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F1 FHRMREFITE(n=650)
Tab.1 The apparent statistics of various traits (n=650)

(%)

(Y1) 5.573 1.266 22.7

(Y2,%) 59.023 1.561 2.65
(X,,cm) 10.785 0.778 7.20
(Xa,cm) 9.324 0.675 7.20
(Xs,cm) 2.382 0.193 8.10

1 (Xiom) 1021 0.100 9.80
2 (Xs,om)  0.787 0.089 11.3
3 (Xecm)  1.054 0.121 11.5
4 (Xpem)  0.755 0.093 12.4
5 (Xecm)  0.702 0.072 10.3
6 (Xo,om)  1.415 0.125 8.80
(Xio,cm) 1.192 0.095 7.90
(Xu1,cm) 1322 0.109 8.20

1 (Ximem)  1.130 0.094 8.30
2 (Ximem)  1.039 0.097 9.30
3 (Xiem)  0.842 0.094 11.1
4 (Xisem)  0.747 0.076 10.2
5 (Xiem)  0.655 0.068 10.3
6 (Xiem)  0.567 0.080 14.1
(Xis,cm) 1.408 0.138 9.80

1 (Xiscm)  1.259 0.107 8.50
2 (Xa,cm)  1.282 0.110 8.50
3 (Xaem)  1.313 0.109 8.30
4 (Xazem)  1.196 0.102 8.60
5 (Xos,om)  1.054 0.092 8.70
6 (Yoem)  1.035 0.093 9.00

, ,
(D

Y= 10.545+0.827.X,+1.352X,,10.883.X,,

0.863.X,91+1.260X4+1.032X5+0.936X7+0.694.X,40.621X>3
+0550X14+0563X3+0741X20+0555X11,

>

2
Y,=0.493+0.015X, 0.028X; 0.025X;0+0.035X;
0.034X,,10.033X5+0.025X,+0.027X;  0.013X5
R? 0.970  0.367,
2.4
6 7 ,

,  0.441, 3
1 , 0.120 0.101,
,  0.664, 2 3
0.233 0.192,
2.5
8 9,
, 0.194,
1 , 0.083,
3
, 2
3
(2014)
8 >
, 3 1 ;
(2011) 9 ,
1 1
: (2004)
10 ( ,
2013; , 2008; , 2010),
, 24
( , 2008)

59.0%,
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Tab.3 The significance test of regression coefficient in equation (1)

( ) —-10.545 0.13 0.000
(X2) 0.827 0.065 0.441 0.000
1 (X1) 1.352 0.332 0.101 0.000
3 (X21) 0.883 0.275 0.076 0.001
(X10) —0.863 0.158 -0.065 0.000
3 (Xo) 1.260 0.140 0.120 0.000
2 (X5) 1.032 0.158 0.072 0.000
4 X7) 0.936 0.155 0.069 0.000
1 (X4) 0.694 0.135 0.055 0.000
5 (X23) 0.621 0.215 0.045 0.004
3 (X14) 0.550 0.168 0.041 0.001
5 (Xs) 0.563 0.184 0.032 0.002
2 (X20) 0.741 0.244 0.064 0.003
Xn) 0.555 0.191 0.048 0.004
(r)
x4 FERQPEEFRHBEMHRE
Tab.4 The significance test of regression coefficient in equation (2)
( ) 0.493 0.007 0.000
(X2) 0.015 0.003 0.664 0.000
(X3) —0.028 0.006 —0.345 0.000
(X10) —0.025 0.009 —0.149 0.006
5 (Xi16) 0.035 0.012 0.153 0.004
Xn) —-0.034 0.010 -0.239 0.001
2 (X20) 0.033 0.011 0.233 0.003
3 (Xo) 0.025 0.007 0.192 0.000
4 X7) 0.027 0.008 0.164 0.001
(Xis) —0.013 0.005 -0.113 0.017
(Y2)
*5 ZRBEAAEMAFESH
Tab.5 Analysis of variance of multiple regression equations
F
1008.265 0.058 13 9 77.559 0.006 1566.228  41.377 0.000 0.000
31.494 0.1 636 640 0.05 0
1039.76 0.158 649 649
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Tab.6 Direct and indirect effects of morphometric traits on net weight
> XZ XIZ XZI XIO X() XS X7 X4 X23 Xl4 X8 XZO Xll
X, 0.972 0.441 0.530 0.082 0.063 —0.047 0.093 0.051 0.072 0.049 0.049 0.040 0.025 0.039 0.039
Xz 0.944 0.101 0.842  0.390 0.062 -0.042 0.091 0.053 0.071 0.047 0.048 0.037 0.023 0.037 0.040
X 0.937 0.076 0.860  0.387 0.079 —0.042 0.089 0.050 0.074 0.048 0.048 0.038 0.023 0.039 0.038
Xio 0.734 —0.065 0.799  0.329 0.062 0.049 0.071 0.040 0.055 0.036 0.036 0.030 0.019 0.030 0.029
Xs 0.742 0.120 0.622  0.305 0.062 0.048 —0.033 0.040 0.054 0.020 0.024 0.030 0.016 0.028 0.030
Xs 0.693 0.072 0.620  0.357 0.078 0.057 —0.040 0.086 0.065 0.044 0.044 0.035 0.021 0.034 0.037
X7 0.665 0.069 0.596  0.380 0.078 0.064 —0.041 0.086 0.048 0.047 0.048 0.037 0.022 0.038 0.037
Xy 0.756 0.055 0.701 0.280 0.056 0.045 -0.029 0.035 0.036 0.050 0.031 0.028 0.015 0.027 0.026
X3 0.874 0.045 0.828  0.288 0.060 0.046 —0.031 0.044 0.037 0.054 0.032 0.026 0.016 0.027 0.028
Xia 0.791 0.041 0.750  0.312 0.061 0.048 —0.034 0.072 0.039 0.055 0.038 0.034 0.017 0.028 0.029
X 0.697 0.032 0.665 0.302 0.058 0.046 —0.033 0.060 0.036 0.051 0.032 0.033 0.027 0.029 0.027
X2 0.920 0.064 0.856  0.367 0.073 0.060 —0.040 0.081 0.046 0.068 0.044 0.044 0.034 0.023 0.035
X 0.889 0.048 0.841 0.366 0.078 0.058 —0.039 0.086 0.049 0.066 0.044 0.044 0.034 0.021 0.035
R RSMRIH AR EEZ IR
Tab.7 Direct and indirect effects of morphometric traits on fillet yield
> X2 X3 XIO X16 Xll XZO X6 X7 XIR
Xa 0.526 0.664 —0.138 -0.304 -0.119  0.117 -0.210 0.212 0.139 0.109  —0.082
Xz 0.378 —0.345 0.723 0.586 -0.099 0.097 -0.185 0.185 0.118  0.093 —0.072
Xio 0.368 —0.149 0.516 0.529 -0.229 0.090 -0.160 0.162  0.106  0.082 —0.064
Xis 0.480 0.153 0.327 0.507 -0.220 —0.088 -0.183  0.171 0.119  0.093 —0.072
Xi 0.441 —-0.239 0.679 0.582 -0.267 -0.100  0.117 0.194  0.129  0.097 -0.074
X2 0.524 0.233 0.290 0.604 -0.274 -0.104 0.112 -0.199 0.128  0.103 —-0.080
X 0.448 0.192 0.256 0.480 -0.212 -0.082 0.095 -0.161 0.155 0.041 —0.060
X7 0.418 0.164 0.254 0.442 -0.195 -0.074 0.087 —-0.141 0.147  0.048 —0.060
Xis 0.362 —0.113 0.474 0.484 -0.221 —-0.084 0.097 -0.157 0.165 0.103  0.088
£8 MEMRMEFANEMRERE
Tab.8 The determinant coefficients of morphmetric traits on net weight
X2 X]Z XZl X]ﬂ X6 XS X7 X4 X23 XI4 XX XZO Xl]
Xz 0.194
X2 0.083 0.010
Xo1 0.062 0.014 0.006
Xio —0.046 —-0.009 —-0.007 0.004
X 0.077 0.017 0.013 -0.009  0.014
Xs 0.043 0.010 0.007 -0.005  0.006 0.005
X7 0.041 0.009 0.007 -0.004  0.003 0.004  0.005
X4 0.036 0.008 0.006 -0.004  0.004 0.004 0.004 0.003
Xo3 0.035 0.008 0.006 -0.004  0.003 0.004  0.004 0.003 0.002
Xia 0.028 0.007 0.005 -0.003  0.002 0.003 0.003 0.003 0.003 0.002
X 0.020 0.004 0.003 —-0.002  0.001 0.002 0.002 0.002 0.002 0.001 0.001
X20 0.051 0.012 0.009 -0.006  0.003 0.006  0.006 0.005 0.005 0.004  0.003 0.004
X 0.037 0.009 0.006 -0.004  0.004 0.004  0.004 0.003 0.003 0.003 0.002 0.005 0.002
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Tab.9 The determinant coefficients of morphmetric traits on fillet yield
Xz X; Xio Xis Xu Xao Xe X7 Xis
Xz 0.441
X ~0.404 0.119
Xio —0.158 0.068 0.022
X 0.155 -0.067 ~0.027 0.023
Xu —0.278 0.127 0.048 —0.056 0.057
Xao 0.281 —0.128 —0.048 0.052 —-0.093 0.054
Xs 0.184 —0.081 —-0.032 0.036 —-0.062 0.060 0.037
X, 0.145 ~0.064 ~0.024 0.028 ~0.046 0.048 0.016 0.027
Xis —-0.109 0.050 0.019 —-0.022 0.035 —0.037 -0.023 —-0.020 0.013
( ,2001; ,2013) 0.985
24
, (De Rodriguez et al, 2001)
, (P<0.01) ’
( ,2010) ’ ’
R*=0.85,
Ma et al, » 2001)
2013) R*=0.367, ’ ’
(2015) 2 3
3 )
R*=0.17 ’
(Procambarus  clarkii) (Cherax
quadricarinatus) , ’
1 )
0.370, ,
0.567. (Hung et al, 2014)
(r=0.8)( , 2012) , ’
, Van Sang (2009)
(Pangasianodon hypophthalmus) 4
> 0.77,
(2010) (Oreochromis niloticus) . . 2010.

> 35(4): 133—135
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CORRELATION OF MORPHOMETRIC ATTRIBUTES TO NET WEIGHT
AND FILLET YIELD OF LITOPENAEUS VANNAMEI

ZHANG Qian"**, WANG Quan-Chao', YU Yang', ZHANG Cheng-Song', HUANG Hao*, LI Fu-Hua'?,
XIANG Jian-Hai'"?

(1. Key Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2. Marine Biology and Biotechnology Laboratory, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237,
China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Hainan Grand Suntop Ocean Breeding Co., Ltd,
Wenchang 571300, China)

Abstract To determine the correlation of morphometric attributes to the net weight and fillet yield of Litopenaeus
vannamei, 26 traits, including body weight, net weight, total length, body length, and the length, width, and height of each
abdominal segment were measured from 650 individuals of five-month-old L. vannamei. The fillet yield was obtained by
body weight and net weight. The correlation coefficients, path coefficients, determination coefficients among attributes
were calculated in correlation analysis, multiple regression analysis, and path analysis. The results indicated that
correlation achieved very significant levels (P<0.01). In addition, multiple regression equation was established by taking
the net weight as a dependent variable, and 13 other morphometric traits as independent variables. The prediction equation
for fillet yield was established with 9 independent variables. Path analysis showed that the body length weighted the most
with the net weight, and the third abdominal segment length and the first abdominal width followed. Body length had the
highest direct correlation to fillet field, followed by the second abdominal segment height and the third abdominal segment
length. The trend of determination coefficient analysis was similar to that of path analysis. The study draws a conclusion
that body length and the third abdominal segment length have a predominant direct effect on net weight and fillet yield,
which provide theoretical information for breeding of the species.

Key words Litopenaeus vannamei; multiple regression analysis; path analysis; net weight; fillet yield;

morphometric traits



