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Tab.2 The phenotype correlation coefficients among the morphometric attributes

TL BL BD HL EH SL MW ED IS
TL 1 0.678** 0.164 0.614** 0.457** 0.383** 0.445** 0.404** 0.483**
BL 1 0.090 0.402** 0.326** 0.107 0.191 0.241* 0.365**
BD 1 0.066 0.161 0.086 0.322** 0.180 0.402**
HL 1 0.402** 0.532** 0.300** 0.221* 0.257*
EH 1 0.032 0.359** 0.101 0.376**
SL 1 0.143 0.245* 0.087
MW 1 0.193 0.349**
ED 1 0.411**
IS 1
CPL CPD CPB BW TR TA BG1 BG2 BWH
TL 0.744** 0.424** 0.231* 0.300** 0.608** 0.815** 0.300** 0.178 0.622**
BL 0.539** 0.231* 0.089 0.152 0.406** 0.557** 0.082 0.019 0.366**
BD -0.001 0.256* 0.433** 0.637** 0.113 -0.020 0.681** 0.645** 0.688**
HL 0.497** 0.005 -0.007 0.032 0.158 0.536** -0.009 -0.032 0.218*
EH 0.303** 0.295** 0.227* 0.246* 0.267* 0.318** 0.244* 0.246* 0.338**
SL 0.235* 0.091 0.047 0.100 0.115 0.329** 0.069 0.059 0.197*
MW 0.200* 0.382** 0.362** 0.373** 0.224* 0.245* 0.421** 0.327** 0.549**
ED 0.287** 0.312** 0.388** 0.291** 0.254* 0.280** 0.272** 0.181 0.401**
IS 0.360** 0.480** 0.479** 0.358** 0.357** 0.342** 0.417** 0.409** 0.614**
CPL 1 0.128 -0.119 -0.036 0.223* 0.882** -0.088 -0.016 0.247*
CPD 1 0.618** 0.474** 0.629** 0.188 0.555** 0.533** 0.653**
CPB 1 0.575** 0.359** -0.096 0.715** 0.645** 0.650**
BW 1 0.329** -0.034 0.888** 0.741** 0.809**
TR 1 0.327** 0.438** 0.332** 0.580**
TA 1 0.070 -0.092 0.275**
BG1 1 0.815** 0.878**
BG2 1 0.742**
BWH 1
o (P<0.05), ** (P<0.01)
, (0.259),
, fili ( 3 ,
, (0.145), 1
, , (0.510)
1(BG1) (TL) (BD) (CPD)4 (0.228), (0.460),
, 0.533 0.369 0.228 1
0.145, ( 3) R? = 0.950 3
4 , 1 , (VIF<10  Tol>0.10),
1 (0.533) , (0.346) 2.2

(0.369) :
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Tab.3 The results of path analysis of the effects of phenotype traits on body weight
(rj Py

(ry) (P) > BG1 TL BD CPD Tol VIF

BG1 0.878** 0.533** 0.346 — 0.112 0.155 0.080 0.379 2.637
TL 0.622** 0.369** 0.259 0.160 — 0.037 0.061 0.814 1.229
BD 0.688** 0.228** 0.460 0.363 0.061 — 0.037 0.514 1.945
CPD 0.653** 0.145** 0.510 0.296 0.156 0.058 — 0.596 1.679
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Tab.4 The determinant coefficients of the morphometric traits
on the body weight of F. rubripes

BG1 TL BD CPD
BG1 0.284089  0.118006  0.165516  0.085786
TL 0.136161  0.027595  0.045372
BD 0.051984  0.016927
CPD 0.021025
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Tab.6 The test of the significance of partial regressions and
corresponding intercepts
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EFFECTS OF MORPHOMETRIC ATTRIBUTES ON BODY WEIGHT OF
TAKIFUGU RUBRIPES (TEMMINCK ET SCHLEGEL)

WANG Xin-An, MA Ai-Jun, ZHUANG Zhi-Meng, LI Wei-Ye,
YUE Liang, ZOU Jie, WANG Ting

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory for Sustainable Utilization of Marine
Fisheries Resources, Ministry of Agriculture; Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology, Qingdao, 266071)

Abstract Data for this study were collected from 72 Takifugu rubripes individuals. Morphometric attributes that we
measured included total length (TL), body length (BL), body depth (BD), head length (HL), length between eye and head
(EH), snout length (SL), mouth width (MW), eye diameter (ED), space between eye and eye (IS), caudal peduncle length
(CPL), caudal peduncle depth (CPD), caudal peduncle breadth (CPB), body width (BW), trunk length (TR), trail length
(TA), body girth 1 (BG1), body girth 2 (BG2), along with body weigh (BWH). The correlation coefficient matrix was cal-
culated. The morphometric attributes were used as independent variables, and body weight was used as the dependent
variable in the subsequent path analysis. Path coefficients (P;), determination coefficients (d;), and correlation index (R?)
were calculated. Major morphometric attributes that affect the body weight of F. rubripes were determined. The results
showed that the correlations between all morphometric attribute (independent variables) and body weight (Dependent
variable) were significant (P<0.05) or very significant (P<0.01). Body girth 1 (BG1) had the dominant effect (0.533,
P<0.01) and determinacy (28.41%) on the body weight, thus it was the determinant factor. Total length (TL) had large di-
rect effect (0.369) and the least indirect effect (0.259) on the body weight. Body depth (BD) and caudal peduncle depth
(CPD) exhibited small direct effect (0.228, P<0.01, and 0.145, P<0.05,) but significant indirect effect (0.363, 0.296)
through affecting body girth 1 (BG1) on the body weight. It is clear from the result of high multiple correlation index
(R?*=0.950) between morphometric attributes and body weight that the selected attributes are practically useful. The multi-
ple linear regression equation between the independent variables and the dependent variable (body weight) was established
asy =-2154.095 + 42.072x; + 33.936x, + 72.687x3 + 50.538x,.

Key words Takifugu rubripes (Temminck et Schlegel), Morphometric attribute, Body weight, Correlation analysis,
Path analysis



