Bulletin of Nagasaki Prefectural Institute of Fisheries No.39 (2013)

A AF O —2 Hak R H IR @i s L 8 HIRE R DI L
2T Ui = SRNNGE e SRIN e o

Improved pearl color by selecting the pearl layer color of piece shells for nucleus inserting operation

of the pearl oyster, Pinctada fucata martensii
SHUNSUKE IWANAGA, Masaaki HIDAKA', Eu1 KOTO', Shinji ODA' AND Takuro KOJIMA®

The outer and inner colors of the pearl layer in the pearl oyster Pinctad fucata martensiiis used
as an indicator for selecting sacrificed pearl oysters for graft (piece oysters). Piece oysters were
selected visually based on the colorimetry method, which was used in July 2009 to select parent
shells for the seed production of oysters used as piece shells, and their piece shells were used during
insertion of nuclei. Operated-oysters were cultured in Tsushima, Nagasaki Prefecture from Aug.
2009 to Jun. 2010. The purpose was to establish a method of selecting piece oysters to use for
producing high-quality pearls. The colors of pearls produced with piece oysters selected by the outer,
inner and outer-inner colors of the pearl layer were compared with the group where no selection was
done. White object color was selected as the outer pearl layer color. White object and red
interference colors were selected for the inner pearl layer color. The rates of production of pearls
with white object color were 11.5~35.6 % higher in the selected groups than in the control. The rates
of production of pearls with white object color in groups selected by the outer color and by the
outer-inner color were significantly higher than the group selected by the inner color. The rates of
production of pearls with pink interference color were 36.0~39.4 % higher in groups selected by the
inner color and by the outer-inner color than those selected by the outer color and the control. The
commercial value of pearls produced from the group selected by the outer-inner pearl layer was 1.58
times higher than pearls obtained from the control. Above results suggest that the color in the pearl
layer is an effective indicator and using piece oysters with white object and red interference colors in

the pearl layer during nucleus inserting can result in improved pearl quality.
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Fig.1. The colors of the outer (left picture)
and inner (right picture) pearl layers of
selected piece-shells
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Table 1 The a— and b— values of the pearl layer in each group measured by colorimeter method Eiﬁko) EEEEEKE%
Quter pearl layer Inner pearl layer
Group b-value a—value b-value % X @%ﬁiﬁﬁ]ﬁ}s X
Selected by the outer—inner pearl layer (n=30) -1.7+05%* 54+0.8* -46+06* U/E\Ekﬁiéﬁa%ﬁﬁﬁ@%
Selected by the outer pearl layer (n=30) -20+06%* 1.0x1.0 -3.7+09% %7& Table 2 a:ﬂt\‘ﬁ—
Selected by the inner pearl layer (n=30) 0.7%0.7 53+06* -4.4+0.5* % X @%é‘iﬁ;ﬁ F’Eﬁ EP D
Control (n=30) 1.9+0.9 -0.6+0.7 0.9+1.0

BRI T Do

Values are means =% standard errors, and asterisks (*) show significant differences

between groups at p =0.05.
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Table 2 Results for each group during nucleus inserting operation, recuperation and operated—shells culture test

Nucleus inserting operation

Recuperation *  Dead rate of

Group Oyster(n) Total body Nucleus sizes Period Dead rate operated—oysters
weight (g) (mm) (monh) (%) in culture test (%)
Selected by the outer—inner pearl layer 632 26 6.36 1 43 95.5
Selected by the outer pearl layer 1,024 26 6.36 1 35 96.6 *
Selected by the inner pearl layer 984 26 6.36 1 3.8 95.6 ]
Control 1,091 26 6.36 1 3.2 93.9

a: In order to let operated—shells recuperate, oysters were cultured in calm sea.

Asterisks (%) show significant differences between groups at p =0.05.

Table 3 Diameter ratios of commercial pearls obtained from each group

Group

Commercial pearls

Diameter (mm)
6.66~6.99 mm pearls 7.00~7.99 mm pearls

Selected by the outer—inner pearl layer Number(n)

Selected by the outer pearl layer

Selected by the inner pearl layer

Control

Weight(g)
Pearl diameter(mm)

Number(n)
Weight(g)
Pearl diameter(mm)

Number(n)
Weight(g)
Pearl diameter(mm)

Number(n)
Weight(g)
Pearl diameter(mm)

produced produced (in number) produced (in number)
191 (37.2%)°* 16 ( 8.4%)° 175 (91.6%)
1075 78 99.7
7.29+0.02(SEY*
303 (35.8%) * 37 (12.2%)% 266 (87.8%)%
167.0 176 149.4
7.2440.01(SE)
254 (32.5%)* 13 (5.1%) 241 (94.9%)
1440 6.2 13738
7.31+£001(SE}
409 (44.1%) 39 ( 9.5%) 370 (90.5%)
194.1 183 175.8
7.28+0.01(SE)*

a: Pearls produced (in number).

b: Commercial pearls produced (in number).
Asterisks (*) show significant differences between groups at p <0.05.
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Table 4 Object color in 7.00~7.99mm pearls obtained from each group

Yellow color system

White color system

Group Gold Blue White Green Cream
Selected by the outer—inner pearl layer (n=175) - - 78.9% a - 21.2% 2
Selected by the outer pearl layer (n=276) - - 78.3% 2 - 21.7% 2
Selected by the inner pearl layer (n=241) - - 54.8% b - 452%
Control (n=370) - - 433% °© - 56.7% °

White color system rates with the same alphabetical letters mean significant differences were not detected

at the end of experiment (p =0.05).

Table 5 Percentages of 7.00~7.99mm pearls in each interference

color of each group

Pink color  Green color
Group system system
Selected by the outer—inner pearl layer (n=175) 56.0% * 44.0% *
Selected by the outer pearl layer (n=276) 19.9% 80.1%
Selected by the inner pearl layer (n=241) 59.3% * 40.7% *
Control (n=370) 23.0% 77.0%

Asterisks (*) show significant differences between groups at p <0.05.

Table 6 Prices of first, second and third grade 7.00~7.99mm pearls (n=100) and their

respective percentages

Group First grade Second grade Third grade Average
Selected by the outer—inner pearl layer 5,000 (10%)° 3,000° (80%)°  1,000% (10%)° 3,000
Selected by the outer pearl layer 4,000 (10% 3,000 (70%) 1,000 (20%) 2,700
Selected by the inner pearl layer 4,000 (20%) 2,000 (70%) 1,000 (10%) 2,300
Control 3,000 (10%) 2,000 (70%) 1,000 (10%) 1,900
a: yen/3.75¢g

b: Percentage in each grade.
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