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Tab.1 Descriptive statistics of growth traits of Ctenopharyngodon idella at 16 months age

PR trait FEARL number F-HI{H mean FrifE2E SD AR ZE% CV fe/IME min K AE max
1T /g BW 1310 1302.35 364.44 27.98 573.20 2893.80
4 /em SL 658 40.44 3.81 9.42 31.07 52.33
&% /cm BH 658 9.32 0.95 10.19 7.20 13.06
A3 B /(g/cm®) K 658 1.91 0.14 7.32 1.44 2.41
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Fig. 1 Box plots of body weight (a), standard length (b), body height (c) and condition
factor (d) for Ctenopharyngodon idellus families
The box plots consist of upper limit (Q3+1.5 IQR), 75" percentile (Q3), median, 25" percentile (Q1),
lower limit (Q1-1.5 IQR) and outliers, respectively. The outliers are shown with“s”.
®k2 FAzmYEEGHNESEKERSERYD
Tab. 2 Variance components estimation of growth traitsin Ctenopharyngodon idellus using animal model
X +SE
TN J7 24 4) variances component
HE/H( 2 2 2 2 C2 h2
trait Op o, [ops o,
AT BW 136863.35 54676.76 17324.74 64861.85 0.13+0.21 0.39+0.46
R SL 14.82 6.96 1.04 6.82 0.070+0.20 0.47+0.45
&% BH 0.93 0.19 0.16 0.58 0.17+0.22 0.2120.44
e B K 0.018 0.0020 0.0021 0.014 0.12+0.22 0.11+0.45

oy AR %, o) WML %, of WERMRE R %, o Wik, CRILRRETRE, »* isfe .

2 . 2 .. . . 2 . . 2 . . .
Note: o -phenotype variance, o -additive genetic variance, o; -full-sib variance, o7 -residual variance, C*-common environment coef-

ficient, h*-heritability.
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Tab. 3 Phenotypic correlation (below diagonal)
and genetic correlation (above diagonal) for growth
traitsin Ctenopharyngodon idella

n=658; X £SE
PR trait KT BW &K SL K BH R K
kE BW 0.9740.01  0.97+£0.02  0.19+0.25
K SL 0.95£0.017 0.89£0.05 —0.03+0.26
A% BH  0.93£0.01"  0.88+0.02 0.43+0.22
B K 0.13+0.07° —0.15+0.07"  0.19£0.07"

e * FoRA M B 3 K (P<0.05).

Note: * means significant correlation (P<0.05).
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1L ASReml-R ZX{IF4ZECNMATFIE, K1
MR FZAUE R B FMEIEIT Pearson AHICMES)
Mr(E 5). 5, 4 MRS A RAES FH
H 22 [ A RBGE RN 0.77~0.93, SiitHasik
FB i 2 KF-(P<0.01) . 380, PIPEIRE R EAH G
K R 55 AR 384G AH A R AR — 2, BOEL A Y 40
R IE T 2 Fst i B AR ] .

BE T B R SR A N P 43 0 AT A A
P, 1% 10%/mME, 2 MR HERILE 6, 4 1
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Tab. 4 Genetic variation coefficients and genetic advances
of growth traitsin Ctenopharyngodon idellus

FEWR trait B2 o, GCV/% _ LS
AG AG' /%
KE BW 0.62 233.83 17.95 256.28  19.68
K SL 0.69 2.64 6.52 3.17 7.85
&% BH 0.46  0.44 4.68 0.35 3.76
MO K 033 0.045 2.34 0.026 136

TE: B ORisE S, o, MR bRER, GOV gt e s i /AL,
0=1.755 2 10% 54 Fh 336 B A EFRIRIETY,  AG U133 1 30 2,
AG' IR IR L.

Note: h* represents heritability, oﬁ represents additive genetic

variance, GCV represents genetic variation coefficient, §=1.755
represents selection pressure of 10%!"), AG represents expected
genetic advance, AG’ represents relative genetic advance.

x5 HBEEKMWKREMESREENMEXMESHR
Tab.5 Correlation between breeding and phenotypic val-
ues of growth traitsin Ctenopharyngodon idellus

PEIR trait EBW KK SL  AE BH EWE K
k& BW 0.93" 0.95" 0.95™ 0.06
K SL 0.92" 0.88 -0.19"
4 BH 0.88" 021"
NEWEEE K 0.77"

TE: WA RO HOIR T R R 5 SR AR G % A e LA B Dy PR
] B AR AR DG, R AR A B B 35 /K - (P<0.01).

Note: Correlation between breeding and phenotypic values of traits
is shown on the diagonal. Correlation between breeding values of
two growth traits is shown above the diagonal. ™ means significant
correlation (P<0.01).

*k6 ETREEMEMENME
LI (1R 10% B ME)
Tab. 6 Comparison of individual selection on phenotypic
and breeding values under 10% selective pressure

MK peArcZ g AFZERGGE CFEEME
(62N /%  rank corre- number of average
trait concor- lation coef- selective families _breeding value
dancerate  ficient A B A B
{AE BW  79.39 0.69" 12 16 280.64 269.08
KK SL  81.82 0.817 9 12 326 3.12
g BH  72.73 0.51" 10 15 0.40  0.37
HEWE K 68.75 0.19 8 13 —0.028 —0.022
HE: AUREFTEMEERE; B AR TRAME®RE; "RRAH
% 5. 35 7K F-(P<0.01).

Note: A represents selection based on breeding values, while B
represents selection based on individual phenotype. ~* means sig-
nificant correlation (P<0.01).
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Estimation of genetic parameters and breeding values for growth
traitsin grass carp (Ctenopharyngodon idellus)

JIANG Peng', HAN Lingiang®, BAI Junjie', FAN Jiajia', CHEN Baixiang”, HU Chongjiang”, ZHOU Chunlong',
LI Shengjie'

1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of Tropical & Sub-
tropical Fishery Resource Application & Cultivation, Ministry of Agriculture, Guangzhou 510380, China;
2. Nanhai Bai-rong Aquatic Varieties Co. Ltd., Foshan 528216, China

Abstract: The objective of this study was to estimate genetic parameters and breeding values for growth traits in
grass carp Ctenopharyngodon idellus, an important economic freshwater fish in China. A factorial mating design
was carried out to construct 21 full-sib families by artificial fertilization, and their parents were from a nucleus
breeding population. Animal models and REML procedures were used to estimate genetic, phenotypic, and envi-
ronmental parameters for body weight (BW), standard length (SL), body height (BH), and condition factor (K) for
16-month-old C. idellus. The results showed large variations for growth traits in the breeding population. More-
over, BW, SL, and BH traits displayed moderate to high levels of genetic variation (0.21 to 0.47) and relatively
low heritability for condition factor (0.11). In addition, common environmental effects were relatively low for the
four growth traits (0.07-0.17). Genetic and phenotypic correlations among BW, SL, and BH traits were all positive
and ranged from 0.88 to 0.97. In contrast, the genetic correlations between K and BW or SL were close to zero, but
not between K and BH (#=0.43). Overall, the results suggested that BW could be a single target trait for the ge-
netic improvement of growth performance in grass carp. The individual breeding values were predicted using the
best linear unbiased prediction (BLUP) method with the software ASREML. Selection was practiced on individual
phenotype or breeding values for each trait. The results showed that, although Pearson’s correlations between
breeding values and phenotypic values for each trait were 0.77-0.93, the same selected individual rates for each
trait ranged from 68.75% to 81.82%, and Spearman’s correlation coefficients ranged from 0.19 to 0.81 at a 10%
selection intensity. Both methods of selection presented significant differences, particularly for the trait with low herita-
bility. This study provides a theoretical basis and technical support for selective breeding of growth traits in grass carp.
Key words. Ctenopharyngodon idellus; growth traits; genetic parameters; breeding values; selective breeding
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