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(1. FEMEERY AaRY SRR, ER F% 266003: 2. FEAFREHTE &EKZHEH, LR T 266071)

RE: R Z TN RATER 2 A KIEEF( Scophthalmus maximus ) FEFE B T8 UL B4R (S) I3 B B4 CE) BE1T B4 5]
AT RN B, B2 T SC 3 )xSCQ)EC 6 ) xE(2).8( 6 ) xECQOMEC & ) xS )4 MAAHT—R. Xt
AT SRS 2 AL E LIRS 26,30 AN 70 HS AN K AR ES R ITR, &R R, AU 58%
PAESRER LR LRSI EBEER ARTH 30 Hidfam 70 HRBan K. tRESEE
ARG, T A FIARRE 205, B SC 8 ) xEC @ )4 30 HidfEta p iR K 28 F I 2953 5.43% ,EC & ) xS( @)

470 A KRB R INRIEE)25.00% . LRI 8o, 1R SR 4R 28508 AT A R KRB R I — 4%

Bz, [HEARSR,2006,13(6):1 001 -1 005 ]

FHRIA): IR E XUF AT s e 3
PES25:0321.6 XRRFRIRAD: A

K 2% ¥ ( Scophthalmus maximus L. ) J7 7= KK AL
P2 i R S R SRR TR H (Pleu-
ronectiformes ) , fif V. H ( Pleuronectoibei ) , #¥ £} ( Both-
idae ) , 317 J& ( Scophthalmus "' . H 1992 45|t
Hh I LR, DRSS R R B T [ AR D7 W g — AP R
TR HE N SRR, B TRk
Y —, T ARG IR R IR B PR A
IRAR L S 2 A, AR KR R RS, R T R i S
) R e DR 25 8 57 0 7 U I I 7 0 2%
Y% L BTN H AT AR TR, DL (R 12 M R
SRR R R

H AT, A AD KT M A 250 Fh BT 5T
RIES, AL 6 ( Salmo gairdneri)'" . 1 ( Cyprinus
carpio )7, BF5( Labeo rohita )" \BF 55 XA Ue-
talurus punctatus )™ 2. B F W, R 2AT A
HRARIEKE RS R B TA LS FRER
FIFRE AR E . HIE4 A1k, AR WA KZE 67 A [
Fr VA REAR IR BEAT 2% 58 77 AR ST 40E

ARSI R 2 AR S0P TR R R ] 78 4 WA 2%
STIEMEATREVR N B AR 1A) 2% 5T, BT — U
KB R EAEKAE DL, 730 ST ROR, DU K25
7 () A DL TR AT T B R4 B A A S
(7

Yris H #1:2006 -03 -21; 51T H#A:2006 - 05 -24.
HEEW A H5“863 7 @ A 5 & BT %77 B (2004 AA603330).

N EHS:1005 - 8737 - (2006 006 - 1001 - 05

1 #MR57E%

1.1 E&KRE

SEE Y A LD R BH M K R A B & AR SR
. 2 ASEEABERN I O R B0k B BT
(SYMERECE) . BHER T RIFMERREGAANMETE
1.2 XWAHE

IR WP AT 3 0 S BEAAAN E BE ARt
ITRER IR R FOBE RN B2, BB T 4 AN

AT SC & ) xEC @) CIFAR ) EC &)
xSC QI RA);

B EXTHEZH:SC 8 ) xSCQ):E( & ) xE( Q).
1.3 ALRIBFAZIEIL

S Suquet 21 ) AT N TN, S
ME2 ANEAB AT AL 8 BAEE RIF MR
MRS e, SE T 2 B MERE SR A G R T
BEYWAGFAEEERZR . BRGNS aTE TR
TR b, R a6 4T Sk 38, K A AL T
SR JE WA AL I 77 T 5 e 5 BB 3R ARG R B R
To DGR BER 8 A KRS TN 8 M £ Y
YIS TR A SRR, SR 5 4% B 56 A0 4 4 )
ITATRE. B LR BERBEMANEE
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YRF B B AR o, SE B I N TE B K A B sh 4
1 min, BT AT, #E 15 min J5, 50 FLEEMK
FEE K2 B, LRI ZRE O, UK A R SR
URERIR BN . UGS B0, AR B K vt 3 TR, 2R
FICR A AE 3 A TAT, A1 g 2RI (L
1200 K0) A B 78 S 19 2 000 mL A C P9 B
1 600 mLi% 3 7K) 1, #HI7E 15 CIER T iF k.
AL o R P IR R TP, R IR 1 IR, B
WK 172,

ZREA3IhG, B RE E 4 MEEHHIE T
FRZE i M S RGO . P2 K B PR L 7 IR 4L, e DA
100% , e fE 5246 =), 2452 96 h 5, IE % G
WA vt i i, FR DA E VR B4, S bL
100% , ILAEIEAL RN, DIy Tt KBRS
VEA TR bR, BLiF W T AT a2, By AR H A7 f
3, FeLh 100% , iCAER TR 204
1.4 {F&ESF

BB EERE Y SR 4.
FaERZENS LRZEW AR/ BET8H
BV 78 A P A . DR S 4% 1 PR R, A
HEWE 1AW, 7528 00 ik B R &
15 h i, ALK AHEE 1000 g KRB EH G, &
FARBN36 o’ (E Wit T AR E, B A KA
29 m’. %30 HgR, Kiparfifa i AR .
fE I, AN A BEHLERE 30 2 A ANE, T B iR K
kTR, R, AEAH S EEHLERE 200 &K
WA, R T KA 4 m® B b SR H .
£ 70 H&R, FANA A BEVLEURE 30 J2 AR AN 14, T
ERK EFE. BEES, RETARE AR
B B, 2 B R K R, o O O 5 IR R A
Elo B E MRS SR AR R R B, g U,
SRRLEC & TRE . SEER % B BE BT B B It 3 (R e AH R
M 4, DAEBR B 2 R AR .

1.5 ZMEHESHSE

Gtk AR I (E PR IR,
HAET AR R R B,

F -1/2(P, +P,)
1/2(P, +P,)

A F, PPy IR E T — P S

BEVRAN E BEIRIO BRI B ZAMETI(E.
1.6 BHHESHAE
1% 1% Van Vleck "™ {77 ¥ 43 W45 REAK (¥ £

x 100%

PE% B Maternal effect, ME) , T+ 5.A 04
ME(X) =F (X) -P-(HxP)

ME(X) 9 BEfE X fRHA RN E. B — PR
B}k 3% L B 8¢ ( Maternal performance comparison ,
MPCO i H 2 A0 :

MPC; =ME(S), -ME(E),

KA ACRA R RITER .
1.7 #iEaE

S %5 4% F) MINITAB14. 13 ( Minitab Incorpora-
tion, USAD e ih 31 43 . ANTRIAH 45 1R Fy 22 5 L
DRI 26 75 22 3 Hiri ANOVA) #E47 HLAL, P < 0. 05 B 4
EREE . WAL REEERNEIEN &/ BEE
7t1% ( Least Significant Difference, LSD) # 1T % & L

2 #R

2.1 AEAEEERFITEMAMHEEE

S M E 2 M ARZEFEB T —REMWRE
BRAMMREARILE L. IR 1 T4, ZHER
(58.14% ~ 72.11%) F & 1k % (15.48% -~
28.75% Y YRR, BT R (7. 92% ~15.04% ) 5
FMF—RINIX 3 MRIRBIAR AR RCH <
0). 130 Hi& M 70 B HE A r) 4Kk R
LA [ FE B A 2 AR 345 ( 7. 06% ~20.03% ), H
FEC ) xSCQ)HE 70 B FE ik & 20 Fh
hIBIEF) 25.00% . 111 5, % 0 A 7R R E e R L
$4(8.46% ~25.00% )EL KT AH ) 7R K 2 FhAn 3
(5.43% ~15.07%) .
2.2 BEZEAENNER

B3R 1 A4, 4 AN 1) 1 52 88 R Ak R
RN GHEEENZRP > 0.05); 4 ME
1Y 30 Hd fk 1k i &, 70 Hg Rk i & 1
HFHEEENHEZR(P<0.05),
2.3 B MINEGARRIIER

BEVE RN R RHA R L B s ik 1 ]
I, 52 R 2 IR | ey T 6 85 2 T L B 0 1) BETE 2
;30 HWsHE I 70 H WS HE G 078K L4 T 1 B
PR (B2 57 (8, R PA RSN 30 HRsHEa 15
M EYE K. IR 1A EH, 5T & 1 MPC 35 4
IEAH, UARA S BER I MR (0 BEE SN B2 F E BF
.
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Tab.1 Different traits, heterosis, ME( maternal effect’ and MPC( maternal performance comparison’ of two stocks of turbot

JL75 484 Hybrid (X +SD)

ZeM L 35/% Heterosis

T H
Ttom SC6)x ECS)x SCa)x EC&)x S(8) ECE) ME(S) ME(E) MPC
SC9)  E(Q)  E(9)  S(9) xE(Q) xS(Q)

e 7211 58.14+ 60.49: 67.82%
A% N N N 712 414 -1.49 99.69 9236 7.33
Fertilization rate 8. 04" 6.36° 7.56° 8.65°
HALE/ % Bppx 07 DA DB/ a0 546 2143 52865 520.75 790
Hatch rate 6.83*  3.65*  4.28*  4.22°
PO/ % 792 1.04x 9.76x  12.83x g0 1176 -1.61 19.85 1678  3.07
Malformation rate 1. 55° 3.54* 1.73* 1. 65°

BiiK/om 1792 134 1651: 1702+
30 HE K /om * " * T s 8.68  7.06 -10.91 -10.97 0.05
BLof30 days  0.151°  0.179*  0.32°  0.121%

WERE/g 0.180: 0.080x 0.141+ 0.161+
30 Rt PEpie/g * N * 846 2385 1615 -2.07 -2.09 0.02
BW of 30 days  0.049°  0.031*  0.029°  0.051°

A L’
0 FEEK/em 27718 270 2980 30SLe o e )
BLof 70 days  0.510°  0.472°  0.263  0.301

BiRE/g 0.607+ 0.601+ 0.695+ 0.755+
7 B R/ g * * * T 1507 2500  20.03 -11.95 -12.0 10.06
BW of 70 days  0.187°  0.179°  0.147°  0.222

E:BL - {5 K BW - k5L & ME - BHE 30N ; MPC - B AR, F—7+ LR ARFHRFEEEHER(P<0.05).
Note: BL - body length; BW - body weight; ME — maternal effect; MPC - maternal performance comparison. Different letters in each row mean signif-

icant difference( P <0.05).

3 itig

3.1 ZHMMEBHMRERIA

%442 ( Hybridization ) /& F SR Rk A 44, U H
NTLEE 2RI M A= P e i — M 07 %; 8
WP EARAE AT R AT B R P Bk AL
ANRIBIZRAE T FRB AT AP — P i 7
BT AW IS . TS A, Rt
( Heterosis ) /& 2 A8t A5 B il AN Rl 1 6 A C AN [l
N NGy N NG R LD e e E P
—ARAEA K AT ) U MR Ty T BT R
MG . ARSI 25 BRI, 2 A FRB R R 25 61
Fh—4CHT 30 HEsHE@ A 70 H#S A, HAK R
BRI R MRS Bar, Bl RE
i 52 o B SRR B 240, M BB IRECA B — o 7R X
UL AN [FTRUE O b BT B YR AT 2428, AN R S5
TR ZE 6 P JFIEAE I R — R 0

3.2 ZMMBHIR T RIE

BB A KR BB B A, 2 A R8T IR B

AAT = HE IR FR A R e A AR B B B 1R BRI

7E 30 Hd BT, 2 M —RIE K i & 1 e ik # 2
7 7. 06% F116. 15% : £]70 H & 1,2 #7355k
#110.34% #120.03% . SL&5REW, HESEKKE
FREAT, 370 BB e M AR 545 31 T 3 78 4 R
Wo FA, AL 1,30 HEEFI 70 H i #E 8 [ 14 5
BRI BRIIN T A MR HBR I, 1X AT e
5 R AT R 2R A LA AN TR A R
F Ko HRX—LRIEFEYE— D MLRERIE.
3.3 BRI

BEPE SN 55 B0 43 X 997 S5 e 11 e 4 B s
WAL FAH R, AR, R 2
AL T B AR MR, R X 3
G2 BN B4 X . Chevassus 25 1R3&, U143
K/NKH 4 H e ET £ ( Salmonids ) 1A K EH
EFM; Fowler™ &3 38 , K8 K BR 1 8. Oncorhyn-

1) Chevassus B,Blank J M. Genetic analysis of growth performance in salmonids[ R ]. Communication to the Third European Ichthyo-

logical Congress, Warsaw, 18 —25 September 1979. 4.
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chus tshawytscha ) 4] F5 F1 41 £ 1) 1735 8 5 42 KD
F Ko ASLR A, BHES A L 30 HidEEIC
TR HORT — BRI AR L S ma i (] 2200, X W] 5
ENGELRER LSS SR P

LA S AR, AN RIVEIR ) 2 A e 3R
WAEREAR. FrEl, A EMIEFRIRAL R
SRR PR X RSB P . R 3R
ENCTESR Shaeinbu g T b o Sk S S
—o FE AR S, — Mk, BN R R AL S AL
PR P R, B I) P R A 22 e o R A
5 WB , 2 TR AR TR BEAT 285, it e AR
R ZRAPAREE . A SL80 2 AE A R 45 1 T AT 1Y, 31
Bt 2 REAR R BRI S 0 T LAHERR BRI, 2 B
MRz R TR A TRARMBE ER. BT A
SR AR RE 11 B e K U B T B R AN R AN R B A
A g P AR A 22 5, IR M — AU AR R A I 2
RIARAS SRR . A 45 SR 3R B, AN [R] 5 48 B 4 IR) F)
FRAT T HE R 5 B 30 A O R — A4
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Analysis of hybridization effects on complete diallel crosses in two stocks of tur-
bot, Scophthalmus maximus

JI Shi-zhi"?, LEI Ji-lin>, WANG Wei-ji*, KONG Jie®
(1. Faculty of Life Science and Technology, Ocean University of China, Qingdao 266003, China; 2. Yellow Sea Fisheries Research Insti-
tute, Chinese Academy of Fishery Sciences, Qingdao 266071, China )

Abstract : Using complete diallel crosses the first generation of four combinations,S( & ) xS( @ ),E( 8 ) x
EC2),8( 8 ) xE( Q) and EC 8 ) xS( @) were obtained from mating and crossing within and between
Spain stock(S) and England stock( E) of turbot( Scophthalmus maximus). Comparisons of fertilization rate,
hatch rate, malformation rate, body length( BL) and body weight{ BW) of 30-day-old and 70-day-old juveniles
were made among four treatments in this study. The results showed that there were no significant differences
between the hybridization groups and self-fertilized groups on fertilization rate, hatch rate, and malformation
rate. But, as far as BL and BW of 30-day-old and 70-day-old juveniles were concerned, the hybridization treat-
ments showed obvious heterosis compared with self-fertilized groups. Heterosis on BL reached 5. 43% in SC &

) xE( @ )(Day 30) and that on BW attained 25. 00% in EC & ) xS( @ )(Day 70). It was concluded that
the crosses between different farmed stocks may be an effective way for genetic improvement of turbot. [ Journal
of Fishery Sciences of China,2006,13(6):1 001 —1 005 ]

Key words: Scophthalmus maximus; diallel crosses; heterosis
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