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Tab.1 Simple statistics of 4 traits related to growth performance of 3 x3 full diallel cross of common carp

HeE K AEI (8] AT (SN MR LN
combination time body weight length thickness height
Hh 2009-07 13.25 +3.42 73.73 £8.85 12.42 +2.10 25.52 £3.21
Hh 2009-12 237.76 £89.6 200. 66 +30.02 32.74 £4.80 60.88 £7.80
AP EEH Jj 2009-07 18.16 £6.49 85.19 £9.43 15.27 £2.04 32.03 £39.93
pure breed Jj 2009-12 302.2+97.05  220.77 £21.3 37.04 £6.73 65.70 £7.22
Yy 2009-07 11.20 £4.80 71.36 £7.18 12.59 £1.37 23.12 +2.46
Yy 2009-12 236.78 +62.86 199.4 £29.98 32.65 +3.01 60.05 +4.97
Hj 2009-07 13.6 +4.65 77.2£9.79 13.46 £1.67 25.25+3.18
Hj 2009-12 310.12 +78. 44 222.95 +22.69 36.7 +4.16 66.80 £5.82
Hy 2009-07 15.44 £10. 84 82.00 £57.09 13.14 £2.94 25.57 +5.39
Hy 2009-12 262.74 £102.2 217.34 £117.3 33.8 £6.08 62.02 £8.06
Jh 200907 16.29 +10.08 80.63 £16.80 12.82 +3.60 25.74 £5.92
27 Jh 2009-12 312.01 £79.00  225.69 £25.91 36.57 £4.19 66.90 +6.05
cross breed Iy 2009-07 12.14 +6.02 73.50 £19.15 12.27 £3.01 24.26 £4.12
Iy 2009-12 289.8 £103.64  212.42 £26.75 35.51 £4.99 65.44 +7.59
Yh 2009-07 10.03 £3.52 71.45 £25.05 11.33 £1.54 22.11 £3.75
Yh 2009-12 271.08 +75.27 213.15 +20.19 34.39 +3.52 63.21 +6.11
Yj 200907 14.42 +4.77 80.46 £47.44 13.06 +£2.39 25.83 £4.14
Yj 2009-12 297.36 +£70.13 215.45 £19.81 36.35 +4.12 66.65 £5.88
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Notes:J:Jian carp,H:Huanghe carp,Y : Heilongjiang carp; the capital letter indicates the female parent,and the small letter indicates the male

parent. The same convention is followed below.
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Tab.2 Parameter and P value of the regression model on the basis of body weight dependent variable

F{§ F value R? P {# P value
Fi%] model 2 359.03 0.787 7 <0.000 1
HIEER PR T WA P
regression coefficient standard error T value pathway coefficient P value
I intercept —442.258 49 8.743 02 -50.58 <0.000 1
1A length 0.110 53 0.020 23 5.46 0.064 765 <0.000 1
{ARJE thickness 1.229 63 0.333 34 3.69 0.113 665 0.000 2
A7 height 10.204 26 0.221 72 46.02 14.874 09 <0.000 1
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Tab.3 Grey correlated degrees between body weight and other traits and their rank
. . ! ! K AR LS FC AR
e e, e #3 ﬁ%ﬁ [ANTMINN T‘J WCHE }Eﬁim
. . weight at length at thickness at height at
length thickness height . . . X
tagging tagging tagging tagging
KHCRE grey correlated degree 0.884 2 0.471 9 0.510 5 0.447 2 0.530 2 0.446 2 0.460 5
HERF rank 1 4 3 6 2 7 5
ot 1 EE
FRHEALAY 5 17 5 2L 0.2950 0.438 2 0.356 9 -0.090

standardized coefficient of regression
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Tab.4 F value of variance components of body weight

FiH Py

F value P value
FHY model 21.55 <0.000 1
#H4 combination 19.61 <0.000 1
AN
AL R A o 17.19 <0.000 1
family within combination
N o
DI <t 25.19 <0.000 1

initial weight x dam

K5 6NEAREXEAE

Tab.5 Parameter and P value of the regression model on the basis of body weight dependent variable

ke iid U ke iid i Ae i i
combination sire dam combination sire dam combination sire dam
HHj Hh Hj Jhh Jh Hh Yhh Yh Hh
HHy Hh Hy Jhj Jh Jj Yhj Yh Jj
Hlh Hh Jh Jhy Jh Yy Yhy Yh Yy
Hly Hh Jy JHj Jj Hj Yjh Yj Hh
HYh Hh Yh JHy Jj Hy Yjj Yj Jj
HYj Hh Yj JJh Jj Jh Yjy Yj Yy
Hjh Hj Hh Ny Jj Jy YHj Yy Hj
Hjj Hj Jj JYh Jj Yh YHy Yy Hy
Hjy Hj Yy JYj Jj Yj YJh Yy Jh
Hyh Hy Hh Jyh Jy Hh Yly Yy Jy
Hyj Hy Jj Jyj Jy Jj YYh Yy Yh
Hyy Hy Yy Iyy Jy Yy YY] Yy Yj

TE T R H ST Y - SR VU K5 PR A NE T RHURR . T

Notes:J:Jian carp,H:Huanghe carp,Y :Heilongjiang carp; the capital letter indicates the female parent,and the small letter indicates the male

parent. The same convention is followed below.
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Grey correlated degree analysis of growth trait of hybrids from
3 common carp( Cyprinus carpio L. ) varieties and prediction
on body weight of offspring from multiple crosses

SU Sheng-yan'*, DONG Zai-jie'*** , QU Jiang-qi', LIANG Zheng-yuan',
ZHANG Jian-giao' , LIU Wei', MA Liang-xiao', YUAN Xin-hua'~*
(1. College of Fishery,Nanjing Agricultural University,Wuxt 214081, China;
2. Key Open Laboratory of Genetic Breeding and Aquaculture Biology of Freshwater Fishes,Ministry of Agriculture,
Freshwater Fisheries Research Center ,Chinese Academy of Fishery Sciences,Wuxt 214081 ,China;
3. College of Animal Science and Technology , Nanjing Agricultural University ,Nanjing 210095, China )

Abstract ; In order to understand and utilize heterosis and select the perfect one of numerous combination by
multiple crosses,the present study attempts to analyse the utilization of heterosis by building the regression
model , variance components, grey correlated degree, and comparing the prediction results through different
methods based on the phenotype analysis of growth traits of 3 x3 full diallel cross of common carp( Cyprinus
carpio) (Jian carp,Huanghe carp and Heilongjiang carp). The results showed that: (1) The two formulas of
functions were different by considering the tagging traits or not. Body length and tagging length had
significant influence on body weight by creating multiple stepwise regression model together with grey
correlated degree analysis; (2) Significant fixed effects of combination, combination ( family ) and initial
weight(iw) x dam were observed; (3) combination Hyj, Hjy and JJh should be considered first in the
compound breeding program. This illustrated that fixed effects of initial weight (iw) x dam, tagging length
should be considered. The results also showed that utilization of heterosis can be increased by multiple
crosses.

Key words: common carp; variance components; grey correlated degree analysis; cross prediction
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