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B ARBFEGIAT 3 EE L 2 AR SR RE
AR FOBTIR, PEAG TSR Al AT RO A
fiE, DA D97 v [ LR 2R 7 sl O B Rl
S HEARHE S B 22 50

1 #MBEFE

1.1 FEAKIR

2015 4 2 A%, M3EME Taylor Dl ZEFRFE /A H)
S HEE R AEASHE WG 1800 4™, JCE T rh BB R i T
VLR T L R s B R e 3 1A,
EAMERR A B, IR, AT BEAR 415 1670
AT AR xR, VRN E A CE AR,
12 EmEEHE

K FH G 5 P 8L T 2 ROy UM EE g
Aht Az O SEREBER, X BT, 4
M5 Z2 R B B U 82 AR (829+824),
T BARAN R A FAA S ORAEREA TP AS
REAX G EA Tk, LFREE R KT
M A 18 - nQE 0], T 30 MR HA
MIZR R (303 x609) X+ E BT, R A
(1) 5 A 96 X HLIE R (965+969), 32 1AL
ZEFMFE R (328%609) (3 1).
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Tab.1 Experimental design for building
basic population

FE R

RMERHTZS

Hl it
HH item American stock Chinese stock

élﬁ]};@%‘@%i . 82(823+829) 96(963+969)

full-sibs families

REALESA 1800(303%609) 1920(323%609)

half-sibs families

X E B AR, SRR R Mg,
HFHEFZE D BHH, SFWEE—EERET
344 m® (2 mx2 mx1 m) KM PR, BN
34~/mL; R PRI b=, A& % D A
e, afikES—RERET 34 4 m’ KR
Wb SR, BN 3 N /mL, 24 e
Falo o LR AR A 4 ) M 58 2 RN [ ML 58 2 R IR
FER AL B 3K, XFEIE L TR A 2R MR R
LRI AR (TR % X R) IR G LR LK FR

P () SRR RO R R
1.3 FHEF

i E B, ESREEHAE 20~25; F s
AUJE, HEDLREFREE B HIAE 15~20, N5
AME, 6 HIBLIET, BB (Chlorella sp.),
ZJEIRA TR 2 S £ "B 35 (Chaetoceros muelleri)
(EFLE=1 1), BER BRI E ., &
16~18 d 357, 4 IRl | IR, 2, i
PR SR . 203 30 d HEDLES T, Hose e
10 mm A4y, BREHME TR, FEA S5 mm ML
RS TR PO ARER T W5 37 58 X A7 R 18] & AR,
FARR EERIAE 240~300 4>, BEEMEN A K, F
WH LB B, B R 10 mm A9 B DL 37 A,
LRI RZ 50~60 1>,

1.4 JEEHR

2 WK R IR DR iF 5 5 g B T SR AR e
.ok, et BE L FoE LM, SZAEEN
ML S50 D BIL UKV, ) RS AR T
TAU15 Hiig, 90 Hit . 360 H & AY7E R (S H),
S XTI H WS A %

15 HEES

KT PRUETT 2551, T ot . S E T
DL 10 NIRRT AL, ARTE 3885 o IOE % . H
SPSS19.0 He it K #4773 A AL 3, A [
S5 2 TR] KR A 1 b R AU 3R 7 28 93 B O i
(two-way ANOVA), H Turkey HEiFfT4H[0)Z 5 [
B, 225 WEMEAKFRC 0.05,

F AP - 43 B A5 A8 Az 0 B 44 S 5L (stock
origin, SO) ML X} % W& (mating strategy, MS)Xf 4%
LI TR

Yijk = p +SO; +MS;j H(SO*MS);j +eijk
K, Vi KAEE §ADRHA ] MR T TS
S on NHEEG SO e m A AR IR G=1, 2);
MS; 5% %5 B FLXT SR B (j=1, 2); (SOxMS);; M
PSR 5 B X SR M 1 2 HAE L e R RHALIR 22
(k=1,2, 3).
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st/ /s WA B, 5T SEE R/ MR B 1E
LT, E R REAS A W5 5 R (E R, 7E B,
5 [ BE A4 W5 1 B = 4 2 /D T B BE 4R (P<0.05)
(# 2)o
22 ZREWRK

5 [ B A RE A A 5 B A% I 3 KT b AR,
A B I A2 35 L Rk R Y e 2 T G
1A(P<0.05, & 3). F [F] i B 4[] it i e x5 = v
AN AL S HE o, EEER Rk 3 TR
£ 5(P<0.05, % 4),
23 FiEHR

15 HIBEF, o BB e A 4 W5 4 U7 1
WE TR ERA, SR, thER AL R
SWE T REREA; HEDL 90 HERAS, [ HAR
TRAETE R m T REREAAR, SR 360 HRHET,
5 [ B R AE 15 AR R BAR, AR R
(% 3)o TENCIIMEL, & BT Oy =X oK 5 e B A7

TG 1, R AR TR R R R A S Y R 3R R A
(4,
24 HEKERE

M FRER IR AR 22 5, L EREAR D R4l
BERTHEBE, 4l 15 Higet, 52E#HE
gl 2 R T b A HEDLIDT 90 H g, SEIE
TEOACHE DA% & 38 K T BRI, R0 360 H %
i, EEBHA TR RS S EY B E KT E
(R 5) B IE R R i A KPR RE Y B R 2L H T,
T FE T 5 W% JLF- v A R BT AT 1 FH (3% 4)
25 FmMIE

TSR RE ARy B 7 S A 52 SR 20 g/,
FE PR LT HRTE 90% LA I, T E B 7R
60%~80%; UNHBE R S HLA 2 SR 25 g/, EE
FEIR L RTE 87%LA I, P EBEIATE 35%UU T,
UNSEKE B S OAE 2 XU 30 g/, SEREIBEIAR H A
69%LA I, TR EBEATE 3%LAT; WSk i A
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Tab. 2 Thesize and fecundity comparison between two Crassostrea sikamea stocks

n=90; X +SD
A A e s a IS TE=N
K 8 /mm 52 K fmm 98 /mm T/ T TR/ RO

type shell height shell length shell width fresh weight shell height/shell /(10%ind )

P & & g length/shell width fecundity
ilﬂﬁ{ji 63.65+6.34° 43.41+4.23" 24.27+3.18 39.68+8.28" 262:1.79: 1 455.62+118.96"
American stock
R 55.28+4.68" 32.41+5.14° 18.91+4.17° 20.13+4.72° 292:1.71:1 960.18+145.73"

Chinese stock

T RIS AS [R] R 27 5 [ R AR i [ A 1) 2% 57 .35 (P<0.05).

Note: Different letters in the same column denote significant difference between American stock and Chinese stock (P<0.05).
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Tab. 3 Hatchingindex and survival ability comparison between two Crassostrea sikamea stocks

X +SD
K P43 /um 2K 2% AL 2R /% 75 AR /Y, 1715 2R /% survival rate
types egg fertilization hatching metamor- 15 A% 90 HiR/% 360 A /%
diameter rate rate phosis day 15 day 90 day 360
ilﬂﬁﬁi %W@ . 46.48+0.52°  90.33+2.75"  83.55+5.43" 61.42+6.37° 82.47+4.34° 71.40+3.46" 17.13+3.62°
American stock full-sibs family
#IEJHE . 46.70£0.56"  89.77+3.06°  82.19+6.08° 57.49+7.45" 80.57+4.90° 69.23+3.95" 15.90+3.44°
half-sibs family
AR %W@ . 44.27£0.54°  96.61£1.78"  91.07£2.93" 75.81+8.62" 88.03+2.63" 80.57+4.06" 36.27+4.01°
Chinese stock  full-sibs family
IR 44.30+0.52"  95.36+1.93"  90.25+3.14"  71.22+8.73" 87.37£3.20" 77.93+3.52" 33.43+4.60°

half-sibs family

TE: R RIFUA R 1378 WA RER B[R] —BEAA P 2 R 6 J7 4[] 22 53 1. 35 (P<0.05).

Note: Different letters in the same column indicate significant difference from between families (P<0.05).
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Tab. 4 Analysisof variance showing the Crassostrea sikamea stock origin (SO) and mating strategy
(MS) on growth and survival for each experimental group
2K items B source B E df FRIE_survival R growth
)5 MS P #J7 MS P

15 Hi% day 15 SO 1 0.053 0.001" 0.014 <0.001™"
MS 1 0.002 0.410 <0.001 0.667
SOxMS 1 <0.001 0.745 <0.001 0.757

90 H it day 90 SO 1 0.074 <0.001™" 0.185 <0.001™
MS 1 0.006 0.145 <0.001 0.907
SOxMS 1 <0.001 0.783 0.001 0.664

360 Hi# day 360 SO 1 0.145 <0.001™" 0.068 <0.001""
MS 1 0.002 0.230 0.002 0.346
SOxMS 1 <0.001 0.610 <0.001 0.815

360 H i B SO 1 - - 0.898 <0.0017"

day 360 MS 1 - - 0.039 0.072
SOxMS 1 - - 0.002 0.550

i+ FORTEORIR . BUX SR B S HAR TR A 35 (P<0.01); *** IR TR IR . BCXT 5 4 B 52 HAR AR WA AR .35 (P<0.001).
Note: ** indicates siginificant effects among stock origin, mating strategy and their interaction at 0.01 level; while *** indicates great sigini-
ficant effects among stock origin, mating strategy and their interaction at 0.001 level.
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Tab.5 Growth performance comparison between two Crassostrea sikamea stocks

n=90; X +SD
. DZhd 15 Hid5EE/um  BAEME/um 90 HiBEE/um 360 HiA5EE/um 360 Hid M /g
tvoe KA /um shell height at metamorphic shell height at shell height at fresh weight at
2L D larval size day 15 size day 90 day 360 day 360
RIEREK %[ﬁw@‘ . 65.85+1.40"°  338.33+17.44° 360.70+4.05% 38.52+5.45°% 61.63+6.19* 33.40+5.64*
American full-sibs family
stock Rl . . . . ; :
. . 65.82+1.39"  335.67+20.63° 360.05+4.03% 38.63+4.98° 60.99+6.53° 31.27+4.90°
half-sibs family
R @m@ ) 62.80£1.31°  321.00+20.74° 356.07+3.92° 32.46+4.80° 55.48+5.02° 22.81£3.97°
Chinese  full-sibs family
stock BAG
62.78+1.27°  320.67+22.43" 356.42+3.86 31.97+4.66° 54.51£6.60 20.85+4.08°

half-sibs family

T B [A) 7 Bl R PR B2 ) — B A 2 R C xS 7 2 i) 22 53 1 3% (P<0.05).

Note: Different letters in each column indicate significant difference from between families (P<0.05).

M L 35 g, FEBHALLRTE 23%L)0 1, i
H DRI v A I8 BRI T SR R A e L
40 g/, SEEFEAR L REAR, T E R A AR
HIZHAE T (R 6).

3 iTig

31 S|#ME=

9 [E BEA T W BE R ALk T HARREAR HL
J& 1947 4% H A ] 32 B A A5 i 547 1Y o BT
WAL H AR W5 KA FE TS, B AR FH BE A4 5

R WK AW HEN SE E 1 . 38 EH IR H K
B, XAk /N Y BEAR 4 5 R T HE RSP P g B
TnEESE, SRy itk 3% [ Y DL 282 06 M Ry 6 5 o
FHRL, PR ORI T EE IR, AR LI, Tay-
lor DUZEFRFH S Al 223 T REAR W5 1) 7 b Ak 37
M HJF R ER TAE, fid ZHENFRE, 5 E
TR T REAH WL R AP BT, H ik 4 Bkt W5 v
Y, GRS, R 2 R,
283k % S [ BE A W BEAK 1Y S 2 A b R B
5 [ REA GG E T RAS 42 30~40 g/, H/h
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Tab.6 Market size comparison of two Crassostrea sikamea stocks

=220g FTHE/% =25¢g ETiHR/% =30g Elitb®R/% =35g EiHFE/% =40g LR /%

Tj‘ percent of market percent of market percent of market percent of market percent of market
ype size=20 g size=25g size=30g size=35g size=40 g
5 [ A %Iﬁlﬂ’@ ' 100 o5 03 5 o
American full-sibs family
stock A=
:i: [E]H@ . 91 87 69 23 0
half-sibs family
hERHE 4 Iﬁl}fﬂ _ %0 35 5 . .
Chinese  full-sibs family
stock N
R 60 13 0 0 0

half-sibs family

() 20 g/, RIIH 50 g/~ SR, HEHRE
BY A REAR GG — NI 20 g/, REEPTES
10 g/ AN, HE BEARH A AR/ N TR, 2B A
HAEUTILE: (ODEE&T®E, o FHAEHK
M BF AR Q) BFAE REAAT NG 2 B, WK,
HARK KSR EAN R . HEAE, B
AN, (3)TE R BE R FOR A, AN A AR K bl
RV 2 A A RN SR G A SR | 1) R A 5 R H At B
A R A B R 32, o T AR A Y BE AR 4 15
INEIAE SRt VR A BRI REAS WA DL BT R,
evrkb b E REA WG AE KA
3.2 HEeiEaE

XTI E, A rEae F 2R £ K%
R A Bk BV NARBESE AT LA H, 56
[ RE A AW B R AP AR K PERE, — 4R 1R
Sem . BHEP R ER TR E - ERAR, X
KA € E BEARAE Taylor AR 440 T2 ANT
PERE, dlifb TAERKAMOCHER, KA PE ALK P
Fetk o X TAEEMERN S, EEBATR AR
P AE TS L #, 3 AT RE A R o R AR G b 3
[ PR, I X PR AN 5 Al N Y
H ] B AR R L A AT g, B AR PR
X2

308 3 PR AR SR T R T %o S gk 1) SR - 43 A B,
FF A SF Y5 5 ) A= 7 R e R R, T X
FEME LT AR A FE SRR (AR A 7
H, ARG 2 R R R AR TC RS R,
MR R RAETER R KR, HEHTER

e, MARKEIEACHS, R4 R 5E R
DL A9 G A O RO AL AR L™, AT 5 1y Fi XoF
KRN T RINZEELIE, TEEXRNE
[ IR 2R 0] B &) Il 38 7R, 17 AC &R 2 1R g
RAATREELSZ kAR ER,
3.3 AMTMHEITEM

T T ARUES | Rl 4, B 38 E R E AR
FEB PR TR SRR 2, SR A ) Oy SRR LT
FES AR T AL i, FUEILBAT AR
P A0 A S P IR, B Lk R A S e

A GG R TG, 5 [ ReA 4T W5 B A B Y
ARG, 1 AR R 30 g/ Y L FRAE 69%~ 83%,
i oP EREA AR T 3%; A0SR b [ B A 4 g5
TS E R 25 g/, SEEBEAG W R
Fi5 87%~95%, IMiH EHHAIE 13%~35%. H
AT I, X E E AT RO, BEAR WG T
TG B LR =25 g/ /NCEM) L IE B, 1T LAE
HRE ST P B T] A A 7 M B BB %) 1 A O, G AR T
Yok o Je I REAR GG AN J2 2 Ah 2 A7 1 R LA,
A AT DAGE i 7 2 2 Bk B R, TR X AR
(I8 N BE 75 o] D A S AR 2% 22 ok ik £
ERR AR HE, e REB AN ERE T, N
MARAGE P . e BR A AR5 i R Y

B, ARG T T 36 E R A RE AR 4 W5
M5 Fp, P T PO SEREBEIR, I ER
A REAG G N T BT R AR NI 357 B,
D0 o = 2 Ny B € I T S X B e =S R ES
A A 5 B B TR T — S SRR, R A el
e R 2 R BE i 1 A
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Construction of basic population and performance evaluation for
American Kumamoto oyster Crassostrea sikamea

ZHANG Yuehuan"? WU Xiangwei'" >, QIN Yanping"?, XIAO Shu"?, MA Haitao"? LI Jun"?,
ZHANG Yang"?, YU Ziniu"?

1. Key Laboratory of Tropical Marine Bio-resources and Ecology; Guangdong Provincial Key Laboratory of Applied
Marine Biology; South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China;

2. South China Sea Bio-Resource Exploitation and Utilization Collaborative Innovation Center, Guangzhou 510275,
China

Abstract: The Kumamoto oyster (Crassostrea sikamea) was first identified in Ariake Bay, Kumamoto Prefecture,
Japan, by Amemiya (1928) as a variety of the Japanese or Pacific oyster, Ostrea gigas var. sikamea (“shikame”
means “wrinkled” in Japanese). Ahmed (1975) elevated it to species status (C. sikamea) after careful morphologi-
cal analyses. Banks et al. (1993, 1994) provided genetic support for C. sikamea (Amemiya 1928) as a species dis-
tinct from the closely related Pacific oyster C. gigas (Thunberg 1793). Wang and Guo (2008) developed a simple,
fast, and reliable method using multiplex PCR to identify C. sikamea and C. gigas. The Kumamoto oyster is now
known to be widely distributed across East Asia, including Japan (Ariake Sea and Seto Inland Sea), Korea
(Suncheon Bay), and China (southern China). In Japan, Kumamoto oysters only command a small share of trade in
the oyster culture industry, chiefly due to its small size. Therefore, little attention has been paid to securing aqua-
culture broodstocks except for a recent endeavor to produce hatchery seedlings. However, in southern China, re-
cent sharp declines in wild resources due to environmental pollution and marine reclamation has led to the devel-
opment of artificial C. sikamea hatchery and culture of C. sikamea to meet demands for increased oyster yield.
Kumamoto oysters were introduced from the American Taylor Shellfish Farms as exotic germplasm. A core-based
group was built following two methods, and the performance traits and introduction feasibility of the oysters were
evaluated in comparison with Chinese stock as the control. The American stock has faster growth, lower viability,
and higher commodity rate than the Chinese stock. After 1 year, shell heights and fresh weight of the American
stock increased by 11.48% and 48.12%, respectively, compared with the Chinese stock. Stock source was the main
factor affecting performance, and there was no significant effect of mating strategy on phenotypic traits. This
study found that the American oyster in China has strong growth potential and provides valuable experimental
material for improving the Kumamoto oyster, while supplying excellent variety for the oyster industry in southern
China.
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