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[IPEESS” S Bn:ilst7/E it bzd i i PSS\
fE, EGRZAET MR E L LE T HENEM,
A5 2l R R BB IRASE T A0, A A
AR T 580 R, EEHE ) B Mok B [
I, ISR IR AR F A IR, BAUE R 2R
7RSSR, REEIR A nk e, Bk,
WL IR A A 2 3 4 [ M R A . ik

PSS, 5 LA SRR M) 2 DR CR i) 2 25 Pt 2 [

K U 550 T A R ) 2 5

kEAE VL EEET, AERS, K £ EXTS, EEW
Tk, Fwn' ZEMAS FFH°

(L MR H T T KR E A, IR H 8 2660715

2. WP BE R TERT T, WETEAE MBI AT RR L M T S SR, AR UM 5103015
3. KEWFERFA G AR, TR WRRMET TREORPT L, L7 KiE 116023;

4. HEWREZHEMIBEETAERAHR, (LR 5% 266105;
5. SEEGHAVE MM 37 K2 Haskin DU2SHFSE S, Brdemg w5 Hir 08349)

WE: N TIFRATFERAG SR IHGRE AT ELRMMLE, T20104F5 7, URAE
R AL 7 S AR N AR T R T 2x2 4 A W Rl K 97 B % 4 GG(Crassostrea gigas® x
C.gigasd). L4 45 B % 41 AA(C. ariakensis® x C. ariakensis?). IF & 4l GA(Crassostrea
gigas® xC. ariakensisd). K & % AG(C. ariakensis@ xC.gigasd) 4 L3041 24 ik . 47 7 F
REMEAERA LML, L FR\TTRELET, £REXVW: GAERAL AG
AW ZEBREEAARME, R F N, REAERG T ELHELEIFHN 0, GA A%
KEFEERKAB PR EFLMEE, T AGANEHARH T ERIAL,; 4= F
HERABRZBBFAZRN Y, MEHT. TAME, GAUATAEERS, HRETAEELK
I T AGAXSEMMK, RKBFET 724N, FNFEFHE, ENEAE T F £
KEBE5FFNEGAUERARHEFEKEFEMRY, MAGANEKRINE &KL HIHt
AR —wRENFEERS., FIFAEZ4 COl R ITS 52 T AR FHERKHA: EXXA
EXFHANAEEX LW ARBEGRARTF - ERRRTEALERLMAREE GA ALK T,
ARAEGF N RERRRET IO H,

R ATHRAY MR, RERG RRGS; ks

HRESHES: Q3217.2;8917.4 SCEREREE: A

WL Z% 448 (distant hybridization) 28 F ] . J&

BUE RUHT R,

angulata)-5 B 415 (0. edulis) iy Fa] 4252 .

A LU 2 T R Sl M S IR e, e it o ]

i HER: 2012-02-23 &R BHA: 2012-04-23
FEENI B - B K A RR AL AT H (31172403); [ 5CE S SEMITIT K& R AR H (2010CB126403)
BIAERE . F£IEME, E-mail: zpwang@ouc.edu.cn

S5, 2 RE B A1 IR 5 R BT R A AR SR 2 A

DI R sS I T4 W5, FLAE 1882 4F,
Bouchon-Brandely 5t JT & T %5 2 41 5 (Ostrea

1950 4F, DavisUHF5E T K F7E4EH5 O. gigasx3t
PAEWE O. virginica A 38 PH 45 x BRI 4115 O.
lurida AP EIZRAC . B, “FEANITFRE T R4t
WERP A 2 22 HF9Y . Gaffney Z547E 1993 4F X} E 15
JaE g () A B A a8 R AT IR S IR, 2 A 4L
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] A A8 |y T 00 R AT st A% Mo, ol A
AR, A A2 LI W] A5 BE A N BE . B, %
L U L TP I SRR N R E S S
Crassostrea gigasx¥TtiL4tW5 C. rivularis®™, K
PEAHWE C. gigas<SEUM4TEE C. virginical® . A VR4t
15 C. gigasx 5% F4L4i C. angulatal®” | K EHEHE5
C. gigasxfEAAt MG C. sikamea™'®, JEiL4tW; C.
rivularisxZE W4 W5 C. virginical'l . JEIT4EWE C.
ariakensisx BEAHIF C. sikameal'?'%5, X ELLAE4
G, BR TR G 2 A A s AT LA Y
AP e 28+, HB B ] 5 38R /D g R 15 R
] 2458 F; {HIE, Wang ZE15I7E 2010 4F SO K4
by 5 4 2 g T R R A R, (A
SR ARIE (3 A ) e 52 AR T AP IR 58 .
R, ARG JE W I S s AR IR IE K £,
{H L E B A A /b, A B R 2 I 1 ) SR AT A2 A
B PRI ME S5 R AR

KOEFEHE C. gigas, XFRKA4LWE, 7£ 2008
4 Wang S5V TR B UA 10 K G4 TS 0 KR8 4
LISUPN S 7)1 1 I N O AW T o 30 R e A N
W R 2R, 4E7 R 80 Ji t, Bl mEhing, 2
L B E B2 T A At C.
ariakensis MAR“IREE”, JETE 2004 4E AR C.
rivularis il 4 R0, A fE R E AL TR, &
TEPLET AR T, A TR E R AR E
P T4 005 43 2 ) AE AR BTy A, (45 LA A 4 0
i) 22 A 45 SR ik — 20 2 B i B, KPRt WE S5k
T4 IR e 24 58 B e il oL Lk . SRR AR e
1982 AEMF 58 T AT 14 W0 5 30 VAR5 ¥ ) 24 52,
24 fsf (5 ] A 55 A ST VAT 0 R 7 A B ARG C
hongkongensis, fif H A -3 44 W5 1 7T 58 7 A 45 4
FHtWG, 15245 N B e, ARG T —
SEREDL, [HR G BE S, T RIER L IER
X M2 F, A Allen ZEUMHLBFSE T XA 2R
LA, PRBRDHED, I+ BT T 8L 4508,
HL R AR X 3K S 2 B2 A 1 2R R S5 R 4 734 o Que
USRI B DU A K S PR 05 5 A v T 4 W R A T T 2%
22, R RER AR AR Bz, DL EERULE,
XA PRI ] G A8 S AT AT, A Al DAk — 20 %
A B PR 2 B, ARAS T 2 A 22 5C HE DR AW 5T
P — AR . AR SCEEZR M T 3 B> D L 1 e 45
PERYEERE b, X R R 2252 i R BIPORE AT T E,
IR e A8 F AT A% S0, DA 35 BI04 )5 77 5E

PRR A TEAE SR A H 1.
1 MRS
11 FERKIE

£ 2010 4 4 A, REXFHHEOLARBEES)
AT VLA W5 Ok (V75 1 38 Ry S B A R}, AR B 095
RIGE M RAMIETARARHITATRA. £ 5
A0, WIRN a5 B R A
1.2 Xmgit

VB IS AT 005 3 ME 3 M, AT VLA 3
W 3, SR ARG O 5, AR R RS,
BB A M A SE U 80% GRS [, T R4
Y sE o KRN RIS 3 AR R IR IR A 5 —
T, BTFRAH &, BIRE R wiR A o
T GREIRAHR T GF, L4t WiiR G T AQ
FIRERET AS 4 METF4 . SRIGH BN 458
BETHIEI, VR KP4 E5 A 224l GOxGd, L
WA AQXAD, IEARA GOxAS KA
AQXGE, it 4 NSEERd . Oh T PR UESE I B o
, BAEERIRE 3 A EE AT Z R, b
T EAE WK IR 30~60 min, {5507 7543
AR T H A2 AR AR S A O T TS Y, Sis
Pl Feds, U R T5 Y TR A O TR N 5L 50
A, AE TR A HE T, DIRIEZ A % R
TS, WP HIE 30~40 4~/mL. HilE], 7K
i 25.2~25.8 °'C, thJF 27,
1.3 #HEsF

YIREEFTE 60 L BIEMEH, %A 5~6 4~/mL,
WA KSR . MR A (Isochrysis zhangjiangensis)
FI/NER#E (Chlorella vulgaris), B3R, HHT 4
W4, PR (0.3~0.5)x 10 41 i /(mL-d); Z )5,
S S/NEREE AR T D DIRA R, R E
(0.5~2.0)x 10" 40 fifl/(mL-d), H Z7EA . R4y
T H OIS Y R, REK A 1
Bl BT IHBRIEE % E W, AT BRE3R
Xof 5 B HEA TR A, A5 A S I 4 R AR —
o MR SLIR A R Y, SRR AR,
FERGRRES . o R E E, KiE25.0~26.4 C,
J#25~28,
1.4 FENEEF

oy B A, DL SOk N 2 S R A T
KWio UG 7~8 d, BT LA B 76 3 800 11
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HEDL, HEDURE SR AR, PRI, AREHE D
AL AR BAE], KR TE 18.3~25.0 C |
B 25~27, MHEDIAK Z 60 HERES, RAED
(0 7 2R LR B R ke, R R T Vg SRR
ARRA G IR N ST AR R . BRI ik
B3 AEE, BAEEREILIER 324 KHEDI Yy
Bk 9 ANRIAE (AL 3 mm)H, HEATEINER .
F AG ZASHH RARAS T 72 AHEDL, W5 H2EAE 2 K
Lerh kSR . EAMEE I, UK 12.0~30.0 C,
ERRE 24~27 WA HEDUAE R E I 4%, R
JE, 4% S0 2 2 AR R — B
1.5 MEIER

MEFEPREFE: 2 0. 3. 6. 9. 12, 15,
18, 21 H & M7 iy S A7 16 2, AR A A (] &)y ) A%
AR AR ] R AR A MAR, 90, 150 i 210 H
WA FE D1 52 i3 AT 2 BRARTE B SR A H ROR
(L0x)il i, 3245 26 0y 320G UN 9% B 55 2 R i 0 285
ME 53 L WAL R A DIE &) Hu %% B 5 526G 90 2% i
(ONEE s A

AR S HIAR WA ST 5 IR A 5T A AL 4 1
INFETRE . 5T <400 pmfY%h g AE B N H
TR (100) ;5255 =3000 pm i HE D1 R FH H 1
iebr R RO . A U i, A B A AL
30 MA

4 HAFTE N R H i 4 % 5 D B4 #
WM E S, BRFN NI 2. KA
SCHE DU 2 T 34l AR 1Y 30 AR A ]
NG BT IR 2 90%4) Bt 58 i 28 25 A e 1] ;
HE DUAFE 2R R AN [R) H I8 HE DU 55 IR 58 B A 2
HEDUECR I E 403
1.6 =EERE

% M8 Wang ZUF & 195 A COLZR R 1A 21 i
ARG Dk, X HEAR R R A
ME . WAL % E S IR Wang 2291 R 51 951,
FIHT ITS (UM IR DNA NEE PRI 2) 2
A, MIEHITY G B WA S
TLAT WG R BER/INARTE], BT LA 8K 433X 7 4 )
Flre BRAMFHE A COl A ITS, Xl i, A
I RERE X 43 T AT 2% 28 7, T FLRBAZ IX 43 Hh 24
LY IE L AS A

1.7 ZHLHE

Sk Y A U T X 5 s X &y R IR B
B, S 88 Zhang Pk, FIFHAUHE T4 B
BUAG BE AU (EO) S B %k 75 Z(MT) X 2238 H %))
HAE R S A 5

Yij= U+ EO; + MT; + (EOXMT);; +ejji
A YAk Z i IR R RO 7 SR e K
(FEIE2R); WA R EOh 74 (FF- 14 ) 1 5P 5 54
WL (BEARZLRD) (=1, 2); MTR 58K (771 5 B e X
BN (=1, 2); (EOxMT )k B il -5 e X 5 W A9 58 B
YERT; e MBEPLIR 22 (k=1, 2, 3).

Sk T ) 2% 5 0 S AR O A
% W8 Zheng % P22 il G 9k, R A A
A i (heterosis):

Hgea (%) = [(GA+AG)—(GG+AA) ]x

100/(GG+AA) (1)
Hoa (%) = (GA-GG) x100/GG
Hag (%) = (AG—AA) x 100/AA Q)

L, G AGPIARFR A AT FIE VL4 5, GG
GA. AG. AAGHNFIRA LI AR F, 7ERl— H i
MREEER . A1), AN FR P EFL
B NRQ)FRBIN G IE . A IR
Fl e
1.8 HiEaIE
RTINS, A IR . e, AR
AR EEAL X Loglo, Frf AR . 141%
R ARERI AL R ROIE X sR%. F SPSS18.0 4t
TR X B AT o BT A 3, AN [) 552 56 201 ) 45
(1) L A8 SR FH B TR 3R 22 43 A 7 15 (Turkey  HSD),
25 BEMRE N P<0.05,

2 %

21 WMUsH
K415 GG R4 (53.60 wm) {8 35 K T
YL AA(51.23 pm)(P<0.05).AG Z K5 %(12.91%)
A, BE/DTHE LKA P<0.05), GA ZHE*H
(95.13%)5% 7, 5 GG(99.33%) JC ik 3 2 57(P>0.05),
HEEKT AG. AA(87.43%) (P<0.05) (% 1), %
KK b, Fia) 2458 4 2 B0 A [R) R BE 1) 2= 4
B, Hoas Hag X Hoaa 20510 - 423, -85.23 J&
~42.15, AG B3 (6.22%) &A%, BE/NTHE
SII2H (P<0.05); GA WEALA(87.24%) 5 5, 3%
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KT AAB1.72%) % AG(P<0.05), {H & & /NT
GG(98.35%)(P<0.05) . Ak 7K Y- i Ffr 1] 22 o 25 34
FOMBAR, Hoay Hac & Hoxa 205100 - 1130, -
92.39 Jz - 48.10. )\ D IEA Hi#itk &, GA 5 GG
FK/NFEARL, 7% e 1) TG i 2% 25 57 (P>0.05), 8 %K
T AA Fl AG(P<0.05); AG ) D JE4h A% g ok T
AA, {EAE AT B 3% 25 5 (P>0.05). #IWF D JE4h
HO AR S B B B B ARL N, H RN L
F0 (D,
22 HHREK, FERES

FEL) B A A], 2% SE 00 2H 2 ) A7 B Y
AERZESR, TREEMIE Hao ILTHR 0, HES:
FILF Hoa B2 Hag HA W B AR X FRPE(E 1) 9
H i LAFT, GA K/N5 GG ML, AG K/ AA
FLEARRL, HUL G AREAS AN SEO0 2 50 5 i 2
KTFLLA R AR B PIAN 5255 40 (P<0.05)(#] 1-a).

FESLIR], AR R AR s, HRCh %2
e XT S e S BEARUN L FIVE (R 2). 9 HIBLUE,
FWIGH Z B)AEK 22 Sk — R, HR/NR)Y
—HJE GG>GA>AG>AA, H &SI A 257 B3
(P<0.05)(&l 1-a), MEHET, Az Rtk 3222 B 3wk
AR, VR kg B YR K% T o) 545 W6 52 ELAE F R N o A
AL O T IN], Hoa 2B 00 A A0 H,
Hac 2B H BB A9 A K 534, R AT FR AL,
TS E R ZE RS Hag JLT-R 0(E 2).

K RINIEEA i D B dUE o 0 H i, Ik
HFFETGE R 100%, Ffifs ol AR, 7716 R,
BR T Hoa B — R W 24 LB LIAN, Hag X
Haxg ¥R Ze R 5 #( 2). 12 HILAHT, GA. GG
TEVE R BN, (A2 AG. AA 1715 R/,
71T J 45 S 6 20 A7 %6 LR (I 2-2) . DATRUIF I
fEERE R, GA A% e, 5 GG L ¥EER

*1 BXWENFLSH

Tab.1 Hatching index of the experimental groups

2551 B4 /um ZAER % LR /% D JE 4l B/ um
items egg diameter fertilization rate hatching rate D larvae size
GG 53.60+1.61° 99.33£0.99° 98.35+1.87" 73.30+1.80°
GA 53.60+1.61° 95.13+5.23" 87.24+5.55" 72.60+1.85
AG 51.23+1.04° 12.91+3.38¢ 6.22+2.68¢ 67.40+1.69°
AA 51.23+1.04° 87.43+6.69° 81.72+7.41° 66.64+1.64°
Hoa — —-4.23 -11.30 -0.95
Hac — -85.23 -92.39 1.14
Hg.a — -42.15 -48.10 0.04

400 - 2 30 ¢
HGA HAG
_._H
350 20 L AxG
@
2 300 g
E“ 2 1w0r
= =
T 250 g y
“ ] 00— —®— 9o o o o
g 5
3 200 o 4
i %R
S ¥ o-10
150 =
4
100 -20
50 30 1 1 1 1 1 1

3 6 9 12 15 18 21
Hi#4/d age of larvae
(@

3 6 9 12 15 18 21
SR H#E/d age of larvae
(®)

El1 #hHBmEE@e)&REEKMRE (bR
Fig. 1 Comparison of larval shell height (a) and its growth heterosis (b)
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(P>0.05), B 3F KT AA & AG(P<0.05), K15
1.53~8.89 M HUEIFILHY AG fAIE RIRAL, 3%
INFHE SR 4 (P<0.05), Z4Fl45 3N - 95.06~ -
31.62; BAFIE HR - 23.63~ - 3.63(&] 2-b)

120 = GA

—h—AA

—— GG
—e— AG

100

TEIE#/% survival rate

aC o€
3 6 9 12 15 18 21

M Hi#%/d age of larvae
(@

2l A TG AE 12 HE LIAY, 252 NI ATE A,
1M 32 252 S W SR A FH 9S24 e
BT PR 15 T X 5 114 52 A D A R R A
(#2).

20 -

FETEL$Y% survival heterosis of larvae

_100 | 1 1 1 1 ]
3 6 9 12 15 18 21

4 Hiib/d age of larvae
®

B2 HHmFEE@REFEMLB DR

Fig. 2 Comparison of larval survival rate (a) and its survival heterosis (b)

&2 DNREC)REXRBEMTNHNEEKREEFEEERIT

Tab.2 Analyses of variance showing egg origin (EO) and mating type (MT) effects on larval growth and survival

Sl o 5¢r shell height T#i5 survival rate
source M.S. P M.S. P

EO 1 3.64E-0.006 0.000%*** 0.048 0.000%***
Day3 MT 1 0.057 0.914 1.602 0.017
EOXMT 1 0.006 0.000%*** 0.115 0.091

EO 1 1.62E-0.007 0.000%** 0.092 0.000%**
Day6 MS 1 0.171 0.982 2.112 0.052
EOxMT 1 0.008 0.000%** 0.188 0.106

EO 1 2.50E-0.009 0.000*** 0.022 0.000%***
Day9 MS 1 0.297 0.998 2.177 0.021
EOxMT 1 0.009 0.000%**%* 0.061 0.125

EO 1 0.549 0.000%*** 0.008 0.000%**
Dayl12 MS 1 0.160 0.000%**%* 2.216 0.064
EOXMT 1 0.256 0.000%** 0.038 0.362

EO 1 1.364 0.000%** 2.050 0.000%%**
Dayl5 MS 1 0.025 0.000%** 0.029 0.073
EOxMT 1 0.365 0.000*** 0.001 0.724

EO 1 2.250 0.000*** 1.981 0.000%***
Dayl8 MS 1 0.030 0.000**%* 0.023 0.057
EOxMT 1 0.252 0.000%*** 0.000 0.869

EO 1 2.093 0.000%** 1.896 0.000%**
Day21 MS 1 0.021 0.000%** 0.025 0.060
EOxMT 1 0.169 0.000%** 1.39E-0.005 0.960

1 #3RIR P<0.001, **3E /R P<0.001, ***3%/R P<0.001,

Note: * indicates P<0.05, ** indicates P<0.01, *** indicates P<0.001.
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E

AL S, GA AR, X
12433 d, AG B85 %, R I 2 A e R AR 2
(3R 3). GA MBS RK, BERTHELE
ZH(P<0.05); AG EE M/, SAATLRFEER
(P>0.05), HEZ/NT GG & GA(P<0.05), GA 7%
BFREE, 1537.38%, 5 GG T2 5(P>0.05),
HBZERT AA & AG(P<0.05); AG ZE 2RI,
7 0.0040%, i E /NS HE LI (P<0.05), 7E3
A, AG AR T 72 2452 HEDL, e
AL g L4 ARAR T REHED . FEARR T, Hoa
I SPEFH, M Hag AL HIET
- 100; SE AR Haws 2B A9 (R 3),

23 MHREKE5ER

FEHEDL B3R FE b, GA A Kbk, Hogm
ERTHE LI H(P<0.05); AG HKHE, 725
N T S 4 (P<0.05) (B 3)e Hoa A KA
PN IR.(10.95~12.99); Hag A1 45 Feti AF 4 1]
(- 21.06~ - 14.93); G4k R B H 24 Fh 4 3

Haxg( — 3.44~ — 1.46) IHEDLAEIEPEAR &, 90 H
B, AG fEIER &\ T GA, fRibE e # %5
(P>0.05); 150~210 H ¥ WIE], GA fA15 %R & T AG,
—HME TR EERP>0.05, BHEESTAKL
H GG Fl AA(P<0.05)([&l 4-a), WHZeF L 5,
Fifr 1] 2% 22 #E DL ¥ 4K A5 7 A ) R B ) 2% AL 4%,
Haa Hag & Haxg 705120 5.08~36.00, 7.14~27.56 .
6.11~31.92(| 4-b).
24 BRETE

IR A COT K H TS, %5 H B A il K Hi
LA 5). A COl G5 RFM: KPR 5 3%
A K HAFARTE 269 bp A7 F H B FAE A, M
TLALG A K AU AE 183 bp o B H PR Tk 4
A, U0 S0 R Y SR AS B AT IR . GA 2%
ZEFUAE 269 bp H L5 ACE 485 — SO R R
S, LR 2438 F I BEAC S R4 W, AG 2%
SEFFE 183 bp B UT YT AT — e v 4,
ULAIZ 2458 T I BEAC A VT AL 05 . ITS, 255 K0

®3 BEXWHANTESSH
Tab. 3 Metamorphic index of experimental groups

5] items AFZSHIE/A  metamorphic time  AFZSHIA%/um  metamorphic size

A% /% metamorphosis i  quantity

GG 27.00+1.00° 362.97+8.45° 32.1247.74% > 600 000
GA 24.33+0.58¢ 389.50+7.09* 37.3846.65% > 630 000
AG 36.33+1.53° 320.20+8.30° 0.0040+0.0008° 72
AA 32.67+1.15° 332.53+8.20° 1.22+0.46° >20 000
Haoa — 731 16.38 —
Hac — -3.71 -99.67 —
Haxa — 2.04 12.13 —
80
mGG [EGA 15 mH, OHs OHue
AG 0O AA

5ei/mm shell height

90 150 210
HEDL H#%/d age of spat
(@

| B J
B - .
s 3
R .
b -
K .
el 5
20} L]
_25 | | |
90 150 210
FEDI Hi%/d age of spat
®

E3 HMINES@RELEKME (D)L
Fig. 3 Comparison of spat shell height (a) and heterosis (b)
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1201 40~
BGG OGA EAG OAA mH, OH, 0OH.
aa 35
100 . -
2 2 30
E §
A £ 25
: E
s 6 % 20
¥ N
o S 15
& 40 g
W 10
20 &
5
0 . . . | o . . .
90 150 210 90 150 210
HED H#/d age of spat HEDLH#%/d age of spat
(@ (b)

B4 MINNEERR(QREFEMLE (DR
Fig. 4 Comparison of spat survival rate (a) and heterosis (b)

M M, 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 M, M,

bp
2000 2000
1000
1000
500
500
250 250
100 100
12 13 14 15 16
bp bp
2000 2000
1000 1000
750 , 750
el T bkl LA R R 0
500 5

5 £4& COl@&ITS, (b) PCR RNZER
M,.2000 marker, M,.1000 marker; 1, 2. K FEEAHWEEA; 3, 4UETTHWEEA, S~7 K-G0 8~10. L TT4H WG T8, 11~13.KF

PEAT WM T VT W HEZ A8 5 14~16. 30T VT 4T W5 Ml A AT WG I J 32 1

Fig. 5 Complex COIl (a) and ITS, (b) PCR fragments from parental species and their offspring
Sample codes are: M;. marker DL2000, M,. marker DL1000; 1-2. C. gigas parent; 3-4. C. ariakensis parent; 5-7.spat of C.gigas; 8-10. spat
of C.hongkongensis; 11-13. hybrids from C. gigas female x C. ariakensis male cross; 14-16. hybrids from C. ariakensis female x C. gigas
male cross.

FOPPERAT AR T (e 630 bp A —AAE 5 g
SR ST, AT VLA SR A K HARTE 580 bp A2 _
1T S R4 GA L AG Zee Ty 31 EIRERE

T WS W EA SRR A, ULIARAC GEIRW], KEPEAT G 5 I AW AT DA )
Fop A RGE G R, M EIE RS F i mitEm R, (RSN HA AR RIS . BIRAE
BT W7 IR TR 2 5 U T WS 12K, IR H A
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A B R R (HIE VT4 A0 B AR 25 5 KT
PRWE RS 2, AR AT DR, HR kR
Ao XMW, XMWY A RS
X FRME, QL F A1 B A B ) 4 RS S Rh k4L, G
VLA MR P T 5 KOF PR Wk T Z A S 32K,
PURCF 198 A HEAS o TEHLIG Y 38 2 2 S A B IR
ey, KMra G RERRRERET 2RI
— ORI, R L R R A R R, ST 58
S BT AKIFRZAREBLG 0 & AP EARIE AR
] SRS B A RFVE4EWE Crassostrea gi-
gas<EVT4EWE C. rivularis®™ " KEVEHE C.
gigas<EY4EWE C. virginical'! ., KSEFE4LWE C.
gigasx# % A4t W5 C. angulatal”45
32 BARYM

BEARZONAE DL R R A, &% B,
Bl 2 B A AR, FLREAR KON 3 H 2
T, EA A 25 i 2 s A B BE ST A
R, T 9 HERLIET, HAERKMREIN
B I BEARRLN, Z )5, BEASRON & H Es, XF
FLAE R IR 32 R R A b Ry B U R e A R 1Y
LHAEM . X FAEMIRINS, £ 12 HE LT,
YR AEE Z I R K, ZJE, AR FEZ
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Interspecific hybridization between two oysters
Crassostrea gigas and C. ariakensis

ZHANG Yue-huan'?, WANG Zhao-ping'", YAN Xi-wu?®, YAO Tuo', YU Zhi-fei®, HUO Zhong-ming',
YU Rui-hai', LI Xiao-yu®, LI Ya-lin*, GUO Xi-ming’
(1. Key Laboratory of Mariculture Ministry of Education, Fisheries College, Ocean University of China, Qingdao 266003, China;
2. Key Laboratory of Marine Bio-resources Sustainable Utilization, South China Sea Institute of Oceanology,
Chinese Academy of Sciences, Guangzhou 510301, China;
3. Engineering Research Center of Shellfish Culture and Breeding of Liaoning Province,
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Abstract: To evaluate whether heterosis can be obtained from hybridization between Crassostrea gigas
and C. ariakensis, a 2x2 factorial cross experiment was conducted between these two species in May 2010.
Heterosis was first examined by comparing growth and survival of the two reciprocal hybrid crosses (GA
and AG) with that of the two parental crosses (GG and AA). Gametic compatibility between the two spe-
cies was asymmetric with GA crosses having higher fertilization success than AG crosses. In the hybrid
crosses, GA offspring were significantly larger than AG offspring. Larval growth of interspecific crosses
was similar to that of the maternal species during the first nine days, indicating dominant maternal effects.
Beyond larval day 9, however, we observed asymmetry in single parent heterosis for growth and survival
for both larvae and spat. GA crosses had good success in metamorphosis, while AG crosses produced only
72 spat. Heterosis was positive for GA hybrids but negative for AG hybrids, with the exception of higher
AG survival during the grow-out stage. Maternal origin had a dominant effect on heterosis of both growth
and survival, while the interaction between maternal origin and mating type was the second significant
factor impacting growth heterosis during the first several days. After that, mating type emerged as an in-
dependent factor influencing growth heterosis for the rest of the larval stage. Genetic analysis confirmed
that the spat of reciprocal crosses contained DNA from both species. Our study indicates that interspecific
hybridization between female C. gigas and male C. ariakensis may be a promising method for genetic im-
provement of these two species for aquaculture.
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