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Fig.1 Measurement of phenotypic traits of H. mucronatus
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- , (0.674)
, 2.3
=rX“Xj><PX/, ) 3 10
> Txx, X X > PX‘, ’ ) .
X A ’
,
dy = pX’2 sdy,x, =2y, x, X Py, x Py, ) : ’ oo, (
- dy, i - dxx, (P<0.05) 4
Xi X > Txx
X X . Py, X ( 0.433), (
, Px/ X, 0.286) ( 0.179) (
0.110) ,
0.803, (0.526)
2.1 F1 HETERESEKEERSET
Tab.1 Description and statistics of each trait of H. mucronatus
1 o, ., 32.42%, (D) (EV)4
/g 30.56 9.91 32.42
’ ’ /em 10.94 1.21 11.05
14.60%, 8.19%
/em 9.11 1.00 10.98
’ /em 3.31 0.35 10.53
’ /em 2.65 0.34 12.82
2.2 /em 3.49 0.41 11.72
2 , Jem 0.92 0.08 8.19
(P<0.01), , /em 4.39 0.52 11.91
(0.967) : /em 0.97 0.11 11.78
, /em 1.68 0.25 14.60
(0.958) : ’ /em 0.70 0.08 11.69
F2 HETEHASHERKMBEXRL
Tab.2 Correlation coefficient of each character of H. mucronatus
1
0.936" 1
0.945"  0.967" 1
0.920”  0.9217  0.936" 1
0.822"  0.836"  0.876" 0.794™ 1
0.8817  0.907"  0.918" 0.870" 0.739" 1
0.756™  0.754”  0.783"  0.787"  0.700" 0.704" 1
0.958™  0.922”  0.940" 09277  0.807" 0.886™  0.773" 1
0.908"  0.888"  0.892" 0.873" 0.777" 0.818" 0.674”  0.908" 1
0.912"  0.875"  0.895" 0.873" 0.824" 0.844" 0.743"  0.917" 0.837" 1
0.9117 0.867"  0.887" 0.869" 0.749" 0.852" 0.698"  0.898" 0.868" 0.869" 1

o (P<0.01)
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T3 ETEHINREERSEENBRL
Tab.3 Path analysis of 4 phenotypic traits to body weight of H. mucronatus
by
0.936” 0.286™ 0.399 0.096 0.155 0.650
0.958" 0.433" 0.101 0.161 0.526
0.912" 0.110" 0.397 0.156 0.803
0.911™ 0.179™ 0.389 0.096 0.733
D (P<0.05), ** (P<0.01)
2.4
4 44 e, e=\1-R* =0.232, ,
’ 4
4
, (0.187)
3 s (0.082),
(0.012) 4 ,
(0.228) x5 OEEAAEMEHEXSH
’ Tab.5 Multiple correlation analysis of regression equation
(0.034) 2 2
R R R
0.945, 1 0.958 0.918 0.917 2.850 27
> > 2 0.968 0.937 0.936 2.51277
3 0.972 0.944 0.943 2.370 47
s . - o 4 0.973 0.946 0.944 2.341 38
Fa4 BTEHISORBEERISFENRAERL
Tab.4 The determinants of four phenotypic traits on body
weight of H. mucronatus
2.6
=
0.082 0.228 0.055 0.089 0.454 ’
4 (X)) (X7) (Xo)
0.187 0.087 0.139 0.413
0.012 0.034 0.046 (X10) ’ ()
0.032 0.032 7 5 ’
s 0.082 0.415 0.154 0.294 0.945 (X)) (03] ,
Y=1.484x10"X,>"* (R*=0.920), (X7)
2.5 09 s
, (X)) 0.0) Y= o 1115040, (R*=0.952), (Xy)
(Xo) (X10) 4 , s . Y= 216%  (R2=0 884),
(Xl 0) S s Y:
Y=-53.713+0.235X,+0.82X7+0.445Xy+2.151.X, 3aox )
(R*=0.946) , (3) e~ (R™=0.850), 2
> Y 5 Xl X7 X9 XIO
3
5 s 4 , 3.1
0.958 0.973, ,
, (
6 , , 2021), ,
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F6 EPEAFRHRHSF
Tab.6  Coefficient analysis of regression equation
t P
B (SE)
1 —49.144 2.052 -23.952 0.000
1.815 0.046 0.958 39.118 0.000
2 -53.734 1.948 —27.583 0.000
1.197 0.106 0.632 11.326 0.000
0.290 0.046 0.354 6.346 0.000
3 —55.066 1.865 -29.531 0.000
0.946 0.116 0.499 8.141 0.000
0.248 0.044 0.302 5.586 0.000
2.422 0.574 0.201 4.221 0.000
4 -53.713 1.952 -27.517 0.000
0.820 0.129 0.433 6.336 0.000
0.235 0.044 0.286 5.308 0.000
2.151 0.581 0.179 3.701 0.000
0.445 0.213 0.110 2.092 0.038
x7 BHEREINOREEREFRENRELELE
Tab.7 The model fitting results of 4 phenotypic traits and body weight of H. mucronatus
R F P by
XY 0.877 975.015 0.000 -53.412 0.768
0.842 730.024 0.000 -334.676 77.906
0.920 1586.023 0.000 1.484%107° 3.088
0.918 1527.710 0.000 6.218 -308.486
0.901 1251.783 0.000 1.140 0.030
X7-Y 0.918 1530.196 0.000 —49.144 1.815
0.884 1044.174 0.000 —249.756 74.266
0.950 2 604.262 0.000 0.001 2.919
0.952 2 688.337 0.000 6.079 —117.583
0.926 1725.462 0.000 1.381 0.069
Xo-Y 0.832 679.421 0.000 -31.353 3.688
0.800 546.368 0.000 -128.017 56.451
0.883 1034.104 0.000 0.052 2.249
0.884 1035.275 0.000 5.389 -33.265
0.852 791.249 0.000 2.672 0.141
Xio-Y 0.830 670.575 0.000 —46.647 10.971
0.818 613.903 0.000 -115.106 74.921
0.832 677.949 0.000 0.109 2.865
0.850 775.706 0.000 6.154 -19.396
0.800 547.615 0.000 1.625 0.408
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Fig.2 The best-fitting model of four phenotypic traits of H. mucronatus
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PATH ANALYSIS AND CURVE FITTING OF PHENOTYPIC TRAITS AND BODY
WEIGHT OF HAPALOGENYS MUCRONATUS IN ZHEJIANG OFFSHORE

PING Hong-Ling"?, ZHANG Tao"?, SHI Hui-Lai" %, FU Tie-Zhong?, LIN Hui’*, YANG Shu-Yue’

(1. Zhejiang Province Key Laboratory of Mariculture and Enhancement, Zhejiang Marine Fisheries Research Institute, Zhoushan
316021, China; 2. Zhejiang Ocean University, Zhejiang Marine Fisheries Research Institute, Zhoushan 316021, China)

Abstract To understand the effect of phenotypic traits on body weight of wild population of Hapalogenys mucronatus,
10 phenotypic traits including total length (X;), body length (X>), head length (X;), trunk length (X}), tail length (X;), eye
diameter (Xj), body height (X7), caudal peduncle height (X;), body width (Xj), interorbital space (X¢) and body weight (Y)
were measured. Correlation analysis, path analysis, and regression analysis were conducted, from which multiple
regression equations were established. Four phenotypic traits that included in the regression equation were used as
independent variables, and body weight was used as the dependent variable to fit the curve model, and the optimal fitting
model was selected. Results show that the coefficient of variation of body weight was the largest, while those of
phenotypic traits were relatively small. The correlation between each trait pair of H. mucronatus was significantly positive
(P<0.01). The correlation coefficient between total length and body length (0.967) was the largest, followed by that
between body height and body weight (0.958). Path analysis showed that body height had the greatest direct effect on body
weight (0.433), followed by total length (0.286), interorbital space (0.179), and body width (0.110). From the perspective
of indirect effect, the indirect effect of body width was the largest (0.803), and the indirect effect of body height was the
smallest (0.526). The direct determination coefficient of body height to body weight was the largest (0.187), and the
common determination coefficient of total length and body height was the largest (0.228). The multiple regression equation
of phenotypic traits and body weight was established. The best fitting model equations of total length (X;), body height (X>),
body width (Xy), and interorbital space (X;o) with body weight were established, respectively. Therefore, in a breeding
work of H. mucronatus, the full length (X;) and body height (X7) should be the main selection phenotypic traits, and the
body width (Xy) and interorbital space (Xjo) should be the auxiliary traits. This study can more accurately guide the
phenotypic traits that need to be measured in the breeding of moustache.

Key words Hapalogenys mucronatus; phenotypic traits; body weight; path analysis; curve fitting



