KE SR

1 1 1 2 2 1 1,3
2 2 9 2 2 2
(1. ,
266071; 2. , 264003; 3. 201306)
HE: ARFRREGRESRAN LA, ET 4N REMIEEKRG K EEEE A, RIELXEH, R
AAIZHBER, EBERAFBRANRET ARRAFRAREZ, ST L RRAA K HE KRR LR
JOR Z O A RBRERITT IR, ZERRAARNARZNKRAZELFR SN RRAARNERRZNAK
BB, EREY: KA EE AL EGERE FBA N R R 69 A K MR8 b A & Ae 0B BE AR 09 B K 1)
FBERARAGAERBREARRE, oL ERK. FEBKRS I LBIK. MR RGEFRE R 2L
BEEBARBGERER, FRAKRSNERRBOREZERBERGHERSFER -3, £ KEH
(AKRHBOMK, AAEANEREHERNE)R ZEREROMXBAG, AT 60— BEAT,
ARBERR ARSI ERNBE)R 22 REEQM L, £l ik 5FF M K& AT 45 2R,
BEATAR LB i B KT 9 A .
KEIE: KA, RF; A RMERE, K
PESES: Q953 XHkFRIRAS: A X EHE: 1000-3096(2011)04-0001-08
(Scophthalmus maximus L.) (Hypophthalnichthys molitrix)
R (Tilapia nilotica Linnaeus) (Acipenser guelden-
, s staedti Brandt) (Oncorhynchus mykiss)
. [1-2] 5 Overturfl'
1992 = 7z
B .. > 191 >
[3-4]
[5-7]
1 HBEFE
() 1.1 EERRE
[8-10]
, :2009-08-25; :2010-07-25
: (nycytx-50);
’ (2006BAD01A12012); (nyhyzx07-
2007 4, 046); (2009-ts-11);
[5-1] <8637 (2006AA10A404)
[12-13] (1970-),
’ ’ E-mail: wangxa@ysfri.ac.cn; s
Eknath!" 3] 6] () 0532-85835103, E-mail: maaj@ysfri.ac.cn
Marine Sciences / Vol. 35, No. 4 /2011

REAEKERERT ELEL

B ks REPORTS



(F) (D) (N)4
2002
5cm
22
2003 4 4
5 cm ;

1.2 A2 BB
2007

0.6 mx0.6 m
13 14°C
32

2) 10

1.3 HAEF

131

13.2

1
15

4 mx1.5 mx1l m
2

8

E

4

(80
12

11

B3RS REPORTS

(E)

2003 9

5cm

2002

5 cm

12

100

20

)

10 000

6 10

19

/2011

/

30 5 000
4 mx1.5 mxl m
3 : >
60
5 mx3 mx1 m

1 ,

2000

(VIE)
1.4 HKERNE

45 3
12

1.5 Sito#s &k

SPSS13.0 Excel

Duncan s
P 0.05

[20].

Rigw (%/d) =[ (InW, —InW, )/(t, —t,) |x100
Racw (9/d) = (W, -W, )/(t2 -t)
5 Wl: W2 t1 tz

; Rigw, Ragw

_ E-X0-Y)
YT -0 2y -y

> Xis Yj

> X,y

i), i=3,6,9, 12; j=3, 6,

9,12

2 RGN
21 FRAAKRHHERAKREHERS
#

9 12

35/ 4



B kS REPOATS

, 4 ,
( 2),3 : ,
F31xFQ3, F31xFQ4 3 , 1

F32xEQ3, (P , ,
0.05), NJ1xNQ8, NJ2xEQS, ,
NS 1xNQ7 ,

478.12%; 6 22 TRAEKMBRANGEKEESAN

F31xFQ3, EJIxEQ2, EJ4xNQ2,
F34xNQ3, (P 0.05), (

NJ2xEQ8, NJIIxNQ7,
DJ4xNQ6, N34xDQ7, NJ4xDQ8 ,

4, 1) , 36 ,
EQ1xEQ2, EF4xNQ2, FS1xFQ3,
F34xNQ3, FA4xNQ4,

167.10%; 9
NJ2xEQ8, N31xNQ7, DZ4xNQ6; 6~9 ,
: ES1xEQ2,
EZ1xEQ2,
F34xNQ3, F&1xFQ4, FE2xEQ3,
P 005). F34xNQ3, FE2xEQ3, FE1xFQ4,
NJ2xEQ8, NI1xNQ7, DJ4xNQ6, N4xDQ7, D32xEQ6, NI1NQ7T, NE2xEQS,
185049, ~ DIVFRs 9-12
12 : EJ1XEQ2, EJd2xFQ1, ES1xEQ2, F2xEQ4, F34xNQ3,
FJ4xNQ3, FA2xEQ4, EJ2xFQ1, N&3xFRT,
(P 0.05), NJE1xNQ7, NE2xEQ8, F33xD4
NJE2xEQ8, NJE1xNQ7, NJg4xDQ7, NJ3xFQ7, ’
DJ34xNQ6, F33xD24, 163.16%, 209.52%,
168.62% , 176.20% 4 , ,
3, 6,9, 12 R
4 , ) )
( 3), 3 6
(P 0.05), ,
4
(P 0.01), , 3,6,9,12 , 3 6 6 9 9 12
xRl REHRANEFEBRABEFREKMBRBEKRERZDH
Tab. 1 Variance analysis of body weight among 32 full-sib families combinations at different stages
F P
3 736.508 31 23.758 145.013 0.000
230.681 1 408 0.164
967.189 1439
6 87 744.599 31 2 830.471 35.363 0.000
112 697.0 1 408 80.040
200 441.6 1439
9 1258 039 31 40 581.906 65.671 0.000
870 081.9 1 408 617.956
2128 121 1439
12 5092 044 31 164 259.485 63.605 0.000
3636134 1408 2 582.481
8 728 178 1439
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*k2 REFLREKME2EMRAEKREFHEE Duncan L E LK
Tab. 2 Duncan multiple range test for comparisons of multi-average of body weight at different stages

EJ1xEQ1
EJ1xEQ2
EJ2xFQ1
EJ2xFQ2
EJ3xDQ1
EJ3xDQ2
EJ4xNQ 1
EJ4xNQ2
F31xFQ3
F31xFQ4
F32xEQ3
F32xEQ4
F33xDQ3
F33xDQ4
F34xNQ3
F34xNQ4
DJ1xDY5
DJ1xDY6
DJ2xEQ5
DJ2xEQ6
DJ3xFQ5
DJ3xFQ6
DJ4xNQ5
DJ4xNQ6
NJ1xNQ7
NJ1xNG8
NJ2xEQ7
NJ2xEQ8
NJ3xFQ7
N33xFQ8
NJ4xDQ7
NJ4xD?8

(e)( + )

3 6 9 12
2.1120.40 32.35+8.049f 126.37+27.38" 261.26£74.111
2.07+0.49' 47.75+£10.98™ 164.81+35.39¢ 316.78+63.81™
2.21+0.58 42.08+11.271 132.49+36.31'™ 289.17+57.151
2.14+0.39 32.96+7.64% 128.27+26.29' 260.47+76.191
1.30+0.34¢ 38.49+9, 67" 87.75+18.60%"e 149.42+47.24°
2.07+0.49' 31.46+8.35% 92.63+20.55°" 162.59+39.48b¢
2.09+0.48! 31.26+8.85% 94.39+21.35%" 166.95+36.02°¢
1.22+0.34¢ 46.64+8.54™" 107.44+25.69"% 213.14+48.14%
3.70+0.59* 49.36+8.84" 145.20+23.79™ 262.52+54.761
2.59+0.72 44.58+10.48Km 155.26+33.63°%1 277.07+68.27
2.53+0.64 40.91+10.16"% 152.86+32.29° 274.21+70.82i%
2.20+0.58! 39.26+11.10M 140.43+38.84™ 292.07+67.814
1.62+0.42" 37.69+11.49%" 112.96+28.12% 240.05+58.61"
1.31+0.36% 36.28+8.99%" 83.34+17.36% 143.72+42.92°
2.09+0.48' 46.35+10.89™ 161.04432.99P 310.48+63.45"™
1.56+0.42" 38.09+11.68%" 106.97+24.951% 209.55+41.52%

0.96+0.18°*
0.92+0.18°%
1.15+0.34%
1.04+0.28°"
1.03+0.27%f
0.97+0.19°%f
0.95+0.18°%
0.86+0.23°%
0.66+0.21%°
0.64+0.31°
0.84+0.27°¢
0.66+0.20%
1.2940.35¢8
2.08+0.52
0.86:+0.22°%
0.83+0.25"

40.49+9.05"k
34.19+6.64°"
46.02+9.45™"
44.67+9.11Km
45.50+8.61™
38.77+8.76"
33.41+7.33¢
25.99+4.57°
19.69+5.79*
42.01+8.28
30.23+8.15%¢
18.48+5.08"
37.53+10.068"
31.98+8.30%
26.54+5.08"
28.39+8.80"¢

103.02+21.45"5%
80.93+15.67°
131.90+25.02™
83.06+18.64%"
86.95+20.08%"
99.06+17.74%"
78.00+16.76"
67.94+17.04"
58.33+16.51°
100.84425.77"
111.29+30.48
57.78+16.39°
85.64+16.69%"
92.29+19.64°""
71.62+15.01%
126.62+28.74'

183.84+49.53%
148.90+37.30°
227.70+51.24¢"
158.61+35.85"
158.05+32.37"
181.81+45.60°%
145.52+40.06°
143.42+29.67°
117.55+35.54°
199.40+50.91°"
243.62453.75"
117.93+34.21°
142.92+45.26°
163.59+40.18¢
142.15+28.78°
241.02+50.11"

K3 AEHARERKMERIRFRKREEAHEXRE

s

P

0.05);

(P 0.05)

Tab. 3 Correlation coefficients of body weight of families of Scophthalmus maximus at different growth stages

3 6 9 12
1 0.440%* 0.693** 0.650**
1 0.592% 0.545%*
1 0.965%*
12 1
D* (P 0.05), ** (P 0.01)
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R4 RETLFRERKME 2N 2RMRRAMKRELKE
Tab. 4 Growth rates of body weight of 32 families of Scophthalmus maximus at different stages

Rigw/(%/d) Racw/(g/d)
6 6 9 9 12 3 6 6 9 9 12
EJ1xEQ1 3.03 1.51 0.80 0.33 1.04 1.49
ES1xEQ2 3.48 1.37 0.72 0.50 1.30 1.68
EJ2xFQ1 3.27 1.27 0.86 0.44 1.00 1.74
EJ2xFQ2 3.03 1.50 0.78 0.34 1.05 1.46
Ed3xDQ1 3.76 0.91 0.59 0.41 0.54 0.68
EJd3xDQ2 3.02 1.19 0.62 0.32 0.67 0.77
EJ4xNQ1 3.00 1.22 0.63 0.32 0.70 0.80
EJ4xNQ2 4.04 0.92 0.76 0.50 0.67 1.17
F31xFQ3 2.87 1.19 0.65 0.50 1.06 1.30
F31xFQ4 3.16 1.38 0.64 0.46 1.22 1.35
F32xEQ3 3.09 1.46 0.64 0.42 1.24 1.34
F32xEQ4 3.20 1.41 0.81 0.41 1.12 1.68
F33xDQ3 3.49 1.21 0.83 0.40 0.83 1.41
F33xDQ4 3.69 0.92 0.60 0.38 0.52 0.67
F34xNQ3 3.44 1.38 0.72 0.49 1.27 1.66
F34xNQ4 4.09 0.93 0.74 0.49 0.67 1.13
DA31xDQ5 4.15 1.03 0.64 0.43 0.69 0.89
DJ31xDR6 4.01 0.95 0.67 0.36 0.51 0.75
DJ2xEQS5 3.98 1.63 0.60 0.32 1.12 1.06
DJ2xEQ6 4.17 0.68 0.71 0.48 0.42 0.83
DJ3xFQ5 4.20 0.71 0.66 0.49 0.46 0.79
DJ3xFQ6 4.09 1.04 0.67 0.42 0.66 0.91
DJA4xNQ5 3.95 0.94 0.69 0.36 0.49 0.75
DJ34xNQ6 3.78 1.06 0.83 0.27 0.46 0.83
NI 1xNQ7 3.77 1.20 0.77 0.21 0.42 0.65
NJIxXNQ8 4.64 0.97 0.75 0.45 0.65 1.09
NJG2xEQ7 3.55 1.19 0.87 0.40 0.81 1.47
NJG2xEQ8 3.70 1.26 0.79 0.19 0.43 0.66
NJ33xFQ7 3.74 0.91 0.56 0.40 0.53 0.63
NJ3xFQ8 3.03 1.17 0.63 0.33 0.67 0.79
NJ34xDQ7 3.81 1.10 0.76 0.28 0.50 0.78
NJ4xDQ8 3.92 1.66 0.71 0.30 1.09 1.27
s 3 9 (P=0.000
( 5), 0.05), 9 12 R
, 3 6 9 9 0.759,3 6
12 0.392 0.390, (P=0.596 0.05), 9 12
(P 0.05), , 0.005, ,3 6
6 9 12 0.887, 9 12
(P 0.01) 6 3 6 9 12
3 6 9 9 12
6), , 6 , VIF  10),
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Tab. 5 Correlation coefficients of growing rate of families of Scophthalmus maximus at different growth stages

12 Ragw/(g/d)
0.390*
0.887**

9

Racw/(g/d)
0.392*

9

Racw/(g/d) 6

6

Racw/(g/d)
Ragw/(g/d)

6
9

Racw/(g/d)
(P 0.05), **

12

(P 0.01)

12

12
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#*6 3~6 A, 6~9 AREKEEM 9~12 AREKEEZMEBERZ S
Tab. 6 Path analysis of Ragw/(9/d) of 3~6 and 6~9 months on that of 9~12 months

t

3 6 Ragw/(g/d) 0.050 0.536 0.596 1.182 0.005166
6 9 Ragw/(g/d) 0.868 9.361 0.000 1.182 0.755866
6 6 9 , ) )
,9 12 ,
, 9 12 ( )
9 2 2
3 6 ( )
3 it :
,9 12
, 0.965,
, 6~9 9~12
, 0.887, 0.756,
’ ( )
) ( ) R (
( ) s ) R
9 b b
o1 ; (2008)
25d  80d 1oy
) , 9
, F34x<N<e23 NJ2xE¢e7 [1] : [91. ,
, 1983, 2: 26-27.
[21] [2] . [M].
i ,2003.
’ (3] 5 ) s «
, » [J]. , 2002, 23(4):
1-7.
[4] ) , ,
) ) [J1. )
, 2002, 33(1): 75-82.
[5] , , , (Scophthalmus
maximus) J1.
) ’ , 2008, 39(1): 24-29.
5 5 [6] s s )
Scophthalmus maximus L. [1.
, 2004, 35(4): 332-341.
[7] R , s (Scophthalmus
maximus) [J]. )

Marine Sciences / Vol. 35, No. 4 /2011

7



B3RS REPORTS

2005, 7(5): 30-34.
Gjerde B, Korsvoll A. Realised selection differentials
forgrowth rate and early sexual maturity in Atlantic

performance of eight strains of Oreochromis niloticus
tested in different farm environments[J]. Aquaculture,
1993, 111: 171-188.

salmon[J]. Aquac Eur, 1999, 99:73-74. [15] s .
[9] , [ , 2003, 98(3): 203-207.
[J1. , [16] . [J1.
2002, 4(1): 7-10. , 2004, 24(6): 27-29.
[10] Gall G A E, Bakar Y. Application of mixed-model tech- [17] s s , .4
niques to fish breed improvement: analysis of breed- [J]. , 2007, 22(3): 170-174.
ing-value selection to increase 98-day body weight in [18] Overturf K, Casten M T, Lapatra S E, et al. Comparison of
tilapia[J]. Aquaculture, 2002, 212: 93-113. growth performance, immunological response and genetic
[11] , , R diversity of five strains of rainbow trout (Oncorhynchus
[J1. , mykiss) [J]. Aquaculture, 2003, 217: 93-106.
2008, 54(3): 540-545. [19] , , ,
[12] , , , . [J1. , 2008, 32(1):
[J1. , 1984, 8(3): 58-64.
211-217. [20] . [M].
[13] , , , . , 1990.
[J1. , 1998, 22(4): 314-321. [21] , , , - 2
[14] Eknath A E, Tayamen M M, Palada-de Vera M S, et al. [J]. , 2006,

Genetic improvement of farmed tilapias: the growth 13(6): 1001-1005.

Comparison of the growing performance of different families
of turbot (Scophthalmus maximus L.)
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XUE Bao-gui'?

(I Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Science, Qingdao Key Laboratory for
Marine Fish Breeding and Biotechnology, Qingdao 266071, China; 2 Yantai Tianyuan Aquatic limited Corporation,
Yantai 264003, China; 3  Shanghai Ocean University, Shanghai 201306, China)
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Key words: turbot (Scophthalmus maximus L.); families; growing performance; comparison

Abstract: To provide basic data for the genetic breeding program of Turbot, Scophthalmus maximus L., four im-
ported turbot stocks were collected to construct full-sib and half-sib families among stocks as well as within stocks
by nest mating design and in vitro fertilization. Comparison of the growing performance (body weight and growth
rate) among 32 full-sib families constructed had been carried out on different growth days and growth phases. The
results demonstrated that the growing performance of among stocks and within stock families from England and
France were better than those of among stocks and within stocks families from Denmark and Norway. In addition,
the growing performance of a few families from England, France, and Denmark, Norway stocks were compara-
tively good according to analysis of body weight of families on different growth days and growth rate of families on
different growth phases. The data sorting of growing performance on different growth days and growth phases
ranked different in most families, and the growth days and growth phases of families were longer, the correlation
indexes of growing performance of families on border upon growth days or growth phases were higher, at the same
time, the coherence of families ranking was better. Through the correlation analysis of growing performance of
families on different growth days and growth phases, the times of individual selection should be no less than 9
months.
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