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Correlation and path analysis of morphometric
traits on body weight for Exopalamon carincauda
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ABSTRACT The relationships between 11 morphological characters and body weight of Ex-
opalamon carincauda from three areas, including Haizhou Bay, Xiangshan Bay and Laizhou Bay
were investigated. Morphological traits were used as independent variables and body weight was
used as the dependent variable in correlation and path analysis. It was found that the correlation
coefficients between all the 11 morphological characters and body weight were statistically sig-
nificant (P<C0. 01). The path analysis revealed a convincible relationship between the independ-
ent variables and the dependent variable. The path coefficients (P1) of full length, body length,
carapace length,telson length,carapace width,1st abdominal segment width to the body weight
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were all statistically significant,and were crucial to determine the body weight of E. carincau-
da. Judging from the result of multiple correlation coefficient (R*= 0. 931), the main variables
have been selected. Multiple regression equation of X, ,X,,X5.X;,X:,X;,X, and Y was set up
as;: Y=0.007X, +0. 043X, +0. 044X, +0.044X; +0.073X; +0. 111X, +0. 057X, — 3. 838.
This study provided basic data for E. carincauda biology and ideal measuring indicators for its
extension as a model species for mariculture.
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Table 1 The phenotypic statistics of various traits (n=225)

IR Traits T4 Mean br 22 5 R0
Standard deviation Coefficient of variation

k& Body weight (@) X 2.22 0. 590 26. 56
4K Full length (mm) X, 68. 46 7.563 11.05
k¥ Body length (mm) X, 53. 48 5. 286 9. 88
J: g B K Carapace length (mm) X 14.52 1.354 9.39
95 1 K First abdominal segment length (mm) X5 3.62 0.543 14.99
B K Telson length (mm) X 9.72 1. 143 11.76
Mg B = Carapace height (mm) X7 8. 88 0. 989 11. 14
Sk B 98 Carapace width (mm) X5 7.96 0. 897 11.27
195 1 7% First abdominal segment height (mm) Xy 7.75 0. 990 12.78
575 1 %6 First abdominal segment width (mm) X0 7.19 0.920 12. 80
52 i f#F K. Second whip antenna length (mm) Y 87.79 14.079 16. 04
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Table 2 The phenotype correlation coefficient between the traits

MR Traits Y X X X3 X, X5 X X7 X5 Xy X0
Y 1 0.871 0.922 0.799 0.342 0. 803 0.788 0. 845 0.766 0. 825 0. 442
X 1 0.875 0.698 0.274 0.713 0.711 0.747 0. 656 0.768 0. 444
X 1 0.714 0. 360 0.798 0.697 0.746 0.727 0.782 0.468
X3 1 0.271 0. 648 0.667 0.671 0.652 0.654 0.328
X, 1 0. 251 0.253 0.202 0.293 0.334 0.282
X 1 0. 255 0.683 0.652 0.703 0. 320
X5 1 0.766 0. 689 0.608 0.319
X7 1 0. 730 0.771 0. 364
X3 1 0.698 0.343
Xy 1 0.382
X0 1
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Table 3 The effect of morphometric trait on body weight of E. carincauda

MRS A 6] 35 Indirect effect (ry; P;)

FEIR Correlation: Direct ¢ e gk wWWK  RTK  KITE KBTI B
Traits cocfficient effe‘?m Full Body Carapace Telson Carapace  Carapace First abdominal
T Pi length length length length height width segment width
4 Full length 0.871 0.090 0.749 0. 337 0.070 0.061 0.087 0.126 0.068
{& K Body length 0.922 0.385 0.500 0.079 0.072 0.068 0. 085 0.126 0.070
Sk g F K Carapace length 0.779 0.101 0.645 0.063 0.275 0. 055 0.081 0.113 0.058
JE95 & Telson length 0.803 0.085 0.686 0. 064 0. 307 0.065 0.072 0.115 0.063
Sk i F i Carapace heigh 0. 788 0.122 0.632 0. 064 0. 268 0.067 0. 050 0.129 0. 054
3k i) B 55 Carapace width 0. 845 0.169 0.642 0.067 0. 287 0.068 0.058 0.093 0. 069
5 1 98 i}
0. 825 0.089 0.700 0. 069 0. 301 0. 066 0. 060 0.074 0.130

First abdominal segment width
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Table 4 The determinant coefficients of the morphometric traits on the weight of E. carincauda

Y ULIRN Bk SMmE ke HET 198

PAR Traits Fulﬁcigth Bod?glilgth Carapace Telson Carfipace Car'apace First abdon?inal
length length height width segment width
4K Full length 0.008 0.061 0.013 0.011 0.016 0.023 0.012
A& Body length 0.148 0.056 0.052 0.065 0.097 0.054
S Mg H K Carapace length 0.010 0.011 0.016 0.023 0.012
B K Telson length 0. 007 0.012 0.020 0.011
S i Carapace height 0.015 0.032 0.013
Sk Mg F 5% Carapace width 0.029 0.023
BE45 1 96 First abdominal segment width 0. 008
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Table 5 Partial coefficients test

o) Sk i Sk i K B K 3k R v 3k e 5 WA 15

2% Parameters Carapace Telson Carapace Carapace  First abdominal
U Constant  Full length  Body length P P b

length length heigh width segment width
I [0l )9 Z2 %% Partial coefficient —3.838 0.007 0.043 0. 044 0. 044 0.073 0.111 0.057
t {8 ¢ value —29. 875 2.113 8.036 3. 544 2.722 3.824 4.569 2.550

i Z P Significance 0. 000 0.036 0. 000 0. 000 0. 007 0. 000 0. 000 0.011
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Table 6 Analysis of variance of multiple regression equation

A 4540 Number of variables 7 A5+ Seven variables
5% Index BB TT A ss H o df #1771 SS F 1Y I #Fk Significance
[a 9 Regression 72.181 10 7.218 287.091 0.000
5% Residual 5.355 213 0.025
A1t Total 77.536 223
3 it
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