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Tab.1 Analysis of variance for phenotypic variation
(sV) (df) (SS) (MS) (EMS)
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R2 FRRERNRBETERERMDTED T

Tab.2  Analysis of covariance for phenotypic variation

(sv) (df) (CP) (MP) (EMP)
S-1 CPs MPs coVe(X, y) + ncovp(X, y) + ndcovs(X, Y)
S(d-1) CPp MPp cove(X, y) + ncovp(X, y)
Sd(n-1) CP, MP, CcoVe(X, )
Sdn-1 CPT
S . d ,n , covs(X, y)
, covp(X, y) , COVe(X, Y)
, 3 3 , 6
t (0.262), 3 (<0.1)
3 ( F 3 AT EMREIFREL S T8 (n=3360)
Tab.3 The apparent statistics of various traits (n=3360)
, 2001),
) (cm) (cm) (cm) )
Iy _sovs(x.y) o _Sovp(Xy). 9.767 12.708 7.278 42.448
Os,9s, 9b,%p, 0.819 0.967 0.696 11.134
_covg(X,y)+covp(X,Y) 0.084 0.076 0.096 0.262
o) =T "
\/(O'SX +op, )(O'Sy + O'Dy)
2.2
s TI'p I(s+p)
, o5 op
' 4 , 6
( , 2001), F
' (P<0.01)
5
= Sove (X, Y) .6 -
Op 0P, - - - -
t - F (P<0.01)
2.3
2
2.1 6 ,
x4 KEH6 ARKETEEMMBEN
Tab.4  Analysis of variance for components of phenotypic variation of S. maximus at 6 months old
(8V)
df MS F df MS F df MS df
27 93.98 16.239** 28 36.68 6.313** 3304 5.78 3359
27 139.28 17.735** 28 68.48 8.667** 3304 7.88 3359
27 103.56 17.903** 28 44,76 7.720%* 3304 5.76 3359
27 27371.60 28.915** 28 10553.30 11.148** 3304 946.63 3359

*Kk (P<0.01) df , MS ,F
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*5 KREH6ARKETEEARNMAESH
Tab.5 Analysis of covariance for components of phenotypic variation of S. maximus at 6 months old

(8V)
xy)
df MP F df MP F df MP df
(BL, TL) 27 118.64 18.495** 28 56.24 8.724** 3304 6.44 3359
(BL, BD) 27 79.10 19.366** 28 27.50 6.720** 3304 4.10 3359
(BL, BW) 27 149457 22.254** 28 708.57 10.549** 3304 67.17 3359
(TL, BD) 27 93.66 19.387** 28 36.06 7.416** 3304 4.86 3359
(TL, BW) 27 1739.80 21.700** 28 826.60 10.313** 3304 80.20 3359
(BD, BW) 27 1288.77 23.875** 28 512.37 9.496** 3304 53.97 3359
** (P<0.01) df , MP F , BL , TL ,BD , BW
, 6 2.4
, 6
6
; 7 6 , 8
’ 0.282—0.302
. 7 0.251—0.425 0.283—0.374 0.450—0.514,
t
( )
(P<0.05) (P<0.01) 7
*6 RETEWMEREHEHS
Tab.6 Causal component of phenotypic variance 6 - - - -
9 6 0.888—0.985,
ol 0.48 0.59 0.49 140.152 0.864—0.957
o} 0.51 1.01 0.65 160.111 (0.985) (0.957)
2
o, 5.78 7.88 5.76 946.630 t (P<0.01)
ol+ ol 0.99 1.60 1.13 300.264
or=og+ ®8 XAEHF6 ARERKMREEFTEANHITHEE S
o + o2 6.77 9.48 6.89 1246.894 Tab.8 Heritabilities of growth traits in S. maximus at 6 months old
D e

x7 RETBEMERMATELES

Tab.7 Causal component of phenotypic covariance 0.282* 0.251* 0.283* 0.450*

0.302** 0.425** 0.374** 0.514*

+
covs(X,y)  covp(X,y)  cove(X,y)  cove(X,y) 0.292**  0.338**  (.320*%*  0.482**
(BL, TL) 0.52 0.83 6.44 7.80
* (P<0.05), ** (P<0.01)

(BL, BD) 0.43 0.39 4.10 4.92

(BL, BW) 6.55 10.69 67.17 84.42

(TL, BD) 0.48 0.52 4.86 5.86 3

(TL, BW) 7.61 12.44 80.20 100.26 31

(BD, BW) 6.47 7.64 53.97 68.08
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Tab.9 Genetics and phenotypic correlation of growth traits in S.
maximus at 6 months old ! !
( , 2006)
0.985** 0.888** 0.924** '
0.957** 0.902** 0.968** )
0.864** 0.872** 0.903** Jonasson(1993) , 190 (Salmo
0.907** 0.914** 0.897** salar) - - -
** 0.31+0.26 0.39=%0.26 0.98=+0.01
(P<0.01) Elvingson (1993) , (Oncorhynchus
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THE GROWTH TRAITS AND THEIR HERITABILITY OF YOUNG TURBOT
(SCOPHTHALMUS MAXIMUS L.)

MA Ai-Jun!, WANG Xin-An', YANG Zhi? QU Jiang-Bo?, LEI Ji-Lin*
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Science; Key Laboratory for Sustainable Utilization of Marine
Fisheries Resource, Ministry of Agriculture, Qingdao, 266071; 2. Yantai Tianyuan Aquatic Limited Corporation, Yantai, 264003)

Abstract Parents Scophthalmus maximus L. from four different populations were studied in a nest design with an arti-
ficial insemination. Twenty eight half-sib families and 56 full-sib families were used, in which each male mated 2 females.
Sixty 6-month-old young animals were measured in each full-sib family for body length (cm), total length (cm), body depth
(cm) and body weigh (g). According to quantitative genetics theory, the heritability of each growth trait, and the genetic
and phenotypic correlation among the traits were statistically studied. The results show that the maternal component esti-
mates are significantly larger than those of paternal ones for each growth trait, suggesting that the large non-additive ge-
netic effects could not be differentiated from the available data. The heritability estimates in the narrow sense from intra
group correlation of paternal half-sib were precise and unbiased at 0.282, 0.251, 0.283, and 0.450 for the body length, total
length, body depth, and body weigh, respectively. The estimates of genetic and phenotypic correlation coefficients are
0.888—0.985 and 0.864—0.957, respectively, in very significant difference (P<0.01) among the four growth traits by t-test.

Key words Scophthalmus maximus L., Growth trait, Heritability, Genetic correlation



