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BE 4 TFEEKBRNEAE, LR EETTSATEZREKEEHTTHE ML,
HEBB~230 d WARRRAEEMAKFRERTTNE, AARRZAZAFENRWAK
2R EKERRRZAFAREREBXZWI. 8, EAKKER MKW 147, KZH
B HEER LA 0.138 ~0.478, F|H %L £ 44T (MANOVA) st R R B FHATHM KA,
FEHRZEKERAZRZABKMEKELALREFZ W (P >0.05); F| Al 2 £ & £ (one-way
ANOVA) 4T #n % B B (SNK) 3 63 MR AW A KB HRATAONMUKERA, TAR R
TRahEKRE EKBRB EK R EKRBUEKFBSANE SAZHAFEFHZR
(P<0.01),f#3% i 19.36.51.,21.,69.61.64 F181 & 8 MK HERR, AIHSERRE
RS 4 xJS.RS3 XxRS2.RS & xYSQ.JS 8 xRSR.JS 4 xJS?.YS & xRS?.YS 4 x
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0.05), FIH¥FEHXRZHEATEFTERME 0T, 5t 4 3 MNBFRE 14 MR A 12 NMEEE
WA KFEERHFETLEE, ZH IS29.J512 Fz RS41 3 AR A& & RS75.RS28.RS86.J821 #u
IS225 NMEFAFAEWRFEKRR(P<0.05), FAIAAKERRRZAMAEKERR AN KK
RERE, BT TREFEELRRAR, FRK R >0.5.a HHH b <3, ZWRF A MR KK
MREFTUHEX, ZREKHFERRE, ARRA IR TREL KK,

KB T RAEKBER ERNE FLLF
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R B A R 2T 1A TR A AR e A\ L 07
TR AT R R WL ST, BFEKE
FEAR HUE T BRI 2T SRR BE R, X T SR R
HKRE REFE mRBNAEFUGERAAEREER
B & Lo

R M E, B WAMES FAsic i
BEFREZ RO R % € S 5 E AT T B
P RUIFRB R B R B AR T B
BAD RB AR RS SR AE — R
TR ET R S EER A A AT S, R
BEREEXNTHRR TG AEERENER, &
SRR AR LH W) 25 0 o B F ST 50 AH 2 MHC
FEEBAA XS TFARE" ™, AN TR T F6t
PRBRAENRRELHTRTAES . K&
HEREBEFTHH T EZ —, B K RNET . E
FE OB WA RME R RSN EN R R,
BREFRBFFREA G, TRAT HREARE
TR MR B &R, XM % R
( Oncorhynchus mykiss ) OV K VG ¥ 4 ( Salmo
salar) ™ FpdE ( Cyprinus carpio) (18] o g K F Fhop
BRI, JaH%L%E (progeny testing ) & 3R A 1
BHBRAROTE, ) ZNATRIOL B4 F5%
R E R BEAKEM Y ER LIRS,
B R R B HREIR, W R AT T, ikl
BAAERKR FURERFI RARE RA R R
FACH A, BN TR A BRI A =, |
RS R, 3 H TSI B R A HE AR o

1 MRSk

1.1 FHAEMEHEARIER

2002 — 2004 4= FF 45 1) N TR Bu 5 ¥k 0 16
S BB IKEE (Vibrio anguillarum) BA G T 6164
B, & N TIERBREN T 2 61hiR (DL B I ) #F
95 B, BB T SEREA (RS ) , 2003 4210 A
MHEARB| HEF AT 1000 B, 2 A TIEH 1%
B30 B, 2 T HARFEHES) ., WNEEK
R 5 BB A MR 20 BB, BR O M T B EE A
(YS). Vb3 ANFopmmitthe A TIREMAE
FE VR FEAE R — B B A B
1.2 FHRBARBIFZE

RERENIERSCER[10 ] L 317 % LR
3 AN ERERAR A R B F AR ICk AT AR T, [F A R
HiEK REHITE ISR, 8 B0 Ay

F. FIRTEZEN T NHETALERHE, &it5
FREHR:RS 6 xJSQ.RS 8 xRS Q.RS &
XYSQ.JS 8 xRSQ.JS & xIJS2.YS 6 xRS
Q.YS & xJSQ, FMFMAEFEEFRGEREA,
BHRE 3 M TR EE T, TR A
g, e E S T Pk FE R 2R R R 63 1,
BREVRASEREIRFNHZ23d, 25K
RE PR T ST 13 B, MM 25 B H AT
BEHENE 4 BB OMEME 7 B BB ET AR T TN 4 B,
WM 2 BB, RARES TAETER T Bk ™=a R
AR B EEMHET,
1.3 FHRAMES . MR

AT S0 B TR R AT FFIRE 3 o’
IKEL AR 3EE , IIRT-fa B 77 B B 475 000 ind/m”°,
AT 15 000 B, /K i & 40.5 m*/h, [FIB 7
S,KBRFEL.2~17 C, RRAAHAEKSE
60 d, X R RAFHEBE TN, BV B
B 2 000 B4kSE 75, FRFE/KIR N 20 ~22 C,
[FBF AN R R iR 30 BB A v T & AR
BE, HEE8 d, NENMRAEAPEREKER
9k 100 ~200 B2, R A B E SR 1E, IR
AHHE 30 B m T ERKMEE, HRidENA
WEFHFE 0 M K, FEARN
20 ~25 C, B REE 3 R ALFHR, FEZE 230 d
A A REC AR HTARNE, WE
R FENEK (YR B B Ry JhE, &
B RS FIBIRI B2 SR 1 ] 5k
1.4 FHRRERKILR

PIR Z (family ) [ € HF.230 d KK FRE
S A & (reponse) . H #& (day) A&
(covariable) , #17£ 01225381 (MANOVA) ,
BARKAMEENSEITEB U RRREK HHX&
ARRRZWEWR, RN TR RAEK 80 d Al
230 d WK A EHEEREITAE P, TR A K
SERME AR E R, F 45t 38 B R A\ 3R AGRy,
(&/d) =(W, =W,)/(t, —t)) " HEBNRRE
£ 80 ~230 d ZEXIIMEHR , DI ERERE 63
MNFERZERN 53N AB.C.D.E 5 14, 735
FAKMRE KRR AR B EKRE 4K
518, FIFHERER T Z 2P & Student-Newman-
Keuls(SNK) 3551 5 N R RAH#ITEZ E AL, 4047
SARRAZNMMAERZ T RSFIH SNK XF
AHARABTLZE LB, BRHAEKER
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P
1.5 FRAZZTHARAZEMEKLER

1663 MHESP,RS 6 xIS @ Zezr =4 15 4
H%A,RS 8 xRS Q@ 23874 20 MR FR,RS & x
YS Q Z:A A 2 MK FKRLIS 8 xRS @ <A
14 MRRIS & xISQEALE3ANKER,YS 8
xRS Q A=A TAHFERK,YS 8§ xJIS @ 38 ™
H2A0F R, MARIZKKHARRERKZE230d
B EEN B ET R, AR E R 250
Bre i SNK 5% 7 M8 H A 5 TR R F iR
HEHITEE R, BERBERN I A
1.6 EHEMERUNERFEFEE

HERREN TR, RAMBE RHEIA
2, I 8 NP T 8P it (4 A B AT 6T i A
2 NENG T BT N ARG R P HE AL R 2RI LR
RA A, BMEFBERREES 3 ~6 MR
PL 8 NPT B 4 A B AT SN A, #E T
BRAEFBMERA 1240, KPP B EERERA
BE2~6MKFR. FRAEKZE 230 dif, WEH
G AR RIS A LR FHEEAH 3 192 R A
RAREKGEKGE, AHRERFZ0TP £
A (SNK) , 3 [F] A 555 5k IRl 577 A 2 [F)
RAERKERHET B, AL BRI R &
KHRIEEAR,
1.7 $KRRXEZAIRBRAGCKIEEXR
tb&:

ARSI & g M R R A K EE, BT

B ERRAMBEDMIRR, AHRREK
%60 d.80 d 1230 d 3 R EM KRR RS
BEVHRKABENRREELRE W=d' iTBRER
¥R, il Rk R E X RE,
1.8 HIRALES I

TRBAEFFE SPSS KM HITRER T Z 0
Bt (one-way ANOVA) 1 £ Ju 7 £ 4+ #7
(MANOVA) , 3¢ [R1 %5 8 2 8] g 38 fE A F SNK
LT EE R, 2 BI7E P =0.05 5,0. 01 KF L
ST HZERE, WRERATF SR, £R—&
FlhFRMEFEAREREFABE (P>0.05), F&
AR ERZFBE(P<0.05) HKkBE
(P<0.01),

2 4R

2.1 B3AMRREKILR

1 B8 T Al Wilks’ Lambda #1 Roy’s
Largest Root By iT ik HEATHY BB B RIS R, 4
BETFEMT PG E Wilks Lambda B 435
R EE (P <0.01) , P BEEA K R H7E K A ik
HEFERBESITZR  NERERARITF
B, BF 1 BA) Roy's Largest Root B & R FF
EREAGITRE, ERXAZRETHH MA@
(day) MERAZAWB K. BERZXIBEZ W
(P>0.05) ,# AT 72 T B9 2057 e LAY o
BH#EHR.

#1 FRARRAVEBEF(RRAFRK.FEFNHHR)HESTAESH(MANOVA)
Tab.1 Families factor (family, body length, body weight and day) of Japanese flounder by MANOVA

SLIHON Gt FME Fia BiRAHE REAHE BEE wETIT
effect statistical method value hypothesis df error df sig. partial etasquared
LB intercept ~ Wilks"Lambda 0.911 257. 638 2 5263 0 0.089
Hi# day  Roy$ Largest Root 0 0 2 5 262 1 0
7 family Wilks”Lambda 0.607 24.431 122 10 526 0 0.221

F2 M T F 663 M RAXBAJZHE,
80 d 1230 d {&{ RIS I(E FbR RS | 4 X 3
FBE, FEAEKF 80 d kKA H(6.16 =
2.09) ~(14.06 +3.88) cm, {KFE M ATE(3.48 +
6.13) ~(27.24 +22.82) g, 4 230 d Ak 4
i (14.73 £1.80) ~(21.69 +1.98) cm, kT
Ay ARTE(29.53 £10. 64 ~90.97 +22.63) g, 80 ~
230 d W 4EXF I BRI 0. 138 ~0.478, %

230 d KBS HAMAESHERER, BERAV SR 5
4H,A oK RE, AT ERE R N 0.352 ~
0.478;B 4 A KR, 4 X1 EE 2 ~0. 300 ~
0.349;C 4 AR —B4 , X HEE R N0. 254 ~
0.294; D H HAEKEIBH, HMER N 0. 201 ~
0.248;E 4 MK IS H , a3 EZE N 0.138 ~
0.197 . FZHMEREBR,A.B.CHD.E 5 HK
KRR MFEERBEEZR (P <0.01) (F



904

K =¥ R

33 %

3 FiZk 4) , UK 63 MR RIS NAERER AR
SAMARGHE . MERKREZERBEBRRN
BEERESH, ERREAKFF 19.36,
51,21.,69.61.64.81 S5 & ; A KRB HIKE I

ENWMERERN, KA 19 M 36 ERER
(P<0.05) , % & 51.21,69.61.64 1 81 Jo @ &
P25 (P>0.05),

R2 BN TFERALEKIEEE

Tab.2 Comparison of growth characteristic of 63 families of Japanese flounder (Paralichthys olivaceus)

FRA KR OO goafkr(om) M0 dfK(om) MAE(R)  BOAEE(R)  IEEER

family group family (5 x9) 80 d body length 230 d body length 80 d body weight 230 d body weight AGRy,
A 19 JS29 x RS75 11.04 £1.65 21.18 +1.63* 13.66 +£10.06 85.4 +19.96° 0.478
36 JS29 x RS75 11.78 +2.55 21.69 +1.98* 19.84 £17.86 90.97 +22.63* 0.474

51 JS29 x RS31 9.92 +0.72 20.27 £1.55° 9.70 £2.03 74.12 +16.17° 0.429

21 JS29 x RS28 10.05 +2.49 20.05 +1.76° 12.04 £10.37 74.19 +20. 22° 0.414

69 RS41 x JS02 9.13 £2.30 19.2 £2.97% 9.31 £10.16 70. 54 +35. 05° 0.408

61 RS12 xJS21 9.33 £0.84 19.49 +1.60% 7.93 £1.82 67.39 £18. 40" 0.396

64 RS13 xJS21 9.43 £1.55 19.38 +1.50% 8.83 £8.296 64.39 £15.67° 0.370

81 RS22 x JS02 8.67 £2.16 18.64 £2. 76° 9.13 £9.17 62.00 £25.17° 0.352

B 28 RS38 x RS28 10.60 +2.27 19.56 +1.67 13.96 £15.21 66.29 +18. 34 0.349
85 JS12 x JS21 8.60 £0.86 18.26 +1.84 6.63 £2.24 58.75 +17.83 0. 347

57 RS52 xJS11 10.53 +0. 70 18.89 +1.68 11.78 +2.01 63.59 +17.58 0.345

80 JS07 x JS22 8.30 £0.65 18.03 +2.20 6.47 £1.74 58.04 +15.17 0.344

60 JS07 x RS75 10.22 +1.82 19.09 +1.63 12.17 £9.94 66.12 +16. 44 0.340

2 RS41 xJS21 11.63 +2.53 19.64 +2.08 17.32 £16.17 67.73 +21. 32 0.336

50 RS46 xJS15 9.98 £0.69 18.4 +£1.62 6.74 £1.60 56.00 +15. 66 0.328

66 JS29 x RS82 9.02 £0.61 18.59 +1.40 7.06 £1.64 55.83 +14.05 0.325

43 RS56 x JS06 10.54 +1.50 18.88 +1.91 11.29 +2.91 59.75 +19. 64 0.323

42 RS87 x RS92 10.42 +1.11 18.27+1.73 11.54 £5.66 58.03 +18.17 0.310

15 RS30 x RS44 9.6 £0.99 18.08 +2.21 7.75 £2.26 54.08 £19.63 0.309

5 JS12 x RS27 14.06 +3.88 20.02 £1.98 27.24 +22.82 72.42 £21.29 0. 300

C 41 RS09 x RS75 9.89 £1.96 17.91 +1.80 9.55 +£10.45 53.63 +16.41 0.294
13 RS33 x JS22 10.39 +3.17 18.6 £1.96 15.96 £18.18 59.90 £19.20 0.293

78 YS08 x RS28 9.00 £0.65 17.84 +1.39 7.04 £1.76 50.68 +13.01 0.290

75 YS07 x RS82 6.16 £2.09 16.75 +1.56 3.48 £6.13 46.8 +14.62 0.287

45 RS09 x JS04 10.05 +1.85 18.12+1.71 9.98 +£8.00 52.87 +16.20 0.286

62 JS07 x RS65 8.65+1.35 17.58 +1.54 6.35+1.35 49.21 +13.36 0.286

49 RS46 x JS04 9.10 £0.69 17.79+1.41 6.98 +£1.42 49.1 +£12.92 0.281

46 RS46 xJS15 9.17 £1.50 17.24 +2. 44 7.96 £6.56 49.03 +28.16 0.275

39 RS09 x JS22 9.45+1.20 17.32 +2.10 9.23 +5.54 49.88 +18.89 0.271

70 JS18 x RS65 8.10 £0. 34 17.63 +1.58 5.26 £0.796 48.70 £12.60 0.27

79 JS07 x JS21 8.76 £1.81 17.54 +1.75 7.85+7.87 48.18 +14.01 0.269

73 YS06 x JS04 8.06 £1.06 15.79 £1.59 5.41 +2.17 36.11 +11.04 0.265

68 JS18 x RS07 9.25+0.78 17.59 £1.42 7.30 £1.55 46.55 +11. 60 0.262

52 RS52 x YS01 9.36 £6.05 17.03 +1.39 7.09 £5.90 46.03 =11. 39 0.260

22 RS70 x JS02 9.20 £0.77 17.07 +1.60 6.73 £1.40 45.61 +12.84 0.259

55 YS03 x RS86 8.11 +£0.54 16.86 +1.82 4.90 £1.14 43.57 £15.35 0.258

89 YS07 x JS02 8.07 £0.66 16.81 +1.76 5.43 +1.38 43.89 +15.61 0.256

48 RS46 x RS31 8.48 £1.79 17.13 +1.80 7.47 £8.35 45.56 +16.09 0.254

D 3 JS12 x RS86 12.94 +4.42 19.47 £1.95 31.15 +27.7 68.35 +19.88 0.248
4 RS41 x RS34 12.38+3.41 19.01 +1.85 24.16 +20.94 61.40 +18.68 0.248

27 RS90 x RS88 9.77 £0.58 17.35 +1.61 9.02 £1.67 46.19 +13.78 0.248
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Sgk2.
RRE  KF AR gafrg(em) 20dMK(om) S0AKE(s) 20 dME(p)  AMEEE

family group ~ family m?;“gxn?)e 80 d body length 230 d body length 80 d body weight 230 d body weight  AGRy
63 1807 x RS15 9.052.01 17.13 +1.65 9.27+8.74  45.82 +14.01 0.244

32 RS38 x RS86 9.84+1.96 17.30+1.97  10.41+10.10  46.41 £16.00 0.24

12 RS30 x RS15 10.99+2.45  18.01+1.74  16.07+17.43  51.94 x16.12 0.239

16 RS30 x RS74 10.6£1.94 17.52+2.46  12.43+9.52  47.93 +21.75 0.237

14 RS30 x RS91 10.44+3.39  17.90+1.83  16.17+18.12  51.3 +16.40 0.234

59 JS07 x RS94 8.58 +2.00 17.09+1.36  8.21+10.87  43.31 +11.85 0.234

40 RS09 x RS51 8.67+2.41 16.44+2.57  8.18+12.71  43.18 +27.78 0.233

82 RS22 x RS32 8.39+2.36 16.39+2.70  8.51+10.59  43.44 +23.64 0.233

25 RS90 x RS75 10.49+2.59  17.76+1.50  12.73 £10.17  47.45 +12.32 0.231

53 RS52 x YS02 10.31+2.58  17.74+1.56  13.08£13.65  47.63 +13.97 0.230

65 JS18 x RS31 10.13 +1.77 16.7 +1.87 11.27£7.39  45.77 £8.56 0.23

23 RS38 x JS21 9.96 +0.59 16.5 +2.11 9.73+1.95  40.56 +15.27 0.206

58 YS03 xRS28  10.43+2.90  16.93+1.73  14.16 £15.71  44.25 x16.01 0.201

E 35 RS22 x RS31 10.39 +2.22 16.81+1.76  14.01+15.11  43.53 +16.85 0.197
76 YS07 x RS75 9.66+2.23 16.35+1.88  10.47+10.31  38.61 +15.51 0.188

10 RS38 x RS82 10.21+2.98  16.63+2.64  13.41+16.11  40.46 +21.95 0.180

54 YS03 xRS94  8.58+1.995  15.42+1.64 5.18+2.01  32.11+10.76 0.180

24 RS90 x RS94 9.14+2.06 15.79 +1.67 8.44+8.86  34.44+11.38 0.173

26 RS90 x RS82 9.34+2.83 15.94+2.64  10.91+13.34  35.49 +24.36 0.164

29 RS38 x JSO05 9.25+1.35 15.24 +2.05 7.47+5.71  31.84+14.28 0.162

47 RS09 x RS82 8.6+2.72 14.73+1.80  8.42+10.96  29.53 +10.64 0.141

56 YS03 x RS24 9.00+2.18 15.84+1.86  9.57+11.79  36.96 +14.45 0.138

HAAEREERR B AKBYHERR, C:AR—BER DAKBRERR E.AKERRR;

ab.c AFEFFRBEWEER(P<0.05)

Notes: A; grew most rapidly, B grew faster, C; grew normally, D: grew slow, E; grew the slowest; Different letters (a, b, c) indicate
significant differences (P <0.05)

R3 SARRBKAZIWER
Tab.3 Result of one-way ANOVA of 5 family groups’ body length

R REPEC) B4 E FPHEK (cm) B/ME BAE
family group family number N body length minimum maximum
A 8 537 20.50 +2. 03? 13.70 25.80
B 12 1252 18.91 +1.93° 6. 60 26.00
C 18 1613 17.74 £1.74° 12.20 26. 50
D 16 1 469 17.72 £2.07° 10.90 28.00
E 9 457 15.87 +2.19¢ 11.00 24.20

E:ab.c.d RAFRRRBEWEER(P<0.05)
Notes Different letters (a, b, c,d) indicate significant differences (P <0.05)

x4 SEARREKEHRESH
Tab.4 Result of one-way ANOVA of 5 family groups’ body weight

RESH RREE(D) LE PHEE (L) B/ME BAE
family group family number N Body weight minimum maximum

A 8 537 78.30 £22.71% 6.40 145.10

B 12 1252 62.16 £19.02° 3.00 159. 00

C 18 1612 50.55 +16. 02° 6.20 188.20

D 16 1 469 50.57 £19.17° 11.70 205. 90

E 9 457 35.90 +17.20¢ 13.30 121.50

E:ab.c.d RAFRRRBEWEER(P<0.05)
Notes Different letters (a, b, c,d) indicate significant differences (P <0.05)
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2.2 FREALAARREKLER

W 3 N F BB 7T MARZCA A
PR 63 N R R AERKE T Z AT EE
RIS & xRS Q {XFEMNRREKR
ROAEK EKESRHEACHARABERZER
(P<0.05),RS & xJSQ.JS & xJS Q4=
BRZBZEKKZ(P<0.05),RS 3 xYS QFfIRS

8 xRSQEXHATENRAREKRKAKER
A K $Rbs B BE —E W R, A K —
YS & xRS QF1YS 6 xJS Q ZeAc =t =R &k
KHEEFIE (P <0.05) (£ 5), 7 WA F#KH
SRR AERFEERK ERAER B2
"(P<0.05),

x5 FRARXZHEEREKIER

Tab.5 Comparison of offspring growth characteristics of different mating models

ERRHE FRE A B FH#EK (cm) FEHEE(g)
3 xQ families No. N body length body weight
RS xRS 20 1620 17.69 +2.21%¢ 50.61 +20.23°
RS xJS 15 1352 18. 34 £2. 09" 56.33 £19. 89°
RS xYS 2 166 17.38 £1.51¢ 46.81 +12. 70%¢
JS xRS 14 1422 19.04 +2.262 63.42 +23.012
IS xJS 3 202 17.97 £1.96™ 55.48 £16.51°
YS xRS 7 523 16.89 +1.94° 43.96 £16.52¢
YS xJS 2 43 16.60 +1.76° 42.27 £15.00¢
H:ab.cde RAFREBERER(P<0.05)

Notes Different letters (a, b, c, d, e) indicate significant differences (P <0.05)

2.3 EEMERIEEIRARIERE

M 3 ATF BRI B 14 AN AR AL A HY)
14 A EFER REN R ZE LEE, L4 1529
FRER S M EFRBRRERKZR(P <0.05),
JS12 A1 RS41 73l y=Az i 3 - ERIMAR RBER
W22 (P<0.05) ,RS30 F1 RS52 ;== i 2 5] g
FHAEKFEKRZ (P<0.05) ,RS22 \RS90 #1 YS03
MR REAAREZ(P<0.05), NMEAEHZ
HIRERE , W 1829 A LR R RHAK
BR(P <0.05),I812 A= R R MR RA A KK

Z(P<0.05) ,RS41 j=AE gy R R RAREK
B2 (P <0.05),RS22 RS90 F1 YS03 ;=4 ¥
RAAEREE(P <0.05) . MLL Lot Rl
W.,3529.,J812 F1 RS41 3 MAAEKGER AR
AR PREARE AL, JE T FT LB 3 M ACARTEAE K
HHEANR IR ERN, AL EWLI%
B 3 MEAMOVA S HEMAZ AT A K
HE R T eEAT . 1 RS22 ,RS90 A1 YS03 3 4~
AR ERARBER T ER IS (F6) .

R6 VARXFFEMEARRRANTEEK FETHELR

Tab.6 Progeny test values of 14 sires by body length and body weight of half-sib family of Japanese flounder

LA L ERERE(T) BRERE BREK BREE
sire half-sib family number N body length body weight
S09 5 485 17.61 +1.98% 49.81 £17. 83

RS22 3 170 16.93 £2.14° 45.47 +19.85%

RS30 4 278 17.92 +2.04° 51.74 +18.31%

RS38 5 461 17.40 £2.57¢ 47.96 £21. 83

RS41 3 339 19.28 +2.04° 64.50 +21.12°

RS46 4 337 17.65 +1. 79 49.48 £17.28°%

RS52 3 291 18.03 £1.75° 54.02 £17.13¢

RS90 4 198 16.97 +1.98° 42.98 +16.71%

JS07 6 541 17.74 £1.81% 51.66 +16.30%

Js12 3 372 19.39 +2. 03P 67.63 £20. 46°

Js18 3 221 17.59 +1.50% 47.47 £11. 99

Js29 5 490 20. 44 +£2.05° 77.12 £23. 142

YS03 4 320 16.39 +1.87° 40.33 +£15. 68"

YS07 3 125 17.29 +2.08% 47.22 £18.53%

% :ab.c.d.efigh RRAIFREERGEK BEWEER (P <0.05)

Notes Different letters (a, b, c, d, e, f, g, h) indicate extremely significant differences (P <0.05)
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2T BT YR SFRERA H AT SERE A
12 M EFRFERERRRRAARRKRIFELE
HEEER , WK L R B, RST5 PP AER R A
HER B (P <0.05),RS28,RS86.,JS21 I JS22
FAERRAAERKRZ(P <0.05),J504 FA KR
HAERBH=(P<0.05) RS9 FPEFKRHAEK
BRI8(P<0.05), NAEIEGRE, AHE
RS75 Foie RAHAE KB (P <0.05),1821 Al

IS22 PrE RAAAEKIRZ (P <0.05) ,RS28 Al
RS86 =AM R AALEKBEE = (P <0.05) ,RS94
PHRERRAERKEE (P <0.05), HIALIHHH]
f#4% RS75.RS28 . RS86.JS21 F1JS22 EA B B
HA KBS R, e A4 7= o T DA B LA A
BB AT R B A KRR AT . A
RS94 7= 1 JERARA A K T ERM IS

R7T R24EFFENFEARIANMIEK FELE
Tab.7 Progeny test values of 12 dams by body length and body weight of half-sib family of Japanese flounder

N FEBRARE() PN o BREK BREE
dam half-sib family number N body length body weight
RS15 3 208 17.42 £1.88% 48.29 +18.25¢
RS28 4 449 18. 48 £2. 05" 57.55 £20. 48"
RS31 4 284 17.51 £2.14% 49.51 £19.71¢
RS65 2 198 17.6 +1.55% 48.96 £12.96¢
RS75 6 592 19.47 +2.532 68.81 £25.77°
RS82 5 317 17.34 +£2.47° 46.89 £21.03¢
RS86 3 340 18. 39 +2. 26" 57.69 £21. 39"
RS94 3 170 16.5 +1.65° 39.35 £12.39°
Js02 4 102 17.64 £2.35% 52.33 £23.62%
JS04 3 275 17.9 1. 64% 50.73 £15.06%
Is21 6 446 18.73 +2.15° 60.22 +20.41°
1822 3 388 18.26 £1.90™ 56.35 £17. 48"
&F:abedef RARAFRRARBEZER(P<0.01)

Notes Different letters (a, b, c, d, e, f) indicate extremely significant differences (P <0.01)

2.4 ARKBRRZSERKFRERANBREE
P33

Bl BARTHEKERRER 36 MAEKRER
RATHBEKIEEXR, ZFR 36 WHEKAEREX
AR N W=0.013L""""(R* =0.994 9) , R & 47
Bk AEREXRZRX N W=0.014 3L>*°(R* =
0.992 7) , AERRXFEH,R* >0.5, KA FHK
AN EK MR E R HER, FIRRERF o B
MR, R RREKIRRERE , RRZBEAT
Wtk s RAKH b <3, IR ABLE T R EA
KErE,

3 itig

FERREKBHAMAENEZEAMN,H
BN TFAETHIEERAZRNER. HARELHE
6T Kbtk BB MR B T R R IR R S E AT
THREY ™ RE M 2002 £ T Gk ERMA TH
EREE BB YN ETIR B T SRR, WHUR B AP
FREACHI IE R BB S S . &

160
140
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100
80
60
40 -
20+

0

F=0. 013128737
R*=0.994 9

+Family36

{£E /g body weight

0 5 10 15 20 25 30
#h¥/cm body length

F=0. 014312822 3
60 - R=0.992 7 *

{£E /g body weight
w
S

* Family47

0 5 10 15 20
#h¥/cm body length

B1 H&R36 47 FKEFEXR
Fig.1 Analysis of correlation of body length and
body weight by family 36 and 47



908 K =¥ R 33 %

W T ZF#F MHC iR , & B MHC Hy 325 fy
T/ FER A 5 5 67 3 B YN R B P/ R A 3%,
BRI A Ay 3k e 4 o 5 PR/ 5 R AU VT DA AR A 2
FEARICRE T F R s R ™ A
A BT AFMBEE AT 6, NEBWE T B4
FETRER ;2007 SEFF IR LA B 3 IR 3t
HT 63N FHRR, BEFEKR JURIBRNA
KM R E T S E R B AR
1T Fi ( selective breeding ) 2 Xt — IR IG
AP EHASEATA B A TR R E B, T
SEHIMEEFNRE, BXFNRES R
LS, S 2 SRR BB E UL R T AR
L, FREEFH AT, EiR ErEaig sk
BEFMEM T REMR, FFERN B ZE B
FALMEXT 2 M, 301 BEXT 2 HER 5, BN T 50
ML F MR R, PR T ML SRR R A K
B 2R B0 iR B A 1 LW LR PR ) B 5%
RS TN SE SR | MR R
FARRE T EEEMCTRAET T RGPS
R T REREIBIE TR, A& T HRK R M
BRBURR R . e A% 7, Al
FAFEREE HRTEPUR AN EHEAT T I
HEREH , REERKAXETMNEE, AR
RGEH R AMER T BB EF 5T
B E T 348 ( Cyprinus carpio var. Jian) , )\ 1988
EFFIRE2ERE), BT R K M R 5E B 2=
£, TEH AR &l BRI 60% ~70% ™,
TE B 3k #j ( Megalobrama amblycephala ) 1% 5 Fp
FE, & 16 FRBRERNREAET (0.03% ~
0.04% HEFERR) , BT T B LB “WiL1 57,58
SHRAFHHBERLUNRERARS
29.1% " W% ER B b L 7E E P9 L SR AR
FBARFH I EE 2R, BREERKEL
PRERM T, BER BT WHRE , X T e
S REBFRARAMAGTHETEENERE K.
FHRRNE TR RERNER, AT
REBEIVEAFXT R REREE A RE, X 3
AN EFERAIAT T I F T R FEE, 3 AT
BRI R — B ) Bk B T LR, FRTER T AR
ARNENEL T 2MUER, ERXRRNET S
S5 T 2 WhnEd, B4 IR ST R R &
AT 2000 B, FHE0 dFHEBNRA P
PLEEFEAHE R R MR bR D e B P 7E R — 1 KIY

FHRICET ,RIE T PR — B0, R
A B JHBR T AR R RE S AR R R EBNE
W, LIt 2o AR R R L R R
ViHA , RPN H BN R R AR B E R,
B R ARG FRE 150 d MAEK K, &
ARAZZAGEBRHENAEKZR AKBERE
AW ERRIBREN 3.08 15, B REKER/D
KM 147 5, ERERERNAIEERE
HERKBEIERAREXTIHEREH 246.37% ., R
HERRGTZESTVEERMRREXHEE,
¥ 63 NRABITRAST, FEIBIR, K 63
MRBSNERPGEA ERKBRAE K —8
H AEKRRHEMERRBARAEN, FAAE
K EHEARBEZSF (P <0.01), AT 63 15
Al TAEKERRN 8 NMRR, 4R 19,
36.51.21.69.61.64 181, K BRK 8 MRE
B2 380 A AR IR 81 H 42 F 615 EER
ERR=EN. 8 M RAMME (62.00 =
25.17) ~ (90. 97 +22. 63) g, k¥ (18. 64 =
2.76) ~(21.69 £1.98) g,

LR T SRR R TE SRR AR ol A TR
BBYINER J5 , 7 v BA BUR ) MR R, X — B
S EEE AL T 6T R R T — B aE K B AT
B A L SRIF- M EMAMEERGE . X3 A
FEPEREIE 7 MR E A R RER ST ZS
BrBR , B AR EFFLIR T #F1E 2438 7= AR B R
RAEKEWR, BRI T AR BB R 8 B 2432
B MBI T A H AT 875 BB P 3S T
HBR BN H A E, W LA 2T 67K (R B A
PR F EPE T BT A KRB S R
FEEH AR —RERMBEARR L, BETHS
H 2= 872538 7= A M R R B S AR SR,
A RER e 2RI HB AR, W FRX B R EE
MR ERBHFTH LRI,

JAR % (progeny testing ) 24K 1E EH R A
JERRERTEEFAMANENEES
R, EZEH KK S REBREH G EARNEE
BT BRATIF I 24 2 A EL AT BL A O B X 14
AL 12 MEARFE S T KR EFRBR R4
BRIFBERRA, BdHEFEE KBRS 2
ST RIS ER b, Sl vk T 3 ANALAFN 5 SRR
AAERERMAER. X—BEERIERRR
RS FIA T I R B A P 1R 48 T R 224K 88, Ik
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TEMHR, X4 R T EEANM T4 L,
2008 4EHZH FI X — IR ve 45 R A 7= F 6 i F 30
TR, BRBEAEKZE6 cm,
FRPFRFRE R AN 55— E RN R
REKHWHNERREA RN HEKNE R, W=
a L' R o BRAKHRT, BHE—EBE LR
THEYERRIERE . B TR KELEYRE
REBEAEK, Y b =3 B}, FEREK, FUNFE
Ko KEAYE RFE—ME, RAK S5KEX
AR —RMERT , AL aRa I,
MEREZ BRI B b (EAHZECR, ARIFEEZ Bl dh 2
s, S EHE, b HIKT 3, 2B R E ALK FE
BEBERKBWHES, KB @MY, B R A b
EHBEF KT 3™ 51 o (EEEERFERZET
BAARR ARG B T ™, ARSCES A&
KERRANREBRRZAEKEEXRN I, B
KEW o HE, BIAKRFRRAIRERR
HIFFHAE B —B, KRB EZRARE T F
FEIFBERE B, Rl ad BiBA LA I 63 PR A Z I A4
KRR, SR ETEY, WEEKFME
HERIH MR, A KSR 2E 2
B, PIXRATE b #AT 3, WA AR EE
KEFRRERBEEW R REL T HREE KB
B, X S5RZA M ERAERKBE/FS, AT
HRAREKZRIEREN,

BEHK:

(1] BEHZ BKAEEFERBRSHER[M]. LK.
A E AR H AR, 2005,

(2] w4 AREFERIIBELFHE. 5 ERl%
FHEL[M]. 63 P E R 3 Al ,2006.

(3] 4REEHA,ZR Kk, T H. FTHMIGEMNFERE
Mg FiaiiMmEEER(I]. PEAK™MNZ,
2000, 7(4): 311 =316 .

[4] Sekino M, Hara M. Application of microsatellite
markers to population genetics studies of Japanese
flounder Paralichthys olivaceus [ J ]. Marine

Biotechnology, 2001, 3: 572 —589.

(5] Jb &, EW*%,#H8%,% LWKEFETHE
KRG FRERHEAE AR R S5 RO IE R 7 B R
AtrT]. wHESHE ,2001, 32(5) ; 512 —518.

[6] LiuY, ChenS, Li B. Assessing the genetic struc-
ture of three Japanese flounder ( Paralichthys
olivaceus) stocks by microsatellite markers [ J].
Aquaculture, 2005, 243:103 —111.

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

Liu Y, Chen S, Li B, et al. Analysis of genetic
variation in selected stocks of hatchery flounder,
Paralichthys olivaceus, using AFLP markers [J].
Biochemical Systematics and Ecology, 2005, 33:
993 —1005.

KEE, BiAbk. F6F MHCOB B 2754 R H
SRATRIRROBIFRI]. K=%1R,2006,
30(5): 633 —639.

X=E, Bmbk, XI5 F a8 InE s AFLP
ATFCEREE[T]. PEASRE, 2007, 14
(1): 155 -159.

BRAAAR, BB, TR E 2, 4. SFSRURBE AR
RIS R HEERMGURERRTAWELT]. K
FE2R ,2008,38(5) : 665 —673.

Henryon M, Jokumsen A, Berg P, et al. Genetic
variation for growth rate, feed conversion
efficiency, and disease resistance exists within a
farmed population of rainbow trout [ J ].
Aquaculture, 2002, 209 59 —76.

Grimholt U, Larsen S, Nordmo R, et al. MHC
polymorphism and disease resistance in Atlantic
salmon ( Salmo salar) ; facing pathogens with single
expressed major histocompatibility class I and class
Il loci[J]. Immunogenetics, 2003,55:210 —219.
Vandeputte Marc. Selective breeding of quantitative
traits in the common carp ( Cyprinus carpio): a
review[ J]. Aquatic Living Resources, 2003, 16;
399 —407.

AR XIREF, AR, F. DT R KE R
AT ERUELRAITI]. WAL, 2004,
4:13-14.

& B,k Itk B ERUEEFEAFHRE
LA BLUP 385 V], Pl25E R ,2002,47(20)
1566 —1571.

BEXMA C,B B,% BLUPEZEHEFH
PR AFHRIT]. FEERSIY,2000,4:22 -
24,

ZRE ETHE. BREWE B RmRLT].
K=, 2000, 24(3) ; 201 —206.

Yamamoto E. Studies on sex-manipulation and
production of cloned populations in hirame,
Paralichthys olivaceus ( Temminck et Schligil) [J].
Aquaculture, 1995, 173 235 —246.

Fuji K, Kobayashi K, Hasegawa O, et al.
Identification of a single major genetic locus
controling the resistance to lymphocystis disease in
Japanese flounder ( Paralichthys olivaceus) [J].
Aquaculture, 2006, 254: 203 —210.



910 K =¥ R 33 %

[20] Fuji K, Hasegawa O, Honda K, et al. Marker- RELT]. PR E A ,1997, 12(3) :20 —24.
assisted breeding of a lymphocystis disease-resistant [25] 4REEHE, Z=H %k, ERH. HLeH“HIrl 57—
Japanese flounder ( Paralichthys olivaceus) [J]. 4~ RAPD #RiCcHy SCAR #4k[J]. K=%4R,
Aquaculture, 2007, 272 291 —295. 2005, 29(3) : 296 —300.

[(21] BR#ASR. W KFHARTR S T ERPIRERK [26] FEIREE. AK=shERE(M]. JLE: PERIL
ERHE[I]. R4S, 2004, 9; 10-13. Hi iR ,2005.

[22] Zhang Y X, Chen S L, Liu Y G, et al . Major [27] EHE A VUE, BADB. BELHEELFAL
histocompatibility complex IIB allele polymorphism EESHREXR[I]. §EEBE,2006,25(2):
and its association with resistance/susceptibility to 262 —266.

Vibrio  anguillarum  in  Japanese  flounder [28] FHER FLrE. PIBEEZAMGEK AELHRD
(' Paralichthys  oilvaceus ) [ J ].  Marine BAKEHEEXRPWL AW [I]. WL,
Biothchnology, 2006, 8: 600 —610. 2007, 157: 1 -14.

(23] #AK. ARFMEIM]. b3 FERLHK [20] WEHE,EOK. ARGRKEEXRRTHLSES

#,1999. FE[T]. AKAEEEM2E3R,1999, 23(4) ; 330 —336.

[(24] KRR, IV EERAEY TRE FEOAR K&

RIM T 2010 F( g i i ol

el YBITIT 1979 4, R EREERE AR T8 P EAK 2L EK R b R e
IKF=BSE BT EIMEARIAT], Rl ) FERIBUK = EYFE KRR E SBIE KRV ER
SR Ml A2 755 vl KB A S IR AR P ISR FHR T A A SR R 5L KR 5
B K AR S S5 AR A O HURR -5 3G 45 T THT 6 7K 7= i LA B 5 RK 7™ R A 2R Rl B AR 38 3C
SRR, A X R EE A KR TR KRR A T B AR,

(el ) T 2006 4E4¢" B ERSGESCETHEEIT" (h ERHEOEIT]) d,2009 4E 45 EFE
Z8| 3B EE (Chinese Science Citation Database , fij#k CSCD) (¥ B ) (2009 4£ ~ 2010 4 ) fldb K
FERBECP RO HTIE B BRI, B E 9 H E T2 3C8HEE ) (CIED) (7 5 8uE - 85
ALSATIEED P ORI TSR ) A B KRR lL SO ) (ASFA) 48 3 TISIE PRI

Ol ) FERNIMNATFRTT, BERSG—TI5 :CN 31 -1341/S, H frfr#E TS . ISSN 1004 —2490,
HRA&MS 4 —630, T, K16 FF,112 |, EFE P H 25 HER, EHr:16 Jo/ . BeE W7 R RTT
B] , . A HHRIL X R e AR 1T B o

SREEERMbIL : R E TR 300 5

HIBIEL 4 5 : 200090

BEZA %021 —65680116,021 —65684690 x8048, f& K : 021 —65683926

E-mail ; haiyangyuye @126. com, B 1 :www. eastfishery. ac. cn




6 3 R, 4 T OPARIR R E R RELL B R AL B R A 4% 911

The comparison of growth performances of Japanese flounder
( Paralichthys olivaceus) families and selection of parents with good trait

TIAN Yong-sheng', CHEN Song-lin', XU Tian-jun?, DENG Han', DING Hao'*
(1. Key Laboratory for Sustainable Utilization of Marine Fishery Resources, Ministry of Agriculture, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract ; Japanese flounder ( Paralichthys olivaceus) is one of the most important fishes for mariculture in
China as it is fast growing and has high market value. However, in recent years, the Japanese flounder
aquaculture encountered many problems such as disease, decreased growth rate and germplasm degradation
etc. So, it is very important to breed new strains with high growth rate and disease resistance in flounder
aquaculture. In the present study, the growth characteristics of 63 flounder families developed previously in
our lab were compared. The body length and body weight of 80 —230 d individuals from these families were
measured and the results showed that the significant growth differences among families have been found.
The average body length and average body weight of individuals from family with the fastest growth rate
were 1.47 and 3. 08 times than those of family with the slowest growth rate, respectively, and the absolute
growth rate among these families ranges from 0. 138 to 0. 478. The multivariate analysis of variance
(MANOVA) to family factors showed that the growth days of flounder family did not have significant
influence on the body length and weight (P >0.05). The one way AVOVE and SNK analysis for 63 family
growth characterization revealed that all families could be divided into 5 groups including the fastest growth,
fast growth, normal growth, slow growth and the slowest growth group with significant difference (P <
0.01). From these groups, eight fast growth families numbers of 19, 36, 51, 21, 69, 61, 64 and 81 were
selected. The offspring growth characterization of seven cross combinations including RS & xJS?, RS & x
RS?,RS 48 xYS?,JS 38 xRSQ,JIS & xJSQ, YS S xRSQ and YS & xJS Q@ was analyzed with
SNK method, and the results revealed that the JS & xRS @ hybridization family grew faster (P <0.05)
and the obvious significant difference in the growth speed of family from different stock cross and same
stock cross (P <0.05). The progeny testing of half-sib family suggested the JS29, JS12, RS41 paternity
and RS75, RS28, RS86, JS21, JS22 maternity possessed the excellent growth genes owing to their
offspring fast growth speed (P <0.05). Finally, based on these body length and weight data of the fastest
and slowest growth family, the body length and weight relationship was constructed with correlation
coefficient R* >0.5, the similar ¢ value and b <3. And this showed that the family individual body length
and weight had close relation and two kinds of families in stable growth environment were in allometric
growth period.

Key words ; Paralichihys olivaceus; family; growth performance; progeny testing; parent selection



