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ErAk, 2 #£7, T 4, 4%, TmE

(PR RERKFHBFEME A LRE IR FE  266003)

HE: A THAARREEERBTRRH AR, CRUS A AR EE KA R A (G L/
WEE/B EE/P)AMA RAI3 AR LKA, HLT3IAEXAAR6AER
BEAL AN TARRA G M ARMNEL FEURRXTROABESE, &5
RN RN, R XUPBRANEENAKRS 5 R AL, AR XANEERS
M EER ES R R R E A AR AN AR B RR RS R, ERRY, R G
HRAMEHEE AT UAGRBEEE H X M,6 N4 b PB &R &K, BP &
2 PW WP iy Ak R ARG H R AR ER L R R B E, %4 BP R R LA

PBihmmEm R Kk REMEFEXENRMAE EZ2H AT 3.71%~15.27% |
JH AR R N B R

13.10% 11.23% ~41.56% .
e v

KEWR: KBS, me; #1; #MH0EH
RE4 S, Q321; S 968.3

KA Wi ( Crassostrea gigas) SUFR - 141 Wi,
S — Pl S B K IR AR R 2 L T BT A K
FR S h K AL R T RE R
R R G K I, 2012 4F 4 [ ARG 1 S R
394 77 t, i e IR FRAE M R 32.7% L IR
87 W ENET s A SR E o Bl A 57 5 AL
P4 R R % B B0 85 1) 248 Ak, R W5 T 4 s AR K
1 FET R S E AR B IN R, - EH w1 AL W5
FRIEN AR o A I R T, TR AWE 5T 4L W5 1 Fh
BRI, 55 AR AR i B A R O R A R
0 P A 5 L ol R AR 8 T ) S B

WA RN BN R EE TR —, H
TR R A AR L. ARt 302 468 ™
AT RN W R AR B 58 7 AR 2 Fl F, 7R
KB ETE )RR ) Pt A B B R
A B — 7 B NGRS g B LRI 1 T
1 (Argopecten irradians Lamarck) ™ ™) FEt 224
ff ( Ruditapes philippinarum )'* | 4% 8¢ #% #f)

%5 B #5:2014-08-21 &8 B #§:2015-01-07

-2.77% ~9.83%

-2.00% ~

XEiFRERD A

2% {0 #f] ( Haliotis
diversicolor) "' % % T 2 T DL PR IF J T 44 58
TS, R ZEWT TR TR0 F, 764 K
FERVAE S 107 WAL T ROCESCRA —J7 o 4105 1Y A%
LHEMENRELFM PO AR KZH,
Newkirk " #7386 T 2% W 41 W5 ( C. virginica) 4 A~ F
FA A T AT A5 A A K T TG T 2R A 5 Mallet
2O TURIR Y T 9 U A b B R R () 2% 58 AR Y
FENG ARG O, o b T R EE IG5 1 EEE A,
FLA RS A R 2 251 43 30 ) FH A 5 5 —
FOFIEE —AREEAR L & AORE, BF 5T T A [m) 1l 243 1
P 2% A BN o SR X BB A 5E 22 LA Gt W P A () 7 %
SN T AR AT AT A8 R AT 2 S I BF SR o
IR AA F 5 e 6250, RN
W, DU 0 i sz AL gl i AL s % B
VIKFe 5 AR K AR Sk b e R
e (0 22 A5 1 O DL 28 10 8t AL | R R AL T F A
Bl KAL) 52 0 2 8k FE RN E O

( Haliotis discus hannai )" .
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ZES MBORTR S, R eF R g A
AR AL 1, T AT A S AN Tk
MAH S HOB T R TR 5 0 K W A R 9 A K
RE MO, 458 B KA Wi e (5 A KA TS
PR B EASG, SRR OMBROZRMIL, K%
ORFAHRENERMEYE . REWARZEOR
W5 5% AR A7 7 38 22 5, R AN TR] e €0 I b
KA AT AR SSA T RE = LR IR BRI 3

ABEFERIT 3 7 o R A 85 19 5 AR SR
AT T30S 50, IR T A A 5 H AL 4L %)
W RO B A AT BT T A S E AR 2
FAL e, LUt 8 AT D034 i SS BE 24, o R T 2%
PO 5  75 000 B b 42 1k S ik B R

LMk

1.1 EIRERIE

2010 4 DAL AR 48 3L Ll 5% B 0 K A 5 o A
TN FE R 5E (2R B, IRl T8 — AU A [ L K
£,2011 ARGk SRy i 1 AR MK R . 2012
4 T, NIIARFLILE X FRFERY 3 Fhe (K
MW (P66 RE B0 mE —ReREE R,
P A RE I T RN 52 PR R A8 A AR A
HFEI, TENIET NTAEA
1.2 LI§&it

ACBEBET R I 98 2 AH A2 280k @S T 9 A
AFERACEH A, LB W B (P 23 il s H 4
B O3 FAERETRR, MEYT 3 M~AK
45 WW BB PP,6 MIER A A WB BW,
WP ,PW BP PB, %~ 40 & M SR 7 A, dh o7
3AHEH,
1.3 ANIEHB BURYHESF

2012 4E 6 A W), 2% DU AR & & LR, R H A
FNEBCEARE I, 4T N Tk . ZAE O E T 100
L {0y B0 R0 A v 8 AL, 987 46 % B 20 ~ 30 4~/mL, §i
oM <. K AT E DR
I, 300 H i 48240, & T8 A9 100 L R b
PEAT R BB T, A R HR 5 EE 6 S/ mL, [ %)) dL AR
K E IR R, (A% SC O 8 AR B — 2, BRE
] 7K 23 ~25 C 87, 5 R4k 1K, HiTY
oKk 173, B4 AR, 3B R oK & 58 T
HRBE I A BEFT VR B T A AR o TR LSR5 e
(Isochrysis galbana) N %, J5 H9 %4 B % W2 Fa 3
( Platymonas sp. ) Fll/NER 3 ( Chlorella vulgaris)

PE AR A &)y e A K A R TG A A . A S
RAFZRME oKk AAFEH %, SR F
22 d J5 Bl 2k OBLIR 50, T IR B0 A L R I
( Chlamys farreri) 5% ) B it 2 3%, 2455 H [ 5 &
W& 2 20 ASHE DI 25 ORI .
1.4 FMEHE

A3 B HE DL 2R AR DL, T AN DT TE b R
BFE 2 A, LLkE S A 9K T DI AR A W B R T
e, 2012 4E 9 J i B D1 g )2 HE DL K S
W i A7 HE DU e 3 1l AR L v BRI T X R AT 5
B, 45 S5 B 41 TR R RN K 2 R B AR R A R A
PRAF— 2, 77 0 8] % 99 9 A7 B8 ) & LA K g
B 4EP
1.5 EEFEMUE

FE) B IS 1.5 .10 15 .20 K ML 4 41 5L
FE 30 A R A B RO R SE e K (R
I E 4 B85 B2, H S A 50101520 KA T
RoOFEMHR, AEES 50,110,170 .,260 350 K, 4% 52
B 2H BORE 30 A, AT bR R RCCORS B 0..02 mm))
HotE e K, M R O B 0,01 g) AR L
o ) BRI AR S W) G 2 B R RS R
e A Y HE DL AE TR A 2 U S R
5 BiE A A2 A HE DUEO a3 Lo
1.6 HiIEHW

K I SPSS 16. 0 G4 % 52 56 2H 1 A= A
P15 FEAT B R U7 22 93 B (One-Way ANOVA) J
Tukey Z & W 0 M7, 257 W &K FE N
P<0.05,

F I Excel 153 54 58 1 A& PR 1 2% ol 1 35
# ( H ,heterosis) :

H(% )=(F, -P)/Px100%
AP, F A s AR B F B8, P o P A 52
H A AR - 2 1E

2 4

2.1 ZHEERKBLEEDF

gh HUASE 1 RIS 10 K, & 5050 4l 4 Heoe s G
WBEZER (P >0.05); N5 10 RIF b, A2 58 H
PB BP il BW JF I &2 8 H iy A K 520 H
IR, 2428 41 PB 76 i e K, Oy 308.3 pum, Rl
BP Fl BW 40, {K ¥k 7 285.5 F1284.6 wm; 5 2543
rai],PB 415 H A A o 4 G AH L, R B 2
AR HE(P<0.05)(F 1),
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Tab.1 Comparison of shell height among different experimental groups at larval stage

S 4 41 72 5/ wm shell height of the larvae

groups 1d 5d 10 d 15d 20d
WW 64.0+1.8° 89.9 £2.4° 147.8 £5.5° 203.8 +34.5% 264.1£19.7°¢
BB 62.8 +2.2° 90.0 +3.0° 153.9 +9.0" 208.3 £22.7" 267.0 £28.9"
PP 64.3+2.8" 94.5 £2.4° 153.3 £4.7° 216.0 £15.1° 276.9 +22.8"
WB 63.8+1.9° 90.3 +3.4° 151.8 +1.7* 211.7 £20.6"¢ 272.7 £18.2"
BW 64.0 £2.9° 93.2 +3.3° 159.7 £7.1° 220.3 +17.8" 284.6 £22.0°
WP 63.8+1.7° 93.1+1.0° 149.1 +£9.5* 202.4 £20.1° 262.1 £23.5°¢
PW 64.3+1.7° 91.8 +7.7° 151.5 +4.5° 197.9 +£17.6° 259.1+18.0°
BP 64.0+£3.7° 92.3 +2.1° 158.5 +9.8" 224.0 +34.0" 285.5 +32.0°
PB 63.5+1.9° 94.4 +4.1° 162.9 £9.1° 234.1+18.1° 308.3 +26.9°

T« [ 9 R AN R 5 B R 2 ) 22 57 . 3% (P <0.05) , R Al

Notes : different superscript letters within the same column indicate significant difference among means( P <0.05) ,the same as below

2.2 HHRPFEERMLLRSNT

25 LU 2 4l HUFE T 10 K 38 3 B M A M AT
HRIFHAHZEERARFE(P>0.05) (A
1) o BlRE 7 5 8] B 2E <, 4 HUAE T2 A B R O
5 A AL, £ A% 52 4 4 R 3 B B W AE

AR, 15 F120 HEEmS, 42241 PB \BP f7 i R4 12
ERTEMMAEY BB fl PP(P <0.05);20 H
WIS, 2% 2% S LA AT 2 R/ IR )P 4 PB > WB > BP
>BW > WP >PW >WW >PP >BB,

Oww N Err Ews Hsw @wr [lrw BBr BrB

100 r aadaaadaa

NS

80 | §§

NS

‘-@E 40 §§
&z \=
20 t §E

\E

0 NS

1 YHREEXRAFTENLR

il — AR A A 78 R R A Wl 22 57 B3 (P <0.05) , T A

Fig.1 Comparison of survival rate among different experiment groups at larvae stage

Different superscript letters within the same age indicate significant difference( P <0.05)among means,the same as below

2.3 HARHPAFMABRILERSN

2234 BW PB 1E 4 H e i b B A B Y 2%
ML R I H 28 R LS R Bl H e 3 0 22 5 K8
s kA4 WB \BP fE ¢ L 19 2% B A S R A 5
R WP PW FE58 i EIAMILE (£ 2) . 78
4 MAFTE R L, P A 2 S 24 A 3 BoAr B0 1 4 B
L4, 20 H eI, 28 ML SR T 13. 7% ~
94.16% o FEPNAT 2RSS A, JR 304 PB 7R K
FIAE 3 3R Y7 2 2 Bl L v die 56 AN IE R se 4
a IR (WB 5 BW, WP 5 PW ,BP &5
PB) & B i A7) 75 1i] 9 2 B L 34

2.4 FREEKIER

£ SLIRA oe m Fe K HBE B R 2 -
FHia#, Hrp 50 ~170 Hi#$ DL K& 260 ~350 H i, 5%
B B K B, T 170 ~ 260 H 4 i R 4 4R
1L FIRENKRAE2 A A KA (£ 3) 0 3 Fhot
BRAM A LA, E7 6 AN E KR
P, B ERTHTO B E AL (P <0.05),
M5 Baarim b 25 A8 E(P>0.05);
50,110 % 260 H#H, 48506 [ 384l 78 K B 3 1ok
FHFROMEBRE A LA (P <0.05);260 F1 350
HISH,3 Mo AXHBEEZR AR E (P>
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0.05), FEM MM 3 4 IF R34l E (WB 5 BW, 2.5 FRHEEEEERR
WP 5 PW BP 5 PB) [5¢ i e K MR EH TR Bt H R0, £ LR G R R TR

FXF, 6 Nl h, PB e A K it BP
WZ ,PW WP [ K 5 1%, Jr 22 57 7 7% PB | BP
)75 B 5 2K F PW WP(P <0.05)

x2

s B ARBr B (R 110 d i) 96T SR B0 W SR
B FE TR AR, TR s, B R H S A
SEATE SR B I B R 22 e AR B3 (18 2) .

BRTHYBERMEFTHRFPREE

Tab.2 Heterosis of growth and survival during larval stage in different hybrid crosses

SR 2 PR e Fh {34 /% heterosis
groups trait 1d 5d 10d 15d 20 d
728 shell height 0.59 0.37 0.68 2.75 2.70
WB
1715 % survival rate 0.78 12.35 32.33 80.89
7285 shell height 0.99 3.64 5.87 6.91 7.17
BW
1£ 1% % survival rate -0.40 8.98 37.40 66. 64
7285 shell height -0.58 0.96 -0.92 -3.60 -3.10
WP
TE7% 2 survival rate 0.69 -0.55 10. 14 20.54
725 shell height 0.19 -0.42 0.64 -5.72 —4.20
PW
1735 & survival rate 0.65 -4.00 7.47 13.70
728 shell height 0.79 0.12 3.17 5.60 4.97
BP
(7% % survival rate -0.54 13.25 47.81 77.13
s i
72 shell height 0.00 2.40 6.07 10.36 13.38
PB
FE95 % survival rate 0.52 16. 64 51.41 94.16
3 FHPEZAEEXAEKER(ZES . FKNAE)FHE
Tab.3 Growth traits( shell height,shell length and the whole body weight) value in
reciprocal and parental crosses at grow-out stage
50 d 110 d 170 d 260 d 350 d
gpyy ook SRR/ sem/ ks sem/ ks SewE/ e/ B/ Sei/ e/ B/
groups mm mm mm mm mm mm mm mm g mm mm g
shell shell shell shell shell shell shell shell total shell shell total
height length height length height length height length weight height length weight
ww 7.39+ 4.16x 16.56+ 10.63+ 35.96x 24.21+ 38.40% 26.04+ 8.94x 51.22x 34.00% 16.95%
1.14% 0.70°¢ 3.66°¢ 1.97°9  5.96™°  4.29"  5.42%%° 590" 3 96 8.17°  6.74™  8.85"
BB 7.44+ 4.8l 14.66+ 9.94x 34.50x 23.93% 37.53% 24.23x 7.70x 50.42x 32.53% 15.09 %
1.04®  0.69°¢  3.06° 2,024 7.589 4,41 555 3 67 2.88° 9.30" 5.08" 4,63
op 7.58+ 5.63+ 18.90% 12.55% 37.03x 25.51% 41.72+ 27.82+ 9.46% 56.87x 36.68+ 19.12%
1.34% 0.81° 5.46% 4.07° 7.68%  5.47%  6.92% 5.05° 4.72% 12.46*  6.75% 8. 11%¢
WB 7.30+ 4.54x 15.04x 10.79% 34.01x 23.03+ 37.81% 24.53+ 8.02x 50.41x 32.05% 15.83 %
1.43%  0.62%% 2.62¢ 3.16™¢  5.61%  4.99* 5 69% 3 g7°d 3.76° 9.36" 6.15" 5.76"¢
BW 7.39+ 4.48+ 16.32+ 9.87+ 3593+ 23.83+ 38.60% 24.13+ 7.93x 50.59x 30.95% 15.22%
1.08*®  0.71%  4.16% 2,30 6.89%°  5.25°%  7.40%°  4.84% 2.69°  11.28"  8.28° 5,310
wp 6.18+ 4.12% 1559+ 10.49+ 33.23+ 22.83+ 34.72% 24.94x 7.68+ 48.32x 32.29% 14.53 %
1.08¢¢ 0.56° 3.60¢ 3.46%  6.35% 3.35% 7.55°  5.97°%¢  4.26° 8.88°¢ 6.45" 6.27°
W 6.06+ 4.53+ 14.98x 9.79x 32,02+ 22.24x 36.03x 23.16x 7.40= 47.19% 30.90x 12.86 =%
0.92¢ 0.62% 3. 64¢ 1.99¢ 5.97¢ 4.44° 5.44% 4.50¢ 3.45° 6.41° 5.13¢ 5.33¢
p 8.15+ 5.11x 18.31% 11.66+ 37.69% 2546+ 41.94+ 27.36+ 9.54% 60.05% 37.05% 20.34=
1.54%  0.69%™° 571%™ 3.01**  6.47*  5.16"  7.07* = 4.99*  3.33% 9.10° 5.34%® 6.70*
7.79+ 5.24% 19.11% 12,34+ 38.84x 28.23+ 43.13+ 28.72+ 10.38% 61.84x 39.14x 2421z
1.16®  0.90™ 6.18° 3.78° 8.40" 6.50° 8.79° 5.96" 4.33° 8.47° 7.04° 9.84°
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Fig.2 Comparison of survival rate of different experimental crosses at grow-out stage

2.6 FHEEMABRMLESHN
TEFRINI], 28 5 WB K H 58 24 BW 58
1 TE K SR R R LR i 4 T - 3. 66% ~
4.52% ,-6.96% ~1.24% . -4.98% ~ - 1.18% , Tt
W AR 3 s 2 2 4 WP PW 58 1 58 K KB
HLAY AR DL R B A D T, AR B D2 B 5
234 BP LA PB (7 e K M B Y

A B AR e B AR RN T 3.71%
~15.27% , 5% K By Ze A A A F - 2. 00% ~
13.10% , S HE P ZFLHRAN T 11.23% ~41.56%
(F4), TEAAERITm, LA 24 BP il PB A
— W EFLH( -2.77% ~9.83% ) , HoAth 4 %
LA AN TR B A R 2R e

x4 FRPSHFTHERMEBHRMAEE

Tab.4 Heterosis for growth and survival of hybrid crosses at grow-out stage

H KB B [iRN PP #R /% heterosis

stage trait WB BW WP PW BP PB
715 shell height -1.52 -0.30 -17.34 -19.03 8.48 3.71

50 d 71 shell length 1.24 -0.04 -15.78 -7.46 -2.00 0.42
715 R survival rate -1.33 0.75 -1.35 -4.03 1.10 0.81
715 shell height -3.66 4.52 -12.07 -15.51 9.11 13.85

110 d #F 1 shell length -3.95 -0.55 -9.52 -15.50 3.67 9.78
715 % survival rate 1.20 -0.57 -2.81 -4.56 1.83 2.34
715 shell height -3.48 1.97 -8.96 -12.27 5.38 8.61

170 d 71 shell length -4.31 -1.00 -8.14 -10.54 3.02 14.21
FE£15 % survival rate -0.87 -1.96 -5.18 1.45 -2.77 2.35
715 shell height -0.40 1.67 -13.11 -9.84 6.11 9.12
71 shell length -2.35 -3.98 -7.35 -13.97 5.12 10.33

2004 ST total weight -3.60 -4.68 -16.50 -19.54 11.23 21.05
715 % survival rate -2.63 -1.46 -4.82 -3.02 4.02 6.75
515 shell height -0.81 -0.44 -10.60 -12.69 11.94 15.27
71 shell length -3.65 -6.96 -8.63 -12.55 7.07 13.10

3904 JBLE total weight -1.18 -4.98 -19.45 -28.68 18.92 41.56
1735 & survival rate -3.37 -6.17 -3.49 0.89 5.97 9.83

TE AEALE AR L) (50 ~ 170 d) |, k85 PREL /D 56 W 5 10 10 1 AR A b o) 80 B B 0 BRI U 6

Notes: the total weight was not recorded during 50 — 170 d,because the oyster spats were difficult to be exfoliated intactly from the substrate

FEAAEY Bl KRR, DL R

8] AT 2% 38, AR R 28 R AL 3, 3 1 FH e o ™42 B9
B RO R AR I T DKL B
IS v, 2 B0 3 049 )T 22 )53 BR T A ) BB 2 A
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] F1) 2 52, P TP A5 BE R (0 380 4 5 5 00 2, X b 2
B2 A sk S AR ), S 40 2R A S8 A R My —
A ARBRFE AT LR T 3 Bl K AR T S R
R A G AR R K R 00, 25 9 SR T 4 2
SSHAE AR A Ty L B 0 2R O 4
4y U] 20 F IS, 44 58 2H 4y HAE I 2R 2R A S A
F13.70% ~94.16% , 37 i 350 H B, 243821,
PB 7% & . 5% KRBT Y 2% R OOE B 4 ik
15.27% 13.10% F1 41.56% , X W 17 H K
W A ) 5% 0030 28 5% 2R (0] 21 52 1675 2 b (1 4 4 ]
FitE. M, Hedgecock 452" ) il fe A [7] {4 #4y
R R AR, RIS T U535 & M A8 38 I3

T A 5 11 2R B R I =2 i HE A7 24 5 1 2 o
/NI T B A 1) 5 PR SR 1 22 S5
T A58 Y BEIA L R R 2 S, BN A 2R
Pe o AHF TS S L A O 5 0 T —
T K F RSP HT 205 2 24 32 WK A 005 14 S [
FORZFIA KM A KRGS0, 5 A% 6
MBI ERAMIL, SR OKRAAE D ENERK
GRS R TERORASARO BEOAR
RAFEW AL 22 5. ARBFS P 2 5 5L 50
R GTEFR B B, 0 5 A I RSB AL A T
AW A Fh A 4, 48 00 5 1 (0 i 20 1 2 B
Sy B 2 R 3 T 1 € 5 B 0 5 T 6 AR T 4 b 4
P, B, RS R, 4 B B PR2R A R A S 3R 1S
TR S A

RS 4% A AS SR U BE RS R
2 B 1Y 0 2 O A, T TE 3R B B A7 R
{1 2 B A S W S B T X R [ 9 B
B A ] 19 2 Bl 00 38 1) B4, 7 HL At D0 2K 1 2 58
AP WA ES . R, T ENEE
JRA, 7K 3G 7K 3 AR 45 4% ol DR 2% 76 0 0 T
WA MET K P ECE AR A A KRB X T
Gy R, LS B, B G 4 ol 70 % I
Wb T4l A B 1 AL R e T b 3R R Y B
KR KB R T 4 R B R TR % 2 AR AL
REAE AR {75 Al 22 Hh BR824 o K 5 A KA
WS AR T I, 7E e AL A B
Rt , o T O R PR A S R4

B2 AT E T K 40558 6 K R ] ) 2%
SR AR R T KA W7 €030 52 AR ) A 2R Rl A 3
KRB858 15 IR S (A 1) A8 L 2 4 LA W B 1) 2
3, AT K 05 2% B O S 0L 2 ) BF 5 LA % A
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FHZ% Bl 48 35 1% 7 4 W 0 B M AR A T = %
W*EO

S 3k

[1] FAO (Food and Agriculture Organization ). World
aquaculture production of fish, crustaceans, molluscs,

Rome: Food and

United

etc. , by principal species [ M ].

Agriculture

Nations ,2012.
[ 2] Ministry of Agriculture Fisheries. 2013 China fishery

Organization of the

statistical yearbook [ M ]. Beijing: China Agriculture
Press,2013. [ b & il J&y. 2013 [ ¥l g 1 4F
% b nT R E AROI H REE 2013, ]

[3] Zhang G F,Liu X,Que H Y, er al. The theory and
application of hybridization and heterosis in marine
mollusks[ J ]. Marine Sciences, 2004,28 (7):54 -
60. [ 7K [, XU IE , A 55, 4. DU 2R A 58 e e A AR
PP A BOR W Tk . 1 T AL 44 ,2004,28 (7)
54 - 60. ]

[4] Zhang SD, Li L, Wu F C, etal Yield trait
improvement of bay scallops following complete
diallel crosses between different scallop stocks[J].
Chinese Journal of Oceanology and Limnology,
2014,32(1) :1 =-17.

[5] Zheng H P,Zhang G F, Guo X M, et al. Heterosis
between two stocks of the bay scallop, Argopecten
irradians Lamarck (1819) [ J]. Journal of Shellfish
Research,2006,25(3) :807 - 812.

[6] Yan X W,Zhang Y H,Huo Z M, et al. The study on
diallel cross of different shell color strains of Manila
clam Ruditapes philippinarum [ J]. Journal of
Fisheries of China,2008,32(6):864 —875. [ 3] =
B BRBRFR AR W, GF . R IR] g (B AR AR AR AT R R
) By W3 A 2. K 77 aE 4k, 2008, 32 (6):
864 -875. ]

[7] Deng Y W,Liu X, Zhang G F, er al. Heterosis and
combining ability: A diallel cross of three
geographically isolated populations of Pacific abalone
Haliotis discus hannai Ino [ J]. Chinese Journal of
Oceanology and Limnology, 2010, 28 ( 6 ):
1195 - 1199.

[8] YouW W, Ke C H, Luo X, etal Growth and
survival of three small abalone Haliotis diversicolor
populations and their reciprocal crosses [ J ].
Aquaculture Research,2009,40(13) ;1474 - 1480.

[ 9] Newkirk G F. Interaction of genotype and salinity in

larvae of the oyster Crassostrea virginical J]. Marine

http : // www. scxuebao. cn



3 3

BT, AF AR 3 A7 0K AR A 58 TN ORI TG LR 351

[10]

[12]

[13]

[16]

[17]

Biology, 1978 ,48(3) :227 - 234.

Mallet A L, Haley L. Growth rate and survival in
pure population matings and crosses of the oyster
Crassostrea virginica [ J ]. Canadian Journal of
Fisheries and Aquatic Sciences, 1983, 40 (7).
948 -954.

Mallet A L,Haley L. General and specific combining
abilities of larval and juvenile growth and viability
estimated from natural oyster populations[J]. Marine
Biology,1984,81(1) :53 -59.

Kong L F,Teng S S,Li Q. Growth and survival of
the first generation of hybrid between Chinese and
Japanese populations of Pacific oyster Crassostrea
gigas[ J]. Marine Sciences,2013,37(8):78 — 84.
(LA 5, 99 2t KW b B R IA S B AR
PR 238 T — AU A CRIAE TG L3R T TR R 2%, 2013,
37(8) .78 -84. ]

Song SL, Li Q, Kong L F. Larval growth and
survival of hybrid between different geographic
populations of Pacific oyster Crassostrea gigas[J].
Periodical of Ocean university of China. Natural
Science,2012,41(12):30 - 35. [ K5, 285, 4L
A N T BB AR A W 2 22 AR LA R
RE . P E R A B AR B R, 2012, 41
(12):30-35.]

Kobayashi T,Kawahara I, Hasekura O, et al. Genetic
control of bluish shell color variation in the Pacific
abalone, Haliotis discus hannai [ J]. Journal of
Shellfish Research,2004,23(4) .1153 - 1156.
Peignon J M, Gerard A, Naciri Y, et al. Analysis of
shell

determination in the Manila clam

[J].
Resources, 1995,8(2) ;181 - 189.
Winkler F M, Estevez B F, Jollan L B, et al

colour

Ruditapes philippinarum Aquatic Living

Inheritance of the general shell color in the scallop
Argopecten purpuratus ( Bivalvia; Pectinidae ) [ J].
Journal of Heredity,2001,92(6) :521 - 525.

Zheng H P,Zhang T, Sun Z W, et al. Inheritance of
shell colours in the noble scallop Chlamys nobilis
(Bivalve; Pectinidae ) [ J]. Aquaculture Research,
2013,44(8) :1229 - 1235.

Wada K T, Komaru A. Effect of selection for shell
in the

coloration on growth rate and mortality

Japanese pearl oyster, Pinctada fucata martensii[ J].

[19]

[20]

[21]

[22]

[25]

[26]

[27]

[28]

Aquaculture 1994 ,125(1 -2) :59 - 65.

Zheng H F, Zhang G F, Liu X. Comparison of
growth and survival of larvae among different shell
color stocks of bay scallop Argopecten irradians

irradians ( Lamarck 1819 ) [ J]. Chinese Journal of

Oceanology and Limnology, 2005, 23 (2 ):
183 - 188.
Brand E, Kijima A, Fujio Y. Shell color

polymorphism and growth in the Japanese scallop,
Patinopecten yessoensis [ J ]. Tohoku Journal of
Agricultural Research,1994 44 (1 -4) .67 -76.
Brake J, Evans F, Langdon C. Evidence for genetic
control of pigmentation of shell and mantle edge in
selected families of Pacific oysters, Crassostrea gigas
[J]. Aquaculture ,2004 ,229(1 —4) :89 - 98.

Evans S,Camara M D, Langdon C J. Heritability of
shell pigmentation in the Pacific oyster, Crassostrea
gigas[J]. Aquaculture 2009 ,286 (3 —-4) .211 - 216.
Cong RH, Li Q, Ge J L, et al. Comparison of
phenotypic traits of four shell color families of the
Pacific oyster ( Crassostrea gigas) [ J]. Journal of
Fishery Sciences of China,2014,21(3) ;494 - 502.
[AHW 2B B, % KW 4 xR
TR B R R MR e B b K R R A, 2014, 21
(3):494 -502. ]

Zhang T Z. Crop breeding [ M ].
Agriculture Press,2003. [ K RE. /EWF 2% 5.
JuaT: [ ARl H AREE 2003, ]

LiJ M, Yuan L P. Hybrid rice: Genetics, breeding,

Beijing: China

and seed production [ J]. Plant Breeding Reviews,
2010,17:15 - 158.

Hedgecock D, McGoldrick D J, Bayne B L. Hybrid
vigor in Pacific oysters; An experimental approach
using crosses among inbred lines[ J]. Aquaculture,
1995,137(1 -4) .285 -298.

Hedgecock D,McGoldrick D J,Manahan D T, et al.
Quantitative and molecular

genetic analyses of

heterosis in bivalve molluscs [ J |]. Journal of
Experimental Marine Biology and Ecology,1996,203
(1):49 -59.
Falconer D S,

Mackay T F.

[ M]. 4th ed

Introduction  to

quantitative  genetics Essex:

Longman,1996.

http : // www. scxuebao. cn



352 Ko7 OF IR 39 %

Comparison of growth and survival among the hybrid offspring of
three different shell color families of Pacific oyster ( Crassostrea gigas)

GE Jianlong, LI Qi*, YU Hong, KONG Lingfeng, YU Ruihai
(Key Laboratory of Mariculture ,Ministry of Education ,Ocean University of China ,Qingdao 266003, China)

Abstract: A 3 x 3 diallel crosses of three different shell color families of Pacific oyster( Crassostrea gigas)
(white/W ,black/B , purple/P) were conducted. Three parental groups and six reciprocal hybrid crosses were
established. The growth, survival rate and heterosis of hybrid crosses at larval and grow-out stages were
compared among all experimental groups. The results showed that at the larval stage, hybrid cross PB
presented significant growth superiority than other experimental groups. The larval survival rates of all the
hybrid crosses were higher than that of parental crosses. All the hybrid crosses showed obvious larval survival
heterosis. At the grow-out stage, the shell height of parental group PP was significantly greater than that of
WW and BB. The grow of hybrid PB was the fastest among the six hybrid crosses,followed by hybrid BP,
then hybrid WP and PW were the slowest. The survival rates were not different significantly among all the
hybrid crosses and parental crosses during the grow-out stage. The heterosis of shell height, shell length, total
weight and survival rate of hybrid cross BP and its reciprocal cross PB were between 3.71% - 15.27% ,
-2.00% -13.10% ,11.23% - 41.56% and -2.77% -9.83% , respectively. The other four hybrid
groups had no heterosis during the grow-out stage.

Key words: Crassostrea gigas; shell color; crossbreeding; heterosis
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