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Quality evaluation of pearls produced by grafting nucleus at different months in

Akoya pearl oysters, Pinctada fucata

Hmeo AOKI, Sumui TANAKA, Takasar ATSUMI,
Kivosar ISOWA and Axira KOMARU

F—U—R:T7avhA, BEA, RRaHE, BHEE, AR

Pearl culture using Akoya pearl oyster, Pinctada fucata as the mother shell has been an important
aquaculture business in Japan, generating a revenue of around 10 billion yen each year. The quality of
Akoya pearl is evaluated on the basis of several factors, of which surface condition is the most important;
pearls without any blemishes are traded at higher value. Improvement of pearl quality is a key to promote
pearl culture industry. This study was conducted to elucidate the effect of the timing to graft nuclei and re-
cipient lineages on the quality of pearls from Akoya pearl oysters. We conducted a graft experiment with
two lineages of pearl oyster as recipients: (1) a Japanese lineage produced by selective breeding using strong
shell-closing strength parents, (2) a hybrid lineage between Japanese and Chinese pearl oysters. These two
lineages of recipient oysters were implanted with a nucleus and a piece of mantle tissue from a specific
group of donor oysters on May, June and July in 2012. After the grafting operations, the recipient oysters
were cultured in the same area of the Ago bay, and all pearls were harvested in December of the same year.
Grafting in June produced high-quality unblemished pearls at higher rates than in other months for two
lineages. In comparison with the quality of pearls from two lineages, pearls harvested from the selectively-
bred Japanese lineage were superior to those from the hybrid pearl oysters in the rate of high-quality grade
in all months. Therefore, it was demonstrated that the pearl quality related to formations of blemishes was
influenced by the timing of grafting and the lineage of recipient oysters; it may result from difference in

oyster's physiologic states due to genetic and environmental conditions.
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Table 1. Experimental design for the present study on the production of pearls by grafting nucleus at different months
in Akoya pearl oysters. The surgical implantations of nucleus were conducted by the same person. Values were ex-

pressed as mean*SD (n=10).

May Experiment‘1

June Experiment July Experiment

scs™ Hybrid"™® sCs Hybrid 5CS Hybrid

Akoya pearl oysters“

Whole wet weight (g) 31519 347+26 31.7%39 385+22 30.6+438 39.0+29

Shell closing strength (kgf) 2003 23+04 23+04 24+05 2404 3.0+05

SCS/WW'® 0.064+0011 0.067x0.009 0.073+0015 0.062+0.012 0.080+0.017 0.077+0.010

Gonad tissue index 3.1+07 20+05 23109 18+06 1.3+05 22+14

| Y L \ J \ Y —J

Nucleus insertion

Date 28 May, 2012 21 Jun, 2012 20 Jul, 2012

Sea water temperature (°C, 1.5m depth) 21.7 23.1 283

Total number of grafted oysters 150 individuals each

Rearing period May — Dec, 2012

150 individuals each

Jun - Dec, 2012

150 individuals each

Jul - Dec, 2012

*' The month when nucleus was grafted into oyster.
*2 Selectively bred pearl oysters using strong shell-closing strength parent.
*3 Hybrid pearl oysters between the Japanese and Chinese oysters.
*4
n=10.

*S Shell closing strength / whole wet weight.
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Fig.1. Mortality of the experimental pearl oysters in

which nuclei were grafted at different months.
SCS:

selectively bred oysters from strong shell-

closing strength parents; Hybrid: hybrid oysters be-

tween Japanese and Chinese lineages
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(n=23~33). *, P<0.05, **, P<0.01.
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mean £ SD (n=20).
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Fig.4. Results of pearl quality assessment with
three-grades in quality (A, B and C) for pearls pro-
duced from the experimental pearl oysters.

Grade A: high quality nacreous pearls with no or
one small blemish at the surface; B: low quality na-
creous pearls two or more blemishes, or with large
one blemish; C: no commercial value pearls (pearls
with extremely large blemish, prismatic pearls, or-
ganic pearls).
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Table 2. Results of two-way ANOVA without replication for grade A pearl produced in the present

study.

ss df MS F P
lineage factor™ 18491 1 184.91 382.83 0.003
Month factor™ 53.15 2 26.57 55.02 0.018
Error 0.97 2 0.48
Total 239.02 5

*'SCS and hybrid pearl oyster lineage groups.
*2Three of the month in which the grafting was carried out.



i

BAFKRK - HPHEZ

50 Grade A
40

Rate of pearls produced (%)

June July June
SCS Hybrid

30
20
10 I
0
July

CEEES B E-dA

S0
Grade C

40

30

20

i 1 I l

¢
June July May June July
SCS Hybrid

Fig.5. Rates of grade A and C pearls produced from the experimental pearl oysters.
Grade A: high quality nacreous pearl with no or one small blemish at the surface; C: no commercial value pearls
(pearls with extremely large blemish, prismatic pearls, organic pearls).

1.40
— 1.20
£
é 1.00
<4
& 0.80
<
e
© 0.60
a
& 040
>
2
£ 0.20

0.00

SCS Hybrid SCS Hybrid SCS Hybrid
May Expt June Expt July Expt

Fig.6. Thickness of nacreous layer of the pearls pro-
duced from the experimental pearl oysters. Values
were expressed as mean=*+SD (n=30~74). No signifi-
cant difference was observed between SCS and hy-
brid groups in each experiment.

77, WRBLZEBOHETIE, WTINhoA & LmRR
HoOBICHEBEEI 2o 7= (P>0.05),

z2 R

AHIEIZBWT, SSETHDHAT V7 HEROEIRIL,
BRE, REBLLOHBEOLERRLE, A LT
AFEOEIRRETHY, MABRROEMII—HLT
W, —HT, VI FXRBEFIEHREINELCT 7
DEHROAJOEEE, WRBRE TRAR> T\, B
DF R« I OFRBIT, FkEL ThbAVERR FRHEA
hE L THERR2EMT 28I, KEOMIicNa s
MERRLAETFEAREDRYBFRRDO—2ILRD EEZ LN
% (FA 1966, FiE 5> 1988), FT/-fm S (1989,
1990) &, Y IOEHKIIBORARELELELTVWDSZ
EERBE LTS, AFETIHEEHRCET 2HRAD
ATERREEIL, SAPLTACHITTETLTEY
(Table 1), ZOMHAIECT 7 HEROHBEIEGLRAL

Thol, TERME CIIEMBOREENESNT27
BEOHEIZCT v/ EROHBRBENREbEL, =
IWE TOHE & FRROBER B L bz,

—HT, FEHEEAICBTHCT v/ BEROHBE S %
BERICBT 2RBHOAMBREE L L5 L, 64
OEFEROIEE L, CT 7 HBEROEENEN > A
HMEOFBPERLS 2o TRY, AMBEREEL VI - XX
DEREBEL EREFOBBRETHoT, ¥ - FADOH
BRI 5 BEOWRBALISOER & LT, #Io3
HRIGCET A ABRENEHSIA TS, HEAE
(1961) 1IEHANCHOMHSIT (EH) FELETV, &£
BREZEECHELZVSVIR TS E5 2 & T, Ml
CRARE (RE) IO @RGSR S, &
DZERVI - FRAOEBIEPITHLHZEEFHELT

o ETEELGHOERREOEEL U THERFIC
BT AEBAOKERERO Y I - F XOFKLHHY

WKEBTAZL2RTEY, BEELMRAOEHHRIT2~4
kgfBTHolz Z L EHRELE (EAS 2010), RIFR
IRV ORBR B OMZR T & Idae~3kef TH
D, FHRFOEL L TRETEERBERAICH72b0 L
Ez b, RFROEREHD &, BEREOMZR L
Co v 7 BEBROHEEE L ofiZi—E0HEmMmiTR<,
BN DBENPR Y I« FAOBRICRITTEZEIIAKRT
otz

PlEnkoic, AFFEICBITARBRHEEZHERETOY
I - R AOBROBEICEL T, FZiFORBEOAETE
BTSRRI D IBRE RIS bR T & A
5, Zh5SAOAEBIRBEERR & UEE&R DK
BSORBREICLDAREENEL O, THICEL
T, AR CTRERREOEFZACBITICT V7K
HOHBRESOEEITRR> TV bO0, I - FX



B2 X T LB N ERET 2 Y W A & 2R O BB E O s

DFER VAT 7 BEROEMEIE—B L Tz, ZOHE
I S TRVA, KREOREERSERO YV T -
X ZOTR & IHT 5 HEIC/ER LI- TREESE 2 Hh,
BHRWE CREOBEFREZE 22 ETEKEY, E4E
i bR O R OEE, T2RLOLERROMMICET
LA, BEREOKRICI > TEELZZ TS LHMES
nTna (BT - FR 1957), AR TS RE & M
HOBEKESTA B EITRE LW ienss, Bl BEANE
RBRETRERLZ LTV - FAOEREEICE
BIHZ2LbEZE2OND, 5%, VI FXOERIZK
E9Z 5 LEBEROBE SR BOMIIRIT RO
BYHADBLETHD,

ARRICBNTIHHBRRADFBZHEL VAT V7K
KROBEIGHEL, CT vy HEROEIEMEY MM THS
L=z b, ZXEORKE, T4abbBRREEIC
B3R 200 b A DAERS R BEROBVWICER T 5 T aEtE:
Bdd, AARER L RERLPEFRAOAFRED L
WOWTIE, ZHETIEHOBRERH D, TR DLOH
ET, BARLOR ORI TERB A LN DFHEIIHE
FRBVRRETH D, FIH D (2002) 1XASHER O AFABLAL A
EZHARL Y BHMEVKETHRE T2 2 L 2B L
ZHER CIIA U DRk L CHRIRERE LT 5 FTREME A
AL, B (2002) WAMBEOREEE AR E
£, HARERTIIHINGEE ORI AR5
E200S, MR CIIATEMRRO R A L T DA %
W EERELTWD, AR THLHAEREZES & ¥
DHBHE LR TREAO S PNEBBROLEEENF L
HBIRENDIHERThHoT, EEELPBECERE L
FRG OB AR L RHEROABIRIES R L-REICR
WTh, REHITHARIZAT B L D AHE
DORBEENBLHEB LT (FADL 2007, 2008), =
NoOWENSL, HAHLZME OMRBOBRETEE
FEELTERY, ZARNEEEZEOERRDY I - X0
BRI EEZ 5TV DRSNS Y, SBBRHTH
EThrEEZSD,

WIZ, BRHELTORERERME THIRERIHTD
TSP OWTEET D, AR T, &FEAOKE
REDMADHCRICERA T L, AL —E
DA b A DN oT, RERICE BERTH 5B
BOREEIZOVT S BRRE T EOMEMIZRL, afl
FERER LB SN 23R THo7m, 2D &b,
WA H & O REFROBRICL 5 RERFELT TN

A2LiEBZONT, BRI AR EIEREE TH D
CHER AN, FoRBRAOREHEBESERDEX
(EHRWESWEES) 12OV Th, KMHETEERE L
ARBOFEEENBVEMICH -7 Z ELSME, ®BRA
ERMBUIBWT—FOEMPEEIRDONT, WE
OEBREBIZKEAZRIRVNEZ 26N, ZALD
BRI, 31 (FADL 2015) ORRLFAETH-T,
PEozZEhs, KFEOFAETEISRBRETHA L
bLEm M EEREEETOOIE LERIZ6A TH Y,
EBVERRWEEZ b0, F-AAREOEKNE XL
BT5L, WThoHZEA L LHRBEOFIMER, BB
ATy I - FXDIERU D7) B0 6 5D A BN 225
HEREL WD ZEMNTFBINE, 2L, ZhbDff
RIIW02F0HLOFRTHY, RBIEALE-HBRE L
REEBIZONWTHL—2ORMERN-ZHETHLAEDL
DThD, ERLBEREOETE, 72 v HAOREL
HERORBICHEL KMITERERDIKELZHD L, K
REOEEEHM TH 5201285 H2H 128 £ TOFEHIE,
BLOHEZEITo75A BT £ TOFEEME (GREE -
HRE - LrIBRET=FY) VT VAT A
http://www.agobay.jp/agoweb/index.jsp) I, & biZ
WERIOCFEMOFEHE L I1ZEF Lok, 5%, BNEE
REAETL2RRRA L RMR OB ERBZIE 2R
DI, SOICHEBREERRYER L CHRE2ERTS
EBUBETHD, EFEHEOVI - FAWRIIRIET
BREOEGHB LUERNLER, REOHEL NS
BE LB, TOEBUC-R0 D FEHF ORI W -4
TRV T Z EREEN D,

E ®

1. AR EHEREL L@ ERIZ LV IEH L BARE
Tavlh4 (KRE), BARERLIAEEROREME
(RHEH) #RBAS L, 5A, 68, THICHEHHT L
T OERYE, REFROER TH B HBRGOREGE
(afl), AFIRE HEHEKLHEZREL T, BZANE
LORBENOBEL LB L7,

2. WEZANICERLE 2kt 5L, XBA, KHER
ELOARBOBE N R VBN TV 2, —F, ¥3 -
FADHEINIRGEEROE HOHBEEEIE, %
BRETEHSANLTAET TIRT L=oIIcxt L, 258
BTI#izlmL, mEoEmiIR2>Twi, 7



FEAZK - BFE - BEER -Hfn B4 9

WRALZMRIC LI HAEROBEL RS 5 &, #4F
AL LVUBEOEROFRERETH D LM
7o

3. WRALTHADKTE, MM OafE, BIEHHE
EHE, EXokx (ERBORES) BRENRLS, W
RRAOAHREBIRBE THL LEZ LN,

O

AEFFENL, BMOKES - BHKEZRINSEEER OB
Tele RAMKBEBOR 2 3 2 AR R FE [HIRRE
Bttfif / _—va v b EmARE - BREA—/ =T 2y
HOBRG~OEN X 2 EHRKRBREIN R 128
WCERE LT,

X &

HA BB(1966) : REEBROHBGIEIZET %, &
HESH, 4, 1-204.

BEABR - B - B B - KRE - FEES -
PINER - HOBAZE - HEEK - #@)I—4& - HAE
F - KILEH - ILTHEE - BIRF LR (2007) « BARE
T aY A LT 2 A OEFERER L OEK
REOkR. SAHEEEHESH, 21, 1-5.

FEABFR -k B - Ak E-F MRS - AUARE
(Lg% - ZHEEH - B & BEE— - Uk
E - RN - LB IEZ (2008) : AARPET =Y 4 A
ERHET 2 Y A OEMFMER L OERME O -
. 2E#EFEINFRS®R, 22, 9-12.

HABR - EXREL - FIEANL - HAER - Al = -
HAL BH(2010) : FEREFOT 2 Y A OB L&
FEEME R L OEKRWE & OBFR. 2EERE S
W, 24, 1-5.

HFAFK - ATET - BREE - hEEH - & R -
I OHI(2015) : PABA A EEL THRKFRICL
DIEHENTT av A OERK, FREFEREEK
WE. ZEOKEMRATIERE, 24, 1-8.

FEAHE (1961) : 7 aY A OF SEFMICET 548
ZROAFZE 1 -T. ENEBRFRRTHRS, 6, 619-635.

MALOAS - HH B - bk BiE - B (2006)
7 2% 5 A Pinctada fucata martensii O] &
~NWRERB LU EER L O, KESEM, 54,

293-299.

BINEBZE - oK - MNER - =8 = - kHEC -
AL« ALK - PEEE - FHBE - AR
= (1999) : AEBEF BB L OREFREICL ST =
¥ H A Pinctada fucata martensii O BRSO R
AL ZEBIR D N BRI S, ARG, 65, 241-251.

IR E19984E R (1998) : HEBRFTAIA, AL, pp.135-
175.

BBRA #2004 /) (2004) © HERFRA4L, B, pp.67-
110.

EERAHE20084AR (2008) - ELERHTRAA:, K, pp.35-89.

B Bk (1972)  RFEBREICBT LT 2 ¥ I A1,
Pinctada fucata, OREBLCEERLBICEES
RiETERERICET %, ZERSIKERRG
AR, 1: 32-149.

7 EEFQ002) : PEMEXDEME, PEHEXBARET =
YHA OHBEGOERR LUOAMBRORELEL. &
HETH RS, 16, 19-30.

BT — (1987) : BIEHICRAE LT a YA ORBE
J~NEEH L MEREAEE. 2EERKIFES
#H, 3:45-48.

Nakayasu C, Aoki H, Nakanishi M, Yamashita H,
Okauchi M, Oseko N, Kumagai A. (2004) : Tis
sue distribution of the agent of Akoya oyster
disease in Japanese pearl oyster Pinctada fucata
martensii. Fish Pathology. 394, 203-208.

WTH BF - i 05 (1957) : EEBRIROMBAAIE 1L
FHINC L D ERREAEE OER. E L HEBRFIEAT
#wiE, 2, 107-112.

FOMIEE - 89K M8 - ARBIF —(1988) : LA - BER - A
BEEROFR & ERRORE W, SEEEHTH
REW, 4, 21-32.

FOHET - MBS = - 83K # - LBE AE(1989) : EER
WERAIEIC BT 2 BEHRE ERMlRORE W, 28
BHAT L], 5, 7-14.

TSR - 8K M8 - ARBR — (1990) @ L AR - RER -
HMEEROAR L EEAMNHBEROLHER. £
ORI E S, 6, 7-20.

AR - (L FEZ - WAERER - MEEF— - 12 £F
(2002) : BARET a¥y b A L PEET a YA XA
AT av HA OFIRZHEAOEBRAERICET DL
8. SEEEATHAZER, 16, 1-18.



