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Tab.1 The variance component (the ratio to phenotypic variance), the number of parameters, and the values of -2 In in different models

o2l ow? = h? ol ov? 02l ov? -21n
3 A 0.52 0.48 2 2291.81
AD 0.37 0.63 2 2266.16
AF 0.40 0.11 0.60 3 2287.19
AFD 0.25 0.90><107* 0.66 3 2260.09
6 A 0.613 0.387 2 15251.04
AF 0.51 0.92><107! 0.398 3 15245.63
9 A 0.76 0.24 2 17237.32
AD 0.32 0.68 2 17202.61
AF 0.68 0.14>10°° 0.32 3 17235.30
AFD 0.31 0.10><107° 0.69 3 17202.56
12 A 0.79 0.21 2 18557.21
AD 0.39 0.61 2 18533.02
AF 0.68 0.48><10° 0.32 3 18556.62
AFD 0.30 0.13%<10°° 0.70 3 18533.00
15 A 0.88 0.12 2 19555.12
AD 0.49 0.51 2 19535.17
AF 0.73 0.89><107* 0.18 3 19553.78
AFD 0.34 0.89>=<10"! 0.59 3 19534.49
: op , O , 0 , of ,h?
*2 TREEBLRMUALELR R FHRIESER
Tab.2 Different model comparisons in likelihood rates and x° test results
3 6 9 12 15
A AF 4.62* 5.41* 2.02 0.59 1.34
A AFD 31.72** — 34.76** 24.21** 20.63**
AD : AFD 6.07* — 0.05 0.02 0.68
* (P<0.05), *=* (P<0.01)
2.2 3) 3 6 9 12 15
6 AF 3 9 12 28
15 AFD , 0.33g 4.78g 11.81g 16.57g 27.56g,
28
, 50% , 28 0.32g 4.18g 9.8¢g 13.98g 22.09q,
, 92.86% 3.1% 14.4% 20.5% 18.5% 24.8%(
85.71% 78.57% 75.00% 82.14%, , 1) )
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Tab.3 The uniformity ratio of the first 50% of families selected in phenotypic value of the body weight at
each growth stage and their breeding value

(%) 3 (AFD ) 6 (AF ) (AFD ) 12 (AFD ) 15 (AFD )
92.86% 85.71% 78.57% 75.00% 82.14%
3 60.71% 71.43% 89.29% 92.86%,
25r O &R L+
200 mARER , ,
w15} ( 5), 3—6 6—9
= 10 9—12 12—15
51 |_. 0.423 0.598 0.911 0.928,
0 3(AFD) J 6(AF) ’ 9(AFD) II2(AFD)I I5(AFD) (P<0.01), ’ '
H % B 6 R AR A T T
1 25
50%
Fig.1 The average breeding values of the first 50% of families 6 AF 3 9 12
selected accordi_ng to the sequence of pr_\enotypic values and 15 AFD ( )
breeding values estimated by optimal model
, 50%
2.3 , 14 28
6 AF 3 9 12 ( 5, , 3—6
15 AFD , 6—9 9—12 12—15 ,
) 8 10 12 14,
10% , 57.14% 71.43% 85.71% 100%;
336 330 315 308 328 , 18 21 25 27, 64.29%
77.08% 70.91% 75.00% 89.29% 96.43%,
65.79% 67.53% 70.12%, ,
( 4 3 6 , , ,
9 12 15 ( 5), 3—6
10% 1.2g 12.58g 6—9 9—12 12—15 ,
27.35g 53.88g 85.23g, 0.379 0.577 0.976 0.994,
10% 1.07g 10.24g 0.490 0.654 0.926 0.945,
23.96g 46.26g 75.57g, (P<0.01),
12.15% 22.85% 14.15% 16.47% 12.78%( 2) ,
24 3
6 AF 3 9 12 3.1
15 AFD ,
50% : BLUP
28 ( 5,
, 3—6 6—9 9—12 12—15

17 20 25 26,
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Tab.4 The uniformity ratio of the first 10% of individuals selected in phenotypic value of the body weight at each growth stage and
their breeding value

(%) 3 (AFD ) 6 (AF ) 9 (AFD ) 12 (AFD ) 15 (AFD )
77.08% 70.91% 65.79% 67.53% 70.12%

Q0r '
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;_f 40f
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10f
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3(AFD)  6(AF)  9(AFD) I12(AFD) 15(AFD) ,
H i B Rl AR AN 1A Y 4
2 (6
10% A AF ),
Fig.2 The average breeding values of the first 10% of indi- 6 AF. 3
viduals selected according to the sequence of phenotypic values ' '
9 12 15 AFD

and breeding values estimated by optimal model
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Tab.5 The uniformity ratio and correlation coefficient of families, sires and dams of adjacent growth stage according to the first 50% of
families and parents selected in breeding values

(%) (%) (%)
3—6 60.71 0.423** 57.14 0.379** 64.29 0.490**
6—9 71.43 0.598** 71.43 0.577** 75.00 0.654**
9—12 89.29 0.911** 85.71 0.976** 89.29 0.926**
12—15 92.86 0.928** 100 0.994** 96.43 0.945**
N (P<0.05), ** (P<0.01)
3 6 AD AFD LRT
AF (P>0.05)
11% 9.2%, , 3 9 12 15
, A AF  LRT AD
(P<0.05) 9 12 , ,
15 AF 3 LRT , 3 A AF
6 , , A AF  LRT (P<0.05), A
(P>0.05), AFD (P<0.01); 9 12
3 6 5 A AF (P>0.05),
9 12 15 , , A AFD
, (P<0.01) ,
.3 AD AFD  LRT
(P<0.05), 9 12 15 1
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30%, (Haggar, 1991) , ,
) ) 9 3
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GENETIC PARAMETERIZATION FOR TURBOT SCOPHTHALMUS MAXIMUS:
IMPLICATION TO BREEDING STRATEGY

MA Ai-Jun, WANG Xin-An, LEIJi-Lin

(Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract To accurately estimate the genetic parameters and breeding values of body weight of turbots, four different
animal models were compared in body weight at different growth stages (from 3 to 15 months) for 56 full-sib families. The
four models were designed in the combination of using full-sib family effect and/or family age as covariate: in Model A
both the family effect and family age are ignored, in Model AD only family age is used, in Model AF only the family effect
is considered, and in Model AFD both the family effect and family age are included. The variance components in different
models are estimated with derivative-free restricted maximum likelihood (DFREML) method and the MTDFREML pro-
gram. Differences among the models are tested by likelihood ratio test. The results show that the optimal model for
6-month-old sample is AF model, and that for the 3-, 9-, 12- and 15-month-old samples is AFD model. The breeding values
of body weight at each growth stage are predicted with the best-fit models, and the efficiency of family selection and indi-
vidual selection are compared with breeding value selection and phenotypic selection. Results indicate that, whether for
family selection or individual selection, the efficiency of breeding-value-based selection is higher than that of phenotypic
selection. At different growth stages, the average breeding values of family and parent are used are compared with those of
family selection and parent selection. The results show that all the uniformity ratio of the first 50% families, sires, dams are
different statistically from the breeding values estimated with the optimal models for body weighs at different growth
stages; the relation between the ratio and the breeding value for the 9—12-month-old samples are the strongest. Therefore,

the selection of family and sires/dams should be conducted on the fish in 9 months.
Key words Scophthalmus maximus L., Body Weight, Genetic parameters, Breeding value



