (@] O

o~ Constant 2 o] (@) (@)
With fluctuation 1 OO0O0O00O0 O o]
With fhuctuation 2 000000
Constant 1 O O O

27C Constant 2 O 0

With fluctuation 1 o] O0O0O0O0OO0O O @]
With fluctuation 2 o oo Ne] 000

QO :Day of incidence of nucleus extrusion by post-operative oysters
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Fig.8 Percentage of nucleus extruded at 26°C, 27°C
in constant and fluctuating temperature groups of
the pearl oyster, Pinctada fucata martensii.

[0 : Oysters with suitable gonads

M : Oysters with unsuitable gonads

Different alphabets show significant differences
between groups atp =0.05.
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