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Factors influencing the changes in shell-closing strength and physiological status of

Akoya pearl oyster during pre—operation conditioning

HIDEO AOKI, HisAYO ABE, TAKAYUKI FUJIWARA,
TAKASHI ATSUMI, TAKASHI ISHIKAWA AND AKIRA KOMARU

F—U—R:7aVHA, HBRER, PAR, WK, EERE

Physiological conditions of pearl oysters (host oyster) at nucleus implantation are most important for high quality

pearl production. Our previous study demonstrated that the production of good quality pearls was affected by shell—
closing strength (SCS) of pearl oyster at nucleus implantation, indicating that SCS is an effective physiologic indicator of
the aptitude on implantation timing. Thus, pre—operation conditioning is conducted at pearl oyster farmers to control the
pearl oyster’s physiological conditions suitably before implantation. The aim of this study is to clarify the effect on
changes in SCS and some physiological traits by two factors, 1) initial level of SCS in pearl oysters, 2) position (inner or
outer) of oysters housed in a conditioning box during preconditioning period. The results of rearing experiment with
3—year—old Akoya pearl oysters for 4 weeks showed that 1) the level of initial pearl oyster’s SCS did not have remarkable
effect on the decrease of SCS; 2) the decrease rate of SCS was significantly different between the oysters located in the
inner and outer areas of the conditioning box. This indicates that the variation of SCS tends to become larger with

preconditioning time. These results are useful for developing the appropriate preconditioning technique for pearl oysters

to produce the high quality pearls.

HHERMTIE, BEBERHZTOMOTLEEILT, 7
OV A 2 U 7 RIBICHE T 5 201 LTy
2175 N TIKIIROA MO EEZIMAZ S THIf)
MR E ABTHINEE S (PthE) 0200 %
ATHRHD, WINbEEHATSEMBNORET
2O THEHNND S, M) TIE, FEdRO7
VA 2HEHAEOENWEHOES MHEx3d
MTEEWIND) CEHEBEETNALTHET S F
FA 2003), ZHIZKD, 7aAVHA OEEBFINIET
UTEKRIERINS VI - FXOEK & 125 £RM
fa o WS o £ RIS S h, HKRHEDR
FCHROBBZENMETNT VS (FHA& 1961,
1967a,b) .

UL Liizais, MR 07 2751 oL RE

DOFHE-LMEFAB OB EIZ DOV TIIRBAEZEORBRD
BICB2 & ZAMREVNED, ThNEKLEDITS
DEPETFOERER > TR EEZALND, TDD,
S WEIMHEHE RO 7 Y H 1 OREFHELE DR
BERSOEHZRHAEL, ABARZEHLCXIETSH
TH5 HHmh BWOBEANWTYaVYHAOHBR
10mm BT 2 DICE T HMEME L TERSND) (H
A5 2008) MG DOREEPHREEET SEEMNRE
MELTHERHATEAZEZHSNIILE (HFAS
2011, 2012). /=, @MEEROEERITIIFZF
KBIBHOHBRIOL NIVIC KB ERNBED SN,
B ANRAOFEOBEICET AEEE L THATE
HTZEERFLE (FAS2010). BHBRNITHZEN
LEREETHEBICHETES I EMS, TH LML

* BB TRBA
tE KRR M ER LA



BARFK - FIEAL - BREFZ - BREE - 4l

TOSHFZEETO-HO TRIZBTHH@E I EEHL
FEMIBRMEBSH TORAENEVWEEZ NS,
WHEHEC BT 57 YT OEBREOE#HT,
MEN RO HD I 27 ¢ > 3 YRWBRE, fHE s
BAWMT S N ERFEIIL>THESINDDT,
Wl 2 @7 S BEP R —E TRz, Yav
A OEBREZE=ZY—LRN56, HICHEL R
I THHRENRD D, TOH, MFHMEICB
LHBRNIOEWMNEDL S BRERDOZEZZIT 200
PRI HZELITEBETHS, FHSE, ThETITM
HREROT IVH A ORI OEBC KT TER &
LT, HfE~NOHOWAER (RER) OFEIIDV
TRE Lz, TORE, NHE1EHLONAEL R
HERMAKIE LA TIE3.0~4.5kg, £FTIT3.2~
4.8kg DFIFHIZ B W TIIPAR S DL T RICHHEREND
BN ERPASMhERS T (HARS 2011, 2012). 73
YHADHBNOEBHITHELZRITITERE L TE,
BEDEZIAEESITIDZZOHMAUNTESINTS
59, fHOERIZOVWTRFEINTWARWL, FITAH
W7E T, MHFHBEOROBRBRIOL NI, BXT
PN T O R & AL DAL OB,
P OB PO ERNBEOEBICRITTHESE
WMEL .

Hedil B

HHRELUAE

RREBLURTRN
FHATHRE L EHRBREKICELETY VYT 02
R R & PHR I % Table 1ITR U=, ABRIZIX, =&
RREREY Yy —CBWTHEE HAEY OYH
A E2BAELTEEINETIVYHA BGHFER) 2H
Wiz, ABFETIE, MHE 1 ZIZAEL 2R E 80 #
K (P LFEMEfRZ%=58.7 £ 4.3g, n=80) DE®K (K
fHoRRK) OXREICTHBOMEY—H—TESE2EE
ANTHEGEZ#NL, BMGRICST 2 HOBRI 0K
HIZ K o T 3kef A (3.0 ~3.9kef), 4kefH (4.0 ~4.9
kef), 5kegf & (5.0 ~5.9kef), 6kgf& (6.0~ 6.9kgf)
DOfEFEEZTNTNE LD THRBRRE L THREL 2, &
BERE, 3~6kef AKX TEN T n=20, 31, 20,
9THo/. £, ALEKDFT—ZHNWT, Fig.l
WaRLEEBDPRIITMET S 24 (216D 30%)
ER D 56 fEE (F70%) ZHETRHL, ThE
NFEANEZEEZHEITNHENOMEDENIZEK
B EREL 2, PREFOFEEDOLWEHRS IV
PR (CFH - EE¥REE) 1d59.7 £ 3.6g, 5.0 £
1.1kgf T, JEADEFOMEATIL 58.2 + 4.5, 4.6 + 0.9kef
ThHol, I2H, MHBIWNAELEZEORERITN
4.7kg THRBEBB BT 2BEHDOL X))V THo 7.

Table 1 Whole weight and shell=closing strength of Akoya pearl oysters in each groups used in this study.

(Mean=SD)

Pre-operation conditioning group

Pocket net group

n Whole weight (g) Shell-closing strength (kgf) n Whole weight (g) Shell-closing strength (kgf)
Shell-closing strength level
3.0-3.9 kgf 20 56645 36%03 18 539+34 3.6+03
4.0-4.9 kgf 31 588+4.2 45+03 30 57.7%4.1 45+0.2
5.0-5.9 kgf 20 59.7+3.6 53+03 22 585+3.9 5.3%+0.3
6.0-6.9 kef 9 614+41 6.7+£0.7 10 598+24 6.7+0.7
Position in conditioning box
Inner 24 59.7+3.6 50%1.1 o
Quter 56 582+45 46+09 =

Outer: 70%

30% o

Fig. 1. A: preconditioning box with Akoya pearl oysters (n=80). B: Inner and outer areas of box (inner: n=24; outer: n=56).
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Pre—operation conditioning group

Group <: SCS 6.0-6.9kef; [J: 5.0-5.9kef; A: 4.0-4.9kef; O: 3.0-3.9kef.
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Pocket net group

Group ¥: SCS 6.0-6.9kgf; l: 5.0-5.9kgf; A: 4.0-4.9kgf; @: 3.0-3.9kgf.
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Fig. 2. Changes in shell-closing strength and whole weight of Akoya pearl oysters with different ranges of shell-closing strength at the
initial of experiment (mean value).
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Preconditioning

Fig. 3. Various physiologic traits of Akoya pearl oysters with different ranges of shell-closing strength (SCS) at the final of experiment
(mean and SD). Different letters above each bar indicate significant difference between the groups by Tukey’s HSD test.
Group I : SCS 3.0-3.9kgf; II : 4.0-4.9kgf; Il : 5.0-5.9kgf; IV : 6.0-6.9kgf.
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Fig. 4. Glycogen and protein contents of soft tissue of Akoya pear] oysters with different ranges of shell-closing strength (SCS) at the
final of experiment (mean and SD). Different letters above each bar indicate significant difference between the groups by Tukey’s HSD

test.

Group I : SCS 3.0-3.9kgf; II : 4.0-4.9kgf; Il : 5.0-5.9kgf; IV : 6.0-6.9kgf.

-5 =



FARFBK - FIEAL - BREFZ - BREE - 4l

UZe. 723, WBRBHLS 2 8RS KU 4 8 R o M
BHNOROMEIZDWTIE, #RMaR &2 niz<,
fAEME PP REEFDEO RO ENANED >
=0, BAELTWRWI 2B THREL -,
DHABRAELULEER
MBRHEPIC BT SHRNBLIVLEBEROKESE 2
Fig.5 /R U7, B, FEOEOREBRRE & bR
FEOHRMBEEHIETL, 2HMEBEBITKTRE
B E ORICARENBD SN, KT R OMHEN
flvE, "FR{EBH63%, MELEA80% & DT AN
<, MEFOHMICIARENED SNz, REHEREICD

7.0 ~

! *
i \

3.0 -

Shell-closing strength (kgf)

1.0 T T

Initial 2 4
110 ~
100 -
90 -
80 -
70
60 -

Shell-closing strength
(relative %)

50 T T
Initial 2 4
(weeks after the

ement)

Hedil B

WTIE, R, B bW THSL, mHEE
HTRFOMXEIEZH 100% Tdh - 7=,

2) AR E

TR BT SRR, FE0E O RARE R / 2
HE, REBOXEEHRE, PARDHER/ FRER
BRUAHBROREE % Figb6llmliz. 2055,
RAHER/ 2EEER, KEBOXRBERRES LT
AR OFREEL, PRI, FUBEBRBEOMHEE
KLU, MEFORICHEEZER o7, BHRHER/H
ER CEEME) &, PRETIE3.79%, 28T
5.11% T, HREFOLBHREITENVEZRL 2.

70
s
£ 65 - ) I I
1
§ 601 B——_F 1
s
3 55 ' -
s
50 : ' .
Initial 2 4
g
2 110
3 1007 wm—8—""°H
Z  90-
f
2 70
2 A
s 60
50

Initial 2 4

(weeks after the commencement)

Fig. 5. Changes in shell-closing strengh and whole weight of Akoya pearl oyster located in the inner and outer areas of preconditioning
box (mean and SD). Asterisk (*) indicates significant difference between the inner and outer groups by Welch’s r-test.

Group [ : inner (n=24); M : outer (n=56) of preconditioning box.
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Fig. 6. Various physiologic traits of Akoya pearl oyster located in the inner and outer areas of preconditioning box (mean and SD).
Different letters above each bar indicate significant difference between the inner and outer groups by Welch’s r—test.

Inner : n=23 ; outer : n=53.
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Fig. 7. Glycogen and protein contents of soft tissue of Akoya pearl oyster located in the inner and outer areas of preconditioning box
(mean and SD). No significant differences were found between the inner and outer groups.

Inner : n=23 ; outer : n=53.
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