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W05 -5 9 % 2 A 05 R ) 23 O R A I Rl i 7 SR
1 T8 A X A Fif ] 4% 52
WEFE T, B 005 5 (9 5 A S AR RE B 22

AR T AP 2 A o bk

{HECIE B A B/ i T8 T AR b A B R T A
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Tab.1 Major results of distant hybridization for oyster

AWM E FEER 2% 3k #IE

crosses major results references note
W A Wi C. angulata x - S L s 0y s N
L4 . edutt XU 497 i 2 [4] B HE 45 2 ) S5 B i

AT LR 2K (IR R L E B H ARG 4 (17]
KALWG C. gigas x W 4LaE (D IE4hHL) .
C. virginica FAFH D IE L AL 6 - 10 H I 3K (7]
BIETS, POAARFHED

LW C.gi ke = . e ; -
BCALIR €. gigas x WM o i, o s 4 e e [18-22]  SEMATAAA L
C. virginica
SN AL BE x BELAK DT E 4L W5 75| W w5 (B A2 ), S BR A i
%dlf LU NI A L (5] %PfTIEJEEF W5 (R A= B, 52 BR S J [l
C. lurida HAE
KW C. gigas x F& A4 X 2K, 7T LASR A9 4 B RCHE DL, 2% 58 7 5¢ [8-9,18, X2 AR BUAE B TR O 1 A Fp
Wi C. angulata ENH 23 -25] T2 AR, N FEJE T L ] 2 32
G C. gi REAS 4L o R . . e [12 . -
BALT . gigas > AL s o sy o e (1012001 BAIE 2 R LA

C. sikamea
KALW C. gigas x I T 4L W5

C. rivularis

KALW; C. gigas x T {14 Wi

C. ariakensis

KA C. gigas x PR A W
HUL W5 C. rhizophorae
K45 C. gigas x 5 B i 4
W5 C. iredalei

KW C. gigas x R 4L o5
Saccostrea echinata

KA C. gigas x & Je &4t
W5 C. commereialis

KALYE C. gigas x £ i 4L 45
S. cucullut

K4t W5 C. gigas x H A A4t
Wi C. nippona

PEYL4E NG C. ariakensis x fE
AW C. sikamea
PEVTA4LNG C. ariakensis x
% P W5 C. angulata

F W45 C. hongkongensis x
K485 C. gigas

TG C. hongkongensis x
% A 4LWE C. angulata

W5 C. hongkongensis x
PEIT 4L W5 C. ariakensis

A Y 52 AR AT LU A A A DL

AT 52K, AG 52 RS SR, 7T LR 15 4))
BeHMEDL; GA A ARAR A 4 A7 1 PR B0 o
PRI B

XLl 52 v 2 2 (EL2 B 4 A7 3 R3S

A IRZH AR Gy R R A

B 2K (GE) |, 7 Tl e e 52 4 4, il A3
54

X1 AN HE & M

XL I A BE & Hi

A1 52K, NG R JR 2 17 & 7 S8 8, AT L3R
fkaly R R AfE DL

B SN , W] LKA 4 R AfE L

XUT) S22, AT LA AR AT 4l o B AfE DL

oL S O L3 19 B DL, 2 52 O
RS, BB PR 2R L
LI T L3 194 s B DL, 7 5 O
P AR B R T 07, 513004 258, 2 5
THIEAT

oL S O L3 1 i B DL, 5 4
A, R BB 1

[21,24,26]

[27-29]"

[30]

[30]

[30 -31]

(12]*

[17]°

Yao % (in press)

(32]°

[(33]°

[15]"

S v AT VLA W TR S A s

S o I VLR W T A R Ay,

C. ariakensis

T "R ACHE DL O 280 3t A S, O FUIE S0 B B P PR AL 2

Notes: “ = ”indicates that the hybrids have been identified by the molecular method

http : / www. scxuebao. cn



626 Ko
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38 &

1 W WA E

P T 05 14 DL 520 25 AT BB PR AR K, AR A
PAAIL %k H A7 E B 0 43 25, BT DA e R R
IR T4 W5 1 43 2 — M LR BB S, 6
SRR P E B T, AL R E N A OF, B3
T LU B ] 2% 52 45 5L B 2 40 2% Hb 00 19 35 A%
W% B 5 Ok W E R e, fEIRE, R B
Sy AREE T R0 E W R W D K AR, S K
FE85 , 75 2008 4F Wang %0 3 [ b 75 SRR 19
R 3 V5 L W7 B R AL W ( C. plicatula) ) N %R 5 &
F M FE R B AL U7 1L T &l R S KT L e i
MK, B U 75 AR 5L PR B 4R 7 R LE 80 T t A8
A7 5 Q% AL WG, SRR N R W 7E 2010 4R
Wang 450 g SO K5 B, 32 B4 A
ERERTUEMMBKX, E- X EREES, &
R R ERFRBE AR AR 150 T t 4 O F U
EHE W5, fie T W B 1T O B U AL WG L AR PR e
2003 4R M I VT AR W5 b T B Ok i R
RN REAGERENT R TANE, S
O v R SR R R TR R Oy b R AR R
FE 130 J7 ¢ ZE A7 @ 3 v WE, FR O 4T
WE” LR 7E 2003 4F A VT VT 4E W b T B %
e B RR 2 B SR B4 B T T A 0 43 A 1 TR T P
AU U, B AR AR R PR B, AE R R AE 10 Tt A2
L @A WE, T A8 7E R
43 A F VL SR RSl DA RS, 3 B S WL AR
FoAR TV R A, WV O A D A A X
FR P IR B, O AR, AT R
5 © H AR A 4 W5 (C.onippona) | SUFR B4
WG, A A AE AR L M LR B A 0
BN S TR H AR 52 0G0 5 78 3 E WL A LA
TR, E T RRIR @5 B aE 4t
Wi, EE AR RS L RS, R AR
B ARA  ETRE R A RS,
A LR AR FREE . LA b7 R R A 5 o i
3 R IR AT R L AR TS 4 Fh Y Sk BT
AR MARIERT &, LR S 2 FUA F AR 4
T o A6 0 B P, A WG 28 R R A B WG R i
SN AL 2 55 SR 1 K L 5 /N 005 T £ i 4L 5
( Saccostrea cuculata) 7% JE & H W54

2 JRACBC T AR

o i) L7 AN 3 8% 1 1 4 3 OB ) 7 A AR
F% 2 ( reproduction isolation) ., A= 74 b@ & & 8 M
T 457 T 1 T D S 4 0 R I W Bl 2 Rl
TE 18R 510 F R A 5 B0 % 5 a2 B 40 D AR B A
HZR R, AR SC B Bk 52 RS R B R A T
T35 J5 A% 8RB 7= A 0T 8 S AR B0 B B L
P B TR S 0 R R AR AE R LR, R FR R R
BB AT T B A SRR B R A
b B TR S B B R AT BB S R R AR
W VLG 0t PR o % 4 I B B, b A4 2 Bl R A7
IR AT R RO L R Bl
] i T~ A 3 2% 2 A E ) Fh B — PR — A R T
B, MTWELEENYN S, A EES KK
S DAY AS ) 90 o ) % 7 B B 8 A 4 S ek T b ]
BT AR A B . I, H R N2
KA AT T K AR 05 x REA AL w510 K 4 w5
x FEPH AL WG U VLA x B A ALY
L x Kk WE G UL ( Mytilus edulis) x 3%
A DL (M. trossulus) ™" %5 Fi [ Bl 7 A 3 25 4
JRy TR A% 5% 52 K T A4 9 I 2 LA o

X T WG B A W 17, A ) A 5 B
BT R LA T SY A W A e 0 A R
WAl b W TSR EA R ER G2
R B — A S G 2R P, O R R O Ak e b, S 3K
TR FRSZAE B G 10 A R o 2 R
BLHEIB1 2 T A XF R 19 % 05 A A= 6 Beh 0, ol (i)
Tt T 328 PO I o 78 AR B9 4R W5 T 3R A
PO BT B A LR L, AR AT
FEACHEWE () x K AW (8 )T e A 4 WG
() x EVTHEHE (& )" GEVTHEE( Q) x &
FRUE (6 )T ARG (@) x KAtuE( S8 ) Y
TG ( Q) x W E FALWE (8 )7 B s 4k w5
(9) xEILH WG (6 ) " A& B A ¥
TG, TR 4 A KW xR
O wECTTT L K A W ox A& 4
RN S R PN IR iy e
rhizophorae) "' % . 2 2 W T IR E L E LS5 fp
05 i 2k 5 25 35 4 R i) 2% 52 2 R 1 A I G
HAMEEE .
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Tab.2 The fertilizion direction and compatibility among five oyster species in China

é AR} k] AR A 41 W5 o Tad) RARA R
? C. gigas C. angulata C. sikamea C. hongkongensis C. ariakensis
K A4 Wi % v x x vV
4 F 85 v v x x v
REA 4 W5 v v 4 vV vV
s 4 7 v v v v v
I VLA W vV v x x Y
TV RN DL x T FOR A T
Notes:“V” and “ x ”indicate fertilization and no fertilization , respectively
3.2 H#iE

3 28 PP R IBEIR

3.1 £k

Tl 1] 2% 52 H P BE A G O AR R BE
WA E FESFEEMERERE H 2
R R Ao X T v A58 DS T &, b 8] 4% 52
AAREARKRERIROMEASZ LT K
PEVEIR M ( Spisula solidissima) x 4§ {F W4 ( Mulinia
lateralis) "' J% ¥ V5 53 W (A. irradians irradians)
x 25 UL (A. purpuratus) ' 5 Je AR 414 o TEAE
Wi 2 2 S, — MR DL R, 4l B SR T MR AR
il 2 J8 23 2 B0 o BN BE AR RN . AR AR 2 1Y 4L
W o ) 2 58 o, R 2 B0 R 4R T A A U AR K
T B0, WK VAL 0 I AR B A
FEWGF x 3 TR0 AR AR A WF x K
YU x e s A A T R A 2% Rl
RAFE A BT LAXT HAME DUy A= & B AR 2D AURR
F Xu % AR A L A7 xS T 097 0 FE DU K
BF 55, T 3 451 Xk 4 L5 > AB A W7 Y 2%
1 AR 0 A T, O B B0 R A AR K L AN
WAL H, XHE A K ZE K F . Zhang
S AR R A e K ] s 52 o
RILZF TG4 Wk R A DL, BB B, R
K440 5 L Zhang %617 75 0F 58 7 ik 4 05
555 % A W5 A R 2% 52 Bk B, R R A A K
D8  H e — B pHE DL DL 7E AN [ R A
THEEARKRRIAF, EE TN AT, SRA
PR AE R AR, EEAR TAERKMFMET &
W AERKEH, X RN AERKRERSHEE/ER
A WA ek . Huo 287 % B #4105 15 3
VLA W 2% B A 1 L 5 0 i A 2R R L, B
Hi T A6 5 B 58 35 A 2 0 b 4k 5 AR A e A BRI
HLEE 1A 15 TAEE W U 1 T i — 20 IR E .

Fofr 18] 2% oft (4 47 16 BE g S 0 O a8 B Ry
SEANIE I, B — A AR AR R S Y 2 e M 4
SRR TR U2 b ] 2 R A7 S R, K
Z R4 WA RN RS Z T R AT, B 2
ARAFAR A (e DL 78 e 2 J, e se T (0
G 1) ST Ao 1) 2% 5SS BIF ST Al R R B R 2 B L
2y B B A7 K A O AR S SR L AR AR D
—HBAr AR TT L) 5E R A TE MUHE DL, G H R TR
1993 4F , Gaffney %' #£ Aquaculture [ % & T —
ot AN T ) A 5 A ] i e — S, L T R kR R 2
B AN TR AT A W 0 % A S E ST Y LR DR A
52 b, Gt R I LA R A R A W T 2% A% 5 i
GE, R B TR 43 1Y b ] 2 A oa] LA ) R AR
B REAAE ADWNAE. &SAFH50, KR
TEANF T &)y By K HE DUFR M 25458, 25 Hh B &) e
PG AR A OB S S AN RAE R, X — R B &1E
JEHT Y B WG R A W R e e sg b A B TR
ED TR R AR GE A T 4 AT I 5% A
T ) e T LR B R AR A i H— B
TEIHE DL DL, HLA AR SR A BT BE g o SR BRER
RBIR] — D F S A TEA TR BRBE 454 F S 45 2R
AR JCHIRAEAF 16 ) R A [R5 9] 4n A KB
& ORI 5 7 U 5 55 R 4 W ) i 8] 2% 52 B
e R A] LAAR A R Y 4l By R HfE DL, i HL 2% 3
I AR SR Y 0 30 P 5 (H TR B A RE AR 15 AR /D HE
DU ZE RN DU AR A TG v AR A HE DL H B0 3 ol 155 10
14 J5E DR AT R S T DR 3 AT A BIF 0 Ry 9 B 45 B
I F 2 58 4 HUTE 0% ) A8 A . Zhang %77 9E % B
T R AP 5 A s o ) A o LA R A R O
B 7GR RE L LR HE DL BAC ) e B0 40 3¢ B i
B BAEIE T3 o MR R W ] 2 22, I B RE
RIFIE R D JE &y, 0 2% AT LA 3K A A% FloRE DL,
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1113 BE 75 A R i A DL U I ke T 52 38 B 85 2 1 S &)y
BB FHAKF

4 JRFh AL S E

ZR I 3 1 S s AR W A A BRI, TR O TE AL
FEVRME G A2, 2R S MM LT KA
LR MR B SR GRAE THS AR 5
Yo BEH LR R4 s Y S I T L)L)
FERAE Sy 2 5 R IR A, A VB 9, T L4 A
VREEHZE gl (5 77, Allen 2577 X K ot w5
BT WG 2 FhEAT T A5 %, & B A A
AT AR ELIE B4 R, A AT R B T MERL R
B I R IR E . 25, Que &Y FE I
DU A A Kk W5 5 30 VT 2k 5 4 R S R = A 1 A e
18 AL AT T 3BAL %5, BRI AR — 3 40 A 1
RS = AR Xu %0 SR ITS, X V4
W5 R R AR St W5 ) ol V1) 2% ol R AT 1) 28 A M R B
JRF N ELIE B 2 o T L, 78 4 I i i 2% 58 BT 5%
o AL AT RS AR A D S — T LA I 4
Pl 2L B 5 85 = LT LR 2k 32 R T I R 2%
R EIE SO A P R I A A
KU ABRREA MR T e L
R

e R 2 Bl T IR R £, EE MG
T T BRI A TR
WA RFLP AFLP SSR SNP 4 k& & 4 PCR
B, A R 4R R B 1K 5S . 16S, COT a1 5 A
18S 285 ITS 45 Bt 4112 )7 ¥ A0 35 B H 1
Yo (KRS8 e bRIC 6 A Z 3¢ Fish 2458 4 57
{37 25 e (0 R B B 1 T2 DNA & B0 45, H AT,
Wang % 7 JF & THEM TR E S A EEptiE 4
e b G I B S VE R AT, B 4 COT % I
ITS ., F 1% )7 ¥, COL uJ LI A5 2R 1 24 Fh 1 Bk A<
K5 ITS, AT AR E B 2 Fh B 2 2R 58 A — 3
9 26745, DT 0 DA 2 o 40 5 7 3 A 1 315 1) IR
S Ll R 2R (A N I -
DS A T AT, HA R o e

L+
F o

5 R LE

TCAE e Fft N A% S0 i E] 2 52, 7 2 R AT
I R0 Y B3 T R 5 R A 2 7 A BB 1) 2% o AL
Hoo MT N AL, &% & B

FARE Gk h R A SN,
KL B T 2 b 2 g 3 B 2 R 5 4, B B
TR FER PG . A% RO 00 AR AL R T K P
VEWRUA x PR AR 0 R DL x g2 00 4
TR Ao BT AW 7, H AT Ak 15 5E
A A g B FH OB A A A I . Allen
24 7R T A R T S W5 5 30 VT W Y 2 58
ML A K B, WA AR RS, A7
LB BN SR KBRS B T
KA W5 5 T VTR W5 R[] 4% 52, & BB K 4 5
FEA I A2 24 HL A 35 00 A K RO AE I A B
S5 ) 2 B A K T A 1 4 s sk R e, B
Shy B[] 2 o A0 A A 6 BB 4 5 Xu 45 R BT 5
AT VLA W5 15 AR AR 4 W5 % < i, & BT W R R
K AT T 2 B # 5 Zhang 257770 % B s 4
05 5 K A 7 o i 2 B8 I A A K A 1B A R
At Bl 5 PR 5 A b T ok R 5 T 7 v W S A
I A 05 (8] 2% 52 I A K O Bl 2 BRI A AL
{ELFfE DL H A A7 3 4 o

X 2 Bl ) e (‘heterosis ) #4 f# BE , — B2 [H
P& Fhg s — g Lok s R B B H AT Ik,
TR 77 oG X 2 O H B B AR R A A He g kL
B AT 517 s FORE R , AT X I P A SR o S A
Pl PR B EL S Rl A e B, A 1 Tk —
$ 30 o Zheng 45" FE H A BT AN S B I 5 R L
Je A, E T BE & B 4% A iR % ( maternal
heterosis ) , % B B} 2 7 Bl {1 3 1T LA A e — 26 3
ZR RO U OR T B 1) B 7 L 2 )R AR R
AU LER ST B 18] 2% Rl 4G 3 i P — vk B A 2R
1 71 (heterosis potence ) , I T 4% fft {1 #4431 Kk F
TE AL I 5 4 2 T W5 S0 ) e 52, 5 A T Oy i
S8 S5 TV 5 P AUSE DL 28 11U 345 B DL
R 232 0 K P WO A A A 2 e T
T il i DL ] 2 320 Ok B A R
PEo T HE— 2 Al B R AR Bk IR, AT L
ANEY) b1 — R e A R R BRI J1 . T EL, AT LA
M 3k A ST A 58 K R R ) T 2 o i A e —
WA R 3, 2% Ff it % 7 ( cross-heritability )
JEAR T 22 5 Ze B — A0 2 I R, i R
Bt 1986 AE4R L, RIS Y A R R, % b it
& 036 U BT 1 7 L 24 AN R 2k 32
I 0T LA B — A AL ) A 0 2 5 Y A 2R
AR ZR AT, B 0 A A s AL S,

http : / www. scxuebao. cn



44 SRER B, 45 - F7 50 4 W5l 0] % 52 19 F 7 E 0 5 e 7 629

KR R PEAT T 25 KA B n AU R L ), B
EHIE T 1, B BT A s AU AR 2 B — IR
PP E TR B X TR A S,
B B D7 R 2 ML G B

6 ZRFhE MY

# A H (hybrid sterile ) 15 178 £ 2% 52 H & —
T3 B, 2 15 5 2% 6 2R B0 19 A 1 2 7 ] e
DATB e b, PR A B0 T REAS Db LA 5 R il 2
PORL T A fE % 5h A B E R R B4
XTI F , R AT IR FEE
TEf 2 e BERLE R W e BN xt
F ORI, T2 Fp L ARG e 4
B BERE C 2 KRB T, A5 i /0 e E DL A
735 Z R BRI, B A5 1 /0 0 e A A
UL, T R b o G B AR B B RS B
BHAFEL, ST WEEFM FIEG R RE
PERFFE AR . H T, A 6 A5 D 26 I 4 24 52 v
F9 25 B P 0, 2 B VS DL x5 B L ) 4
e A 00 2 B O B S A I 4, A B 4
TR MEVE , B AT WEPE AL AR AE L s Zhang 45T A
ZR ol B T 45 U B v HE AT T I A2 S0, R B T
AT 5 XU LA AR 19 3% K5 2R HE AT (81 52, 7T LA 3R 1547
TE T, DT 46 T 0 B DL AL 2 kb . 1E A
SR A — e K R A 52 i UL ELA AT DL R
P T EL B DL SRR X . G S R
YT 55 1 o 1) 2 o L AT 5 4 1T 7 B A 2
P0T LLIE P R R, T EL IR0 5E R A A A
GBI, X TR T % RS RBRIET
O, SR E M, Zhang 2 LR B 5T U
Sk 5 A o ) 4 5 2 B, 2 R BT 4 R
T 5 S M M R TR T 5
H2 W4y B AT 5 BN T P 0 R 4 IR AT R R
3 BTk S A BT, T AR A S A TR (M
P ERARTE CMEE OMERE R R REVE) 52 R
BOMEME o) 3 K&, Hod sy n] 72 A
Bl TR0 R B R AR 0. 6% , 1] LAy i35 JiE A
Bo XK, ZEMy, SEAT LH ALY
B Ze AR 90% LA b X6 R AES S
Fe g vt B PRV e A R OR KRR AR . E W )R
o 5 A (] 24 o B 15 00 DL 3 35 B A R B A
Vs PRI 5 K W s B R R T, b g A
BREETE .,

®3 RESHEGEHGEHMERME &I
Tab.3 The fertility analysis of hybrids among
five species oyster in China

. e . ST
KAt wWEF A wEE

? AL Akws o dbWE o AW
FeAL VAV N
C. gigas
8 L5 v v - —
C. angulata
A 05 VI
C. sikamea
ERCTaR ]

N N Y,

C. hongkongensis

T

C. ariakensis
TV RRE R, x T FRE AT 77 R W GBI 4
R =" FORXATT WA REZ NG , TCTE R AF A

Notes: “V/” ,“ x 7, “2” “—7indicate fertility, sterility , information

N

not available,no hybrids due to un-fertilization, respectively

T IR ZAGE

WA ZAE, X4 575 Z A% K (allopolyploid )
G AN [ R 2 58 77 A 10 2 b A e g 14
IC R Z 5k, K73 b, iRk
QRS e = s N (1 i W AN < 1D N 1 P
—REFF A, 545 705 0 I
B PO AR, R B BAT R F 1, T HL R A R E
1 85— BURp M X O A5 M R N H 2 A A O Al 2
BT ERAR S . N LS 05 IR 25 A TE
CH R 2 E A B R E T R
I, 7E— S0 RF 3 1Y #28 oh  fE e KRR S IR 2 A% 14
W, un iR &k ( Misgurnus anguillicandatus ) . % §if
g 20O AR DURAT R B R L, 3 B P e [ R
LA RN TG X — U, B M Guo 4 & W A
FHMEPE = A8 A 5 e 4 — A A 0 3 400 141 585 — R AA 1Y
T3 B E AT PR R PV A5 LUKk, R
ILVE R N 2 N/ a7 N = ol e 2 W A B [ N
AR EE R, FEMGEEE L T A
ot T B e U R Y AT i
DUy A AR SRR A SR T IR S
SRl BT I LS IR 2 AUTE B
i e 7T R K G 5 0T YT A W 2 A2 T A HGE Y
Horp AR AR5 x VLA R 1S T b R A
PRHE DL, i 76 B D1 S B £ b 34 3%H 8P . Zhang
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A recent review of interspecific hybridization among cultivated oysters
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Abstract; The distant hybridization of mollusk originated from oyster with 130 years’ history. Moreover,
both the prospects and problems for interspecific hybridization of oyster were summarized on the basis of the
numerous attempts and recent research results. Generally, interspecific hybridization can generate
transgressive hybrid phenotypes, which have extreme trait values exceeding the combined range of the
parental species. Such as increasing growth rate, increasing harvest ability, increasing environmental
tolerances, and increasing overall hardiness in culture conditions. Numerous attempts at hybridization in the
genus Crassostrea have been reported , most of them suffer from several problems. In this review ,the authors
summarized up the past of works and pointed out the new aspects as follows: (D) Confirmation the taxonom of
oyster; ) Gametic compatibility ; including one direction or two directions in fertilization and fertilized
strength; (3 Evaluating the phenotypic character; @) Genetic identification for hybrids; (3) Heterosis
examination; (6) Analysis of the patterns of hybrid sterility; (7) Alloploidy induction; Interspecific
hybridization ;@ Questions and prospects. Finally , we must indicate that the opinion of unviable hybrid larvae
was inaccurate,,and a lager number of hybrids were able to obtain in certain environments. Key issues in the
interspecific hybridization required to carefully consider and carry out it in the genus Crassostrea. Trustingly,
interspecific hybridization will be a good tool to improve phenotypic traits with modifying genes from two
parents to the hybrids;and these were made as the excellent research materials for the molecular, cellular and
evolutionary biology.

Key words: oyster; interspecific hybridization; phenotypic trait; heterosis; genetic identification;
interspecific backcross
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