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The Comparison of Growth-related Traits in the Early Stage and
Its Genetic Parameter Estimation of 32 Large Yellow Croaker

Families Larimichthys crocea
WEI Xingian' > LIU Xian-de' > WANG Zhi-yong' >
(1. Fisheries College Jimei University Xiamen 361021 China; 2. Key Laboratory of
Mariculture in the East China Sea Ministry of Agriculture of China Xiamen 361021  China)

Abstract: Using unbalanced nested design methods and artificial insemination technology to build 32
large yellow croaker ( Larimichthys crocea) families as based materials ( including 15 paternal half-sib families
and 2 maternal half-sib families) in the Genetics and Breeding Research Base of large yellow croaker of JMU
in the fall of 2011. Thirty individuals of L. crocea were sampled randomly from each family at one-month-old
and six-month-eld and the full length and body mass of L. crocea were measured. Variance analysis and com—
parison of growth performance was performed among the pedigrees at their different growth stages. The genetic
parameters of two growth—related traits for L. crocea were estimated with two traits animal model by ASReml 4. 0
software. Results showed: {505 and 215 were respectively the fastest-growing families at one-month-old and
at six-month-old. The three fastest growth families ( 215 301 and f312) and the eleven faster growth fami—
lies ( 201 {424 202 {309 {310 402 {307 {311 {406 {418 and f314) were obtained at six—
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month-old. Heritability estimated for the full length and body mass of L. crocea were (0.67 + 0.18) and
(0.79 £0.10) at one-month-eld and (0.31 = 0.31) and (0.40 + 0.32) at six-month-old respectively.
The phenotypic and genetic correlations between the two growth—related traits were highly positive  which were
respectively in the range of 0. 83 to 0.90 and 0.97 to 0.98. This study indicated that growth—related traits
should respond well to selection in L. crocea .

Key words: Larimichthys crocea ; pedigree; growth-related traits; genetic parameters
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0.15~0.19

1 1.6

Tab.1 The growth—elated traits phenotypic data of total length and body weight in one-month-old and
six-month-old of large yellow croaker

/ / *

Ttem Month old/month  Quantity of individuals/ind Minimum Maximum Mean + SD CV
1 918 0.72 3.16 1.96 +0.38 0.19

TL/cm
6 938 2.70 7.10 4.52 +£0.70 0.15
BW/ 1 918 0.01 0.17 0.07 £0.03 0.43
& 6 938 0.18 2.74 0.78 £0.35 0.45

2.2
1 6 F
(P < 0.0l 2)
2 32

Tab.2 ANOVA for total length and body weight among 32th families of large yellow croaker at different growth stages

/ F P
Ttem Month old/month ~ Variation source df Sum of squares  Mean square F value P value
1 ( Model) 31 62.35 2.01 24.50 0.00
( Error) 886 72.75 0.08
( Total) 917 135.11
TL/cm ( Model) 31 222.19 7.17 27.56 0.00
6 ( Error) 906 235.60 0.26
( Total) 937 457.79
( Model) 31 0.54 0.02 50.18 0.00
1 ( Error) 886 0.31 0.00
( Total) 917 0.84
BW/g ( Model) 31 57.56 1.86 28.44 0.00
6 ( Error) 906 59.16 0.07
( Total) 937 116.72
( 3): 1
212, 206, 312 {424 ( 0. 040 g) 310, 301, £503 505
( 0.100 g (P <0.05) 503 £505
(0.109 g) P12 £06 (0.024 g) 4.5 L6 P15,
301 312 501, 510, £508. 512 {502
24 (P <0.05 P <0.01)
215 (1.286 g) 1501 (0.356 g) 3.61 10.0%
6 215, 301 {312
201, f424. 202, f309. f310. f402. f307. f311. f406. 418 {314
. 1 6 310, 501 505
1 6 ; 212, £206.
312 {4241 6
2.3
1 6
4 1 (0.67 £0.18)  (0.79 0. 10)

6 (0.31+0.31)  (0.40 £0.32)
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3 32
Tab.3 Means and multiple comparisons of major growth—+elated traits among 32 families of
large yellow croaker at different growth periods
One-month-old 6 Six-month-old
Sorting BW/g . BW/g .
Family number AGR,, Family number AGR,,
1 1505 0.110 +0.010* 0.0037 215 1.286 +0.285" 0.0077
2 1503 0.108 +0.010* 0.0036 1301 1.233 +0.355" 0.0074
3 301 0.103 £0.030" 0.0034 312 1.179 +0. 584" 0.0071
4 1310 0.099 +0.033™ 0.0033 201 1.113 +0.260"" 0.0067
5 1508 0.093 +0.005"" 0.0031 1424 1.049 +0.357°" 0. 0063
6 1402 0.093 +0.025"" 0.0031 202 1.039 +0.296°"" 0. 0062
7 215 0.092 0. 027" 0.0031 £309 1.024 £0.276° ¢ 0. 0061
8 502 0.088 =0.007 0. 0029 310 0.987 +0.287"* 0.0059
9 1401 0.086 +0.025* 0.0029 402 0.957 £0.227*" 0.0057
10 1404 0.083 0. 033" 0.0028 1307 0.913 +0.195°" 0.0055
11 1406 0.082 +0.023° 0.0027 311 0.886 +0.300°" 0. 0053
12 512 0.071 +0.005° 0. 0024 406 0.869 £0.242° " 0.0053
13 1510 0.070 +0. 009 0.0023 418 0.839 +0.24'" 0.0051
14 509 0.068 +0.010° 0.0023 314 0.831 +0.253 0.0050
15 202 0.065 +0.018°™*" 0.0022 210 0.779 +0.217"* 0.0047
16 511 0.064 +0.005°"" 0.0021 1401 0.745 +0.262™ 0. 0045
17 418 0.064 0. 024" 0.0021 1303 0.738 £0.218™ 0. 0044
18 210 0.061 +0.013°¥" 0.0020 313 0.738 +0.218™ 0.0045
19 311 0.057 +0. 023" 0.0019 1404 0.726 +0.251™ 0.0044
20 507 0.056 =0.012"" 0.0019 212 0.715 +0.307" " 0.0043
21 £201 0.055 +0.018"™" 0.0018 511 0.635 +0.215" 0.0038
22 1307 0.055 +0.017"" 0.0018 1425 0.628 £0.129'" 0.0038
23 1309 0.053 +0.021#7 0.0018 507 0.612 +0. 147"™ 0.0037
24 1501 0.052 +0.013# 0.0017 505 0.601 +0.202"™ 0.0036
25 314 0.050 +0.020" 0.0017 206 0.563 +0.176"*° 0.0034
26 313 0.042 £0.022% 0.0014 503 0.560 +0.2491"™ 0.0034
27 1303 0.040 =0. 022" 0.0013 £509 0.516 =0.190™* 0.0031
28 1425 0.039 +0.017* 0.0013 502 0.498 +0. 166" 0. 0030
29 1424 0.035 +0.019" 0.0012 512 0.468 =0. 181" 0.0028
30 312 0.030 =0.014" 0.0010 508 0.466 0. 144™ 0.0029
31 £206 0.025 +0.014' 0.0008 510 0.390 0. 137 0.0024
32 212 0.023 =0.009' 0.0008 501 0.356 +0.087" 0.0022
*
(P <0.05) .

Notes: * The right shoulder of mean value with the different letter are significantly different among the different families ( P < 0. 05)

which used a comma in place of an omitted and continuous string of letters when the letter superscripts were indicated.

2.4

0.83 ~0.90

5

0.97 ~0.98
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4 Reml

Tab.4 The variance components and heritability estimated for growth—related traits of
juvenile large yellow croaker using animal model and Reml method

/ Variances )
Traits Month old/month 0-]27 a-i 0-3 0'/2, or o-fn h
L /em 1 0.1487 0. 1000 0.0327 0.0158 0.67 £0.18
6 0.3439 0.1072 0. 1945 0.0422 0.31 +0.31
BW /g 1 0.0009 0.0007 0. 0000 0.0002 0.79 £0.10
6 0.0854 0.0338 0.0411 0.0104 0.40 £0.32
5 Reml

Tab.5 The heritability estimated for growth-related traits of juvenile large yellow croaker using
animal model and Reml method

1 1 -month-eld 6 6-month-old
ftem TL/cm BW/g TL/cm BW/g
TL/cm 0.83 £0.02 0.90 £0.01
BW/g 0.98 +0.02 0.97 +0.02

Notes: Phenotypic correlation above the diagonal genetic correlation under the diagonal.

QTL 28 -29
3 (215, 301  f312) 29
68.29% ' I8
2 113.00%  102.00%
1 163. 16% « 209. 52%
176.20% : 2
18.00%
20 -21 ’
20 30

3.2
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0.67~0.79 0.31~0.40 .
1
( ) 11217
24 40 27 13
1. 6
1 31
0.15~0.41%, 0.39~0.40° . 0.36 ~0.72° . 0.11 ~0.50 " .
0.30~0.39 "% .0.19~0.78" . 0.26 ~0.31 " 0.25~0.61 " .
6
10 15 34
33
(P <0.01) . 1 6
( CSIRO)
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