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Analysis o heterosis and genetic corrdation of
growth traits in three variants o red common carp

LI Si-fa’, WANG Cheng-hui*, LIU Zhi-guo*, XIANG Song-ping®, WANG Jian®,
PANG Zeng-yun®, DUAN Jiang-ping®, XU Zhi-bin’
(1. Key Laboratory d Aquatic Genetic Resources and Aquacultural Ecosystem
Cearttificated by the Ministry d Agriculture, Shanghai Fisheries University, Shanghai 200090, China;
2. The Provindial Farm d Oujiang Coor Common Carp in Zhgiang, Longguan 323700, China)

Abstract : Heterosis and genetic correlations were analyzed for body weight and 10 morphometric traits from three variants of red
common carp, Cyprinus carpio var. singuonensis, Cyprinus carpio var. wuyuanensis and Cyprinus carpio var. color, based on dialel
cross data at their adult stage. The results indicated that obvious heterosis was observed in C. carpio var. sihguonensis X C. carpio var.
wuyuanersis, but no obvious heterosis was found in C. carpio var. singuonensis X C. carpio var. cdor and C. carpio var. wuyuanensis X
C. carpio var. cdor; Significant additive correlations existed in body weight and total length, body weight and standard length (ra >
0.9), but dominance correlations were not significant between them. Significant additive and dominance corrdaions were found
between totd length and standard length, tota length and cauda peduncle length, standard length and cauda peduncle length (ra >0.9;
rp >0.9) . Meanwhile, significant negative additive correlations existed between total length, standard length and body depth, caudal
peduncle depth (ra < - 0.9). Furthermore, significant negative additive correlation (ra = - 0.896) between body weight and caudal
peduncle length, and significant positive dominance correlation (rp = 0. 970) were aso found between body weight and caudal
peduncle depth.

Key words: Cyprinus carpio var. singuonensis; C. carpio var. wuyuanensis; C. carpio var. cdor; didlel cross; heterosis; genetic
correlation
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(heterosis) (F) wuyuanensis ) (C. carpio var. color)
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( Cyprinus carpio var. 50 m?
singuonensis ) ( C. carpio var.
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Tab.1l The dialld crossng patterns in three variants of red common carp

() () ()

C. carpio var. singuonersis C. carpio var. wuyuanersis C. carpio var. cdor
(%)
C. carpio var. singuonersis
(#)
C. carpio var. wuyuanersis
(%)
C. carpio var. cdor
20 ( ) ) JF1: ‘BP:
F
ll ’ Fl
1.2
' A.F
[5-7]
Hex (%) = (FL- XP) X100/ XP
'  XP:
(1) Hu(%) = (Fi- MP) X
B.F
100/ MP
JFr: “MP: Hen( %) = (F,- HP) X100/ HP
, HP:
@) He (%) = (Fi- BP) X C.F

100/ BP Hec(%) = (F,- CP) x100/ CP
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, CP: » Co X Y ,
: Vbo(x) Vb(y X Y
(1) (rp) = Col JVpx *+ Vey t
, Cp X Y .
Ve Vey X Y 2
2 (r) = Cd WVax + Vay 2.1
, Cs X Y , 20 \ '3
Ve Vev X Y
(3) (1) = G/ JVaro + Vacy (2 3 ’
, Ca X Y : : (
Vax Va(y X Y ), X =1
(4) (rp) = Go/ JVb(x + Vb(y ' X Fu
2 3
Tab.2 Phenotype values o body weight from three parentsand
hybridization combinations in red common carp g,mean £ D
? X d e X d 2 X J
C. carpio var. C. carpio var. C. carpio var.
Cingunenis wyitrete et o earo var o oo var &Y caro ver
wuyuanensis color color
613.42 684.50 + 785.19 + 718.31 % 702.12 + 689.48 +
161. 40 209. 15 268.56 240. 46 210. 66 205.57
2.2 4
3 0.605 0.517, (P<
x Fy 10. 69 %, 0.05) ;
4.94 %, 17. 10 %); 0.427 0.740 , (P<0.05)
10 ) F )
1.59 %, 3.89 %, (P <0.05)
X F
0.40 %, 14. 46 %,
10. 58 %; Fy , '
) , 0.60%
4.36 % X F ' ( 5);
, 0.9 ;
| | | (- 0.89)
(0.970)
2.3

10
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3 3
Tab.3 Heterosis o body weight and mor phometric traits in 3 hybridization combinations in red common car p

H BW TL SL BH BWD HL SNL ED W CHRL CPD
? X ¢ Hu 10.69 5.29 4.48 3.66 5.51 2.88 4.26 3.43 4.92 6.04 6.13
Han 4.94 8.72 9.02 -1.59 3.24 0.80 1.74 1.59 1.86 18.27 1.30
Hex 17.10 2.07 0.31 9.50 7.87 5.05 6.90 5.33 8.16 -3.89 11.45
? X & Hu 0.40 0.29 1.02 2.10 0.13 3.78 3.59 3.91 2.64 4.49 3.17
Hac -10.58 -3.64 -2.79 -0.60 -4.36 1.86 1.42 5.36 2.05 1.67 1.43
Hex 14. 46 4.55 5.14 4.95 5.05 5.77 5.85 2.49 3.23 7.48 4.98
? X d  Hu -6.17 -1.44 -2.28 -0.61 -1.36 1.31 2.13 1.58 3.58 -4.21  2.75
Hec -12.19 -8.09 -9.57 207 -3.76 1.48 2.48 4.92 6.15 -15.34 5.98
Hen 0.73 6.23 6.30 -3.15 1.17 1.13 1.79 -1.56  1.13 10.13 - 0.29
BW :body weight; TL :total length; SL :standard length; BH :body depth; BWD :body width; HL :head length;
SNL :snout length; ED :eye diameter ; IW :interorbital width; CRL :caudd peduncle length; CPD :caudal peduncle depth
4 ( ) ( )

Tab.4 Genetic corrdations (right diagnose) and phenotypic correations (left diagnose) o
body weight and mor phometric traits in red common car ps

BW 8 s BH BWD HL SNL ED W CRL CPD
BW 0.605" 0.517°  0.260 0.404 0.531 0.637 -0.225 0.158 0.205 0.179
0.634 " 0.978" " -0.152 0.542 0.025 -0.093 -0.724 -0.619 0.813° - 0.597
0.538 " 0.990 " -0.628 0.098 -0.042 -0.184 -0.750 ~-0.741 0.887 " - 0.696
BH 0.427° -0.531 - 0.280 0.441 0.628 0.726 0.690 0.742 -0.748 0.935°
BWD 0.740 "  0.552 0.155 0.658 0.599 0.696 - 0.183  0.293 0.090 0.314
H 0.736 0.260 0.180 0.720°  0.647 0.947 0.499 0.638  -0.133  0.647
SNL 0.685 0.176 0.040 0.881°  0.670 0.789 0.699 0.746 -0.319 0.773
oD 0.032 -0.344 -0.365 0.435 -0.028 0.329 0.355 0.778 -0.685"  0.560
W 0.32 -0.173 -0.264 0.942°  0.392 0.652 0.582  0.799 " -0.869  0.750
CA 0.333 0.928" 0.974°° -0.514 0.196 -0.033 0.186 0.186 - 0.302 - 0.769
cFD 0.577 -0.132 -0.268 0.936  0.576 0.712 0.931° 0.895° 0.818" - 0.479
*:P<0.05, * *:P<0.01
“ w o [1-4]
3 « ” :‘ ” [9,10]
3.1 )
: (el ( ) :

“ ” u ” ow ” o " ou ”
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[11]
5 ( ) ( )
Tab.5 Additive correations (right diagnose) and dominance corrdations (left diagnose) o
body weight and mor phometric traits in red common car ps
BW | s BH BWD HL SNL ED W CRL CPD
BW 0.535" 0.456°  0.220 0.526 0.000 0.000 -0.541 -0.239 0.065 - 0.669
0.799 1.000°° -0.971"° 0.142 0.000 0.000 0.283 -0.293 0.946° " -0.903"
0.782 0.969 " " -0.993" 0.011 0.000 0.000 -0.194 -0.034 0.962° " -0.92°
BH 0.349 0.560 0.583 0.234 0.000 0.000 0.524 0.222 -0.8%6" 0.970°
BWD 0.591 0.803 0.087 0.325 0.000 0.000 -0.402 -0.454 -0.333 -0.205
HL 0.394 0.429 0.511 0.747 0.339 0.000 0.000 0.000 0.000 0.000
SNL 0.621 0.660 0.698 0.711 0.550 0.844 0.000 0.000 0.000 0.000
. 0.777 0.648 0.667 0.798 0.689 0.333 0.281 0.642 -0.318  0.59
W 0.275 0.629 0. 444 0.752 0.644 0.865 0.363 0.915 -0.320 0.898
CRL 0.520 0.904" 0.978°  0.482 0.597 0.883 0.944 0.632 0.260 -0.713
- 0.681 0.717 0.626 0.771 0.691 0.862 0.015 0.551 0.776 0.700
*:P<0.05, * *:P<0.01
, , F Jonasson! %!
, , 190 (Salmo salar) ,
0.31+£0.26 0.39+0.26 0.98 £0.01

3.2

Hvingson (13 ,

1.5 2.5 ,

( Oncorhynchus mykiss)
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