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The Heritability of the Shell-closing Strength in the
Japanese Pearl Oyster, Pinctada fucata martensii

Takashi Isuikawal, Chihiro Oxkamoto!, Masahiro Havasur?, Hideo Aok,
Kiyoshi Isowa® and Akira Komaru®

Abstract: Effective selection response has been observed in the Japanese pearl oyster Pinctada
Sfucata martensii, which were selected for shell-closing strength (SCS). Seven female and seven
male oysters with strong shell-closing strength (SCS>>5.0 kgf) and weak shell-closing strength
(SCS<4.0 kgf) were selected from 5,492 18-month-old individuals, as parents to produce
offsprings. The shell-closing strength measurements were made offsprings of 584 17-month-old
individuals and 463 18-month-old individuals. The mean shell-closing strength was higher in
the offsprings of parents with strong shell-closing strength than in those of parents with weak
shell-closing strength (»<0.05). The results of selection experiments on SCS suggested that
heritability was about 0.29. Our previous studies demonstrated that pear] oysters with higher
shell-closing strength displayed higher survival rate and higher glycogen storage. The present
study indicated that this strength was a heritable character and is useful as a selection indicator in a

breeding program for the establishment of a higher survival rate in summer.
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P =\ EYPRIESE (Mie University Faculty of Bioresources, 1577 Kurimamachiya, Tsu, Mie 514-0501, Japan).
Z=mIBOKEERTZEAT (Mie Prefectur Fisheries Research Institute, 3564-3 Hamajima, Shima, Mie 517-0404, Japan).
S=EIBEMYE L v ¥ — (Mie Prefectural Sea Faming Center, 3564-1 Hamajima Shima Mie 517-0404, Japan).
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Fig. 1. The experimental design. The parents were
chosen by the shell-closing strength (SCS) in Japanese
pearl oyster, Pinctada fucata martensii. A: Frequency dis-
tribution of SCS and whole wet-weight of 5,492 18-month-
old individuals form the parental population for selection.
B: First selection of the shell-closing strength at 18-month
old (Oct. 2004), C: Second selection of the shell-closing
strength at 21-month old (Dec. 2004), D: Third selection of
the shell-closing strength at 23-month old (Feb. 2005).

NNEESBWI EERLTWS (A S 2006a).
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TR LOEE 20054 3 A23H, 28HB X U4 A
UHICRINE T o720 BARIIOLEEZITH IZH 70,
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P55 g, P OEFEBROFRE L O AEE L REE, 55
LML TN THEEAL, AR TEEOINIC
FLAATEELVELETEEE T2 L1080,
BREE, FIEEAR TR ENTHMER Lize FAMEENS
bEBEEIRGS g, HOETERORE L ALK E 1
HEZF N ENI0EERY, F A0 X ) BT % i
KETEREL, 1HEEDOAR L) EINERE L,
FREC AT TLUMEAR D 2 A % IV T 1040 24551 % 15
o HAE D 24ABE MR IZ108 0 S Mo D Lg%
HOHLTRAL, 1#E L. B2 AMEZNZN
10f8E % W CREBRORE FFEIC L D RBEEL D9 1
MAREL, A2 MoXBEEZ S, REICHW2H
DB, SRERE% Table 1 IOR L, WIVFEL
S ONCEAERE MRS O bk - i 1986) 121€E-

Table 1. Summary of whole wet weight and shell-closing
strength in parental population

Group n *! Sex Sé:{z;z WW *3(g)
7  Female  56+0.55%% 553251
2§$§ 7  Male 57+052 553%223
Mean 57050 553%2.20
7  Female 3.0%075 552%327
gﬁj; 7 Male 29077 552%324
Mean 29070 55.2+3.01
20 Female  4.1%0.63 53.6%6.58
g’gflr;l 20  Male  37%062 514+520
Mean 3.9+064 525+588

*1 Number of individuals.

*2 SCS: Shell-closing strength.
*3 WW: Whole wet-weight.

*4 Mean =S.D.
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FEHEHE, BT DR K = My —Myy) / My, = M,,)
PHBIERERDI, 72720, My, BRI OHRT
MA~EIE L7281 018 BRI B 5 AR O FH1E,
My, © BRI DFG T~ L 728018 & Aisic B
J BRI OFIEME, M, RS X018 » Al

BT BHRIOFIGME, My, : BHE—D18 » A
BT LHABRIOFHEE L

w R

E—RXOMBHBLUEE Table 2 1217 7~ B
(200649 ) &£18 » Ak (20064E108) (Zill=E L7z
MRA b VCEBEEOFEHELR L, &R
B xR L7-0i%, 5ED44+131kef THY, K
WTHTIRBED4.3+1.32 kef, §98£3.6+1.17 kgf DIET
Holzo SEETHETAE, 177 ABTIEETOR
MICAEEED BN (P<0.05) 25, 18 » AT
ISR L BREEICOREEE (P<0.05) S EEHLR
720 2EDOMETHBRNIIBELELICEHSAERL
72 (Fig. 2)o & 51218 7 A B\ THEE TIX AR
FIH%5.0 kef % LA B EAEDSEEDIB32% L AbN
20t L, §EETIE2% & D h ol HICHERE
J3%3.0 kgf LLTF OEI A 13388 T14.3% TH o 7245, 59
BETIE308% L% <, MIRINOSAICB WV THE R E
WSERD B N7z BHRERRIZ X D155 N EIEER (h2)
120.29TH - 720

Table 2. Summary of the measurement of whole wet weight and shell-closing strength in offspring

%1 September October
Group n #2 %3 *4
SCS *“ (kgf) t WW™* () t n SCS (kgh) t WW (g) t
Strong group 236 3.3 = 0.91%° a 28.1 = 6.76 a 196 44 = 1.31 a 300 =784 ab
Weak group 248 2.7 £ 0.82 b 26.6 = 6.90 b 185 3.6 = 1.17 b 28.8 =+ 7.94 a
Control group 100 3.0 £0.79 v 29.0 = 5.78 a 82 4.3 £ 1.32 a 32.3 = 6.89 b
*1 Number of individuals.
*2 3CS: Shell-closing strength.
*3 Values with same characters are not significantly different at < 0.05 (scheffe’s test).
*4WW: Whole wet-weight.
*5 Mean =S.D.
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Fig. 2. Frequency distribution of shell-closing strength
in offspring produced from strong SCS parents (open
square), weak SCS parents (closed square) and control

(gray square) at 17 (a) and 18 (b) month.
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Fig. 3. Frequency distribution of whole wet-weight in off-
spring produced from strong SCS parents (open square),
weak SCS parents (closed square) and control (gray
square) at 17 (a) and 18 (b) month.
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16217 » RS & 18 » Az <% L @EET19 g, 59
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72, 3EOI5 7y B# 518 » BRMOME® BT 5
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Fig. 4. Changes in the mean value of whole wet-weight
during from 15-month (July 2006) to 18-month (October
2006). Open circle mean offspring of strong group, closed
circle mean weak group and gray circle mean control
groups.
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Fig. 5. Mean of shell-closing strength of each class of
whole wet-weight at 17 (a) and 18 (b) month. Values with
same superscript are not significant difference at P < 0.05
(Scheffe’s test).
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Fig. 6. Seasonal changes in seawater temperature at Ago
bay from June to October in 2006. Black line and gray
line show the seawater temperature during experimen-
tal period and average temperature for 10 years (1995 —
2005).
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Fig. 7. The mortality rate of offspring during the experi-
mental period. Open squares mean offspring of strong
group, closed squares mean weak group and gray squares
mean control groups. The asterisks indicate significant dif-
ference at P < 0.05 (Scheffe’s test).
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