%36 B2
2012 4E 2 A

P/ ¢

JOURNAL OF FISHERIES OF CHINA

Vol. 36, No.2
Feb. , 2012

X EHS 1000 —0615(2012)02 —0210 - 06

DOI:10.3724/SP. J. 1231.2012. 27712

RKEFHGSHHTHGEREEMERZTRE
EHMERERSFERNRMHMLE

BRTT, E#X'?

woOE,

PEE, K OB, RAE

(LUK R AR A WA PORE SR, R sk 515063
2. AR R AR R K DU BE SR TR L, T 2R ik 515063 5
3. TR EIN TGRSR BRI 3l )R M 515722)

FE: FAIALAFGRANATEFELGE(N) Gk RMRBNHE THYG(S) BNLLEM Y
EAR,RHAEREITEST T RMANS(NG xSQ)FSN(S S xNQ) G4A 4 NN(N & x
NQ)#n SS(S & xS Q)4 NA [ Mkt f£ 414, ik th i A [ J B (4 b 30 A DU R R B )
MAKFFERE FARTHEFAEHAGLHEE, BN IARRERNEFER, 28 %
WX AN LEHZ B RS mEREN MRS, 2R R EK S FEREAN TR R
BER R, RRALARHAERT, A RB AL I N 37.44% , FENH K 42.47% , &
RAMM T RAFEEE,8 BB m FERNEMEE N 76.80% 14 B4 b 778 F 4
AL F T 3£ 107.70% ,60 90 Fu 105 H 4 U177 76 5 09 32 F A % 2 A 7 17.30% \15. 62% Fn
9.08% o #F 73K U, 1 3 AT 4 07 Fo ] A7 T AR 5 WA 2T SR R WY 20 AR AR A SRR R
WA E G FEEK A KR MR AL

KW KT, HETHY,; M, £2; 2H00H

hESES. Q13217.6; S917

LA K 7 SR P e e e RS . P
FRA ARG 11, At BRSP4 W5 R 5 7™
7E 2003 4E5R LA F] 440 J7 ¢ FRIE R DU FRAH
ORI, ] B, g A 5 5 B K 1], 2009 45 41 W 57 5
FEREIR 350,378 2 5 t, N FRAE R BRI
32.55% *', T 10 AEAER EAL I i — 5 LT
@ Har, & EFRE W2 o E W8
( Crassostrea) , U0 K 4 W5 9, FR K 4145 (C.
gigas) JIE VLAWK 5 BE ( C. ariakensis) (75 #5
B A5t AR F B ( C. hongkongensis) 7 %5 4 1 1
WHREWEHEYG ( C. angulata) 55 . B4 575 AU Y
PR, TR E A GRS W R R
M SETR T AR KR AR PRAG L K
W HLSr TR A ) R 2 S, TR EE R T A
WP R RS o PRI, e RAR AR K P 48

Wi EHA:2011-08-29 1&E HEA:2011-11-02

XEFRERL A

PRS0 0T 1 A R R 0l 8 B A Ao e 0
BV AT 4L J 1 G A

TR AT, 2 A8 e s W st AR o R A S 2T
Be, HH Mt &0 TR 22 M A 5. Je Fh AL 3
JEFE A 1AL TS 5 AN [A) (1) 2R AR 4% 58 77 A 1) 2
F) fEA 3 ARG ) R O B v L R
TR HEA R — 7 s SR M B4 W
P e I T N =l L SR T R i 2
B, fH 4 K Z2 50 B W5 Ja 10 R 1) 2% 38 2 AN B )
fE o SR, DL KEAE Fof ] A [7) i B RRE £ ) B
R WS 7] = it g, R Z AR Re IR IE
M PR . B, e E NG e &
Bk  FERAS W BT B R R 2 DI R F Ay
HIEITH

J AL R IR (L) HuAbdb FIHZE |, W4

BHTE ) REEE =240 A5 H (2009B090300344 ) 5 A4 130 =i A8 T AR ARBESE ft #1500 H (GCZX-0908) 5 [ 5 AL
P ARIKZE - 12 (CARS48) ;I AARHEHHRIT H (2010B020201014,2011B020307006 )

BIEE £, E-mail ; hpzheng @ stu. edu. cn

http : // www. scxuebao. cn



24 TRIRY- 858 < RT3 00515 7 280 A 05 A A0 5l ) 4 58 S TP 9 B A K S A ) 2 DL 4 211

A, WARKIRAE T 15 ~ 30 T IE AV AEK
AR , AR Wl A R IR K DU B . A5 5%
SR AL B IR K IR Je Sk o B IR IRAE I
FEWE — BN 2 R PR AL, (H IR AT R T 168
rRNA 0 Fy A B, 33k o 5 52 P e 9 4 24 005 (4K
Pt hede) o —Leir R W, #4024 4 05 5 KK
TRALIG 22 (B80T 35 2 A A 7K, FUR P b el 2%
F, B AT Z ] BE 8 2% 5 OF RE 98 AR A 2k MR
PO SRR, SR 10 0 A 5
FAAE R EME SETRTT R AR RS MR/ R
fIROKEE” Hles ETHEE BaRRE, itt, FAlit
X A~ SR (] ) 2% SR FF 2 AR L3R 2
I 23 TRFE 0 B i R LA DR R 5 7
B HPAELE R )

| I S RS WIRES

1.1 Ie#rs

SEUS R PEAE WG BB 1L AR T B 1Y R GE A
A, Bl 4o NL,2010 47 H 6 H G Basf 2l
LT R PUBTRME R, S BTk B 77 i
RS BRI G S 3 5 4 4 S AW IBCE )T AR Sk
PR P A M SR FE AR, Bl 248 S
1.2 XIEigitinktiE

FEIT RGN A SRS T 4 4
AR A, B 2252 NS(N & xS Q) F
SN(S & xNQ),ifsc4 NN(N & xN Q) F1SS
(S4 xS9),

S B b 2R AL AN A s AR 4 1 5, E
o iR , 5 T A o DL DN o [R5, B Ak
5 NG TG R AR RN DL SRS, il ) 3R B
¥ 00, I 2 WA, B A R DL RS - B R
B o RIS S s — R A AR N AL, — R AE
JREI 225 . 400 B 28 MBEER , I K AE
4,30 ~40 min J5 2K . KR SR e, B
AN FE 3 ~5 MEFNE. Bk, T 4
MEE R ARMLRAS, BN LRARE
2~3 41 HEH,

G IR IEAL A 4l e 85 5 2 AE BRI 200 L
MR LI R I AL, 520G IR 35 Ehy 30 ~
40 ~/mL, YR LE 2 D Blg) At , H 300 H
i 28 PIUSCEE 4l L, 43 I A 500 L 1Y 5 &0 75 4
TR R . YRR WG R LY 2 ~/mL,
TR SE M4 i 3, HBUH 3 W, BRIR S5 ~15 7

A/mL, H- 2% Bk 4l U &Y DL R R B
B H K 1R, 50 U A IR 5B 75 IR W e B
TR, 1E 26 ~28 C/KIE T, 4 H 14 d JFiR H

BUIR A5, 2G4l s IR 5 T 30% i, BRS¢ |
P} DU S I 2

HEDLE NI R Sl L E HE DL E N SR B
B, IR 4K g AR v s ME DL EERNE B S, S
HpR S A%, 29 30 d J5 531 .

JIT A SR R SR TEAR [ A A5 T 17, 526G
BRIREAL, (4l 35 E HE DR BRI S R R TR
T SE g 25 N St BT
1.3 ERAEF0E

A 4l HUITE SR 2 .8 14 KRl B4 R
50 A~ FE AU T AT H ORI B 7 K, I i
S5 H Y (1A 3R 40 U 1 34 AR R U
HEDUITE S 60 .90 105 H FEALEUE 50 4>, HiEdR
RRIM 7 (F R 0.02 mm)

AN 2l HUAFE SR 2.8 14 Kl % B, 1158
55 8 RN 14 RINAFTEZ . HE DA 2H 53 01l ik
B 100 TERS DU 556, S8 I R 532 () L W 4K
TR R AH AE, TR 5 60,90 ,105 H 5k, 115 A
T,

1.4 ZFMAEBHFHIETMEMAEBRRNITE

FEA TR 24 ARG 7 A A L . 2
F i 118 2 TR0 UL S 3 B 9 O (B 3K R Y
AAE T A2 L # (heterosis) , 4 2% Fl (1) &
R AR T XK 2 B 1 7 B (B B, 33X A 1Y 2% 28 3k
FEA T 4% 52 3B ( depression ) . Griffing! ' ¥
YR fdE {1 A% A i g (hybrid potence, ) 3X — 4§ b5
R H W A 28 02 A5 7 A A A AR A, A 5
wmr
P:(F1+F;)—;P1+P2) (0
K1), F, RIERAS AR AU, P, (P,
FERCERAE, 25 h, >1.0 B, Je 5874 T 3
HIZAPAEH Y h, < = 1.0 I, 258 77 4 T 2
B -1.0<h, <1.0 B, 2 R HORANH, 5258
VA T B B W P L3 A 7 AR P iR .

S (1) B 22 9% Hedgecock 25! Bierne
41 Beaumont %' Zheng %' ] T ) W 3L
e ISR

WL Zheng %51 1y Jy 5 R v 5 I i AR
(heterosis,H) :

h

http : // www. scxuebao. cn



212 Ko ¥R 36 %
Fy+F,) - (P, +P S 2 AEAEHL NN A SS,
H(%) _ (  + 2) (  + z) % 100 (2) @E%@%ﬁﬁﬁﬂﬁﬁﬂ:wj | l_)LE. ﬂ] ZJJE

P, +P,

K(2) W, Fy Fy SEIESRSSRFIGURIYE, P, P,
FERCERRUA H( % ) AT 53 o fE, Walihr A%
L,
1.5 HiESH

A T ST 5 2 1) 5030 ) G AR FH B DR 3R Oy 2 43
WO IEHEAT , J7 22 0 W T SAS Geit o kAt 22
S E PERR I E N P <0.05,

2 zh
2.1 #HHEBANEKNES
ok Heg A Kk Hy a4 S2EGEH NN

SS NS I SN 7E55 2.8 .14 K7 S H A Kk
JEWFZE L. 285240 NS FI SN Y78 KR 7R B>

I A R R 5 e KA — B, A AR K
FHRTIEACH . T 4 SR A4 R SR
ARIFI IR T, X ol 26 S U R 3t A 3000, B 2%
P T AR R T PR EE
G A R 2 RE I (h,) FRR T 1.0, U H]
AACTHE T & W2 L3 4 AU H P24 2E K
AP F R AT KT 35%

Yh kB0 B Y HIHTE8 Higf 14 H
W A0 8 TR 2 i BIAS4238 41 NS F
SN 4 i 2 1 v T S 58 2H NN I SS, H 2%
W Ch) HERT 1.0, BEHIZR 387 A T
ARF L8 H I B A L AR il 1 50% , 14
H S AR L 3Aaa it 17 100% .

&1 HHRPANER EMBHMBEFHABR

Tab.1 Growth,hybrid potence and heterosis at larvae stage

R il Hi%/d age ARKHEE/(um/d)
experimental group 2 3 14 growth rate
NN 79.0%(2.3) 110.2%(11.5) 160.3%(35.9) 6.77%
SS 77.4%(3.3) 88.4°(12.8) 141.4°(16.2) 5.33°
H: K growth
NS 81.6°(3.8) 122.3¢(15.4) 186.6(22.5) 8.75¢
SN 85.9°(3.2) 115.8*(16.3) 180.4°(21.5) 7.88°¢
JuFh ) h, 6.94 1.81 3.46 3.15
TR % H 7.11 19.90 21.66 37.44

T : A3 B4R A AR T R R 0 R V225 (P >0.05) , R T,

Notes ; Means with the same superscript among the same row are no significantly different( P >0.05) ,the same as the following.

R2 HHPANFEER . EHAE
BAMEFRE R
Tab.2 Survival rate,hybrid potence and
heterosis at larvae stage

SLHh 2 Hiit/d age
experimental group 8 14

NN 55.0° 25.0°
1752/ % SS 40.0° 20.0°
survival rate NS 88.0°¢ 48.0°¢

SN 80.0° 45.0°¢
i 1 h, 4.87 9.60
TR % H 76.80 107.70
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Tab.3 Growth,hybrid potence and heterosis at juvenile stage

SR H i/d age AR E/ (mm/d)
experimental group 60 90 105 growth rate
NN 10.39%(2.43) 14.39%(1.96) 22.64%(3.83) 0.26%
SS 11.25%(3.55) 20.90° (4.57) 32.08%(5.87) 0.47°
H K growth
NS 11.50%(2.95) 22.01°(4.3) 33.60°(5.27) 0.52€
SN 12.17°(2.36) 23.04°(3.23) 36.20°(7.68) 0.52€
FAhE T h, 2.36 1.50 1.60 1.48
KR/ % H 9.38 27.66 27.56 42.47
F4 BINEEZE(a) BB AHIMEMLE (D)
Tab.4 Survival rate,hybrid potence and heterosis at juvenile stage
BRor| Hif/d age
experimental group 60 90 105
NN 61.41%(1.20) 67.74%(1.75) 74.7%(1.56)
) SS 81.68"(1.17) 81.87°(0.33) 80.05%(0.78)
FEIE %/ % survival rate
NS 83.25°(1.27) 84.93%(0.87) 82.25%(1.48)
SN 84.60°(0.84) 88.05(1.48) 86.55°(1.48)
AP h, 1.22 1.65 2.63
ZFh L3 E/ % heterosis H 17.30 15.62 9.08
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Hybridization between the two close related species
Crassostrea gigas and C. angulata and heterosis for
growth and survival at early stage of life history

ZHENG Huai-ping'** , WAND Di-wen'”*, LIN Qing'”,
SUN Ze-wei'*, ZHANG Tao'?*, CHEN Xing-giang’

(1. Guangdong Key Laboratory of Marine Biotechnology ,Shantou University ,Shantou 515063, China ;

2. Mariculture Research Center for Subtropical Shellfish & Algae ,Education Depariment of Guangdong ,Shantou 515063, China;

3. Fisheries Technology Extension Station of Raoping ,Chaozhou 515722 ,China)

Abstract: The Pacific oyster Crossostrea gigas and the Portuguese oyster C. angulata are two close related
species and are also two most important cultured oysters in China, which have been separately cultured in
North and South China. In order to improve production by exploring heterosis, two hybrid groups of NS
(N & xS?)and SN(S & xN Q )and two purebred groups of NN(N & xN @ )and SS(S & xS ? ) were
established using a diallel cross design with the parents of the Pacific oyster from Qingdao of Shandong(N)
and the Portuguese oyster from Shantou of Guangdong(S). The present results showed that hybridization
between the two close related species was successful. Two production traits of growth rate and survival rate
for hybrids were both improved , and significant heterosis for them was obtained. The hybrids grew faster than
the purebreds, and heterosis for growth rate is 37. 44% at larvae stage and 42. 47% at spat stage,
respectively. The hybrids also survived more than the purebreds, and heterosis for survival rate is 76. 80%
and 107.70% for larvae on day 8 and 14 ,and 17.30% ,15.62% and 9.08% , for juveniles on day 60,90,
and 105 ,respectively. Our study showed that some problems influencing oyster production such as difficult
breeding seeds, lower survival rate, slower growth, and smaller size could be solved by cross breeding
between the close related species.

Key words: Crossostrea gigas; C. angulata; close related species; cross breeding ; heterosis
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