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Tab. 1 The phenotypic parameter value of morphometric traits in F. chinensis of 5 months and 6 months 

 n5=100 n6=50

Trait
 

Code

5 5 months 6 6 months

X
SD

/%
CV

X
SD

/%
CV

/mm Full length X1 141.5604 7.9404   5.61 159.4754 11.1788 7.01

/mm Carapace length X2   32.8749 2.4897   7.57   39.2620 3.1334 7.98

1 /mm
1st abdominal segment length

X3   11.5163 1.9414 16.85   15.2148 1.3339 8.77

2 /mm
2st abdominal segment length

X4   11.5641 1.3209 11.42   12.4596 1.1561 9.28

3 /mm
3st abdominal segment length

X5   11.5116 1.0540   9.16   12.0830 1.2302 10.18

4 /mm
4st abdominal segment length

X6     9.1870 1.0595 11.54     9.2488 0.8888 9.61

5 /mm
5st abdominal segment length

X7     8.8370 0.9093 10.29   10.1794 0.9559 9.39

6 /mm
6st abdominal segment length

X8   18.1976 1.2025   6.61   21.5414 1.7595 8.17

/mm Telson length X9   17.0150 1.1815   6.95   19.9096 1.6120 8.10

/mm Carapace width X10   15.8378 1.1862   7.49   17.4932 1.7390 9.94

1 /mm
1st abdominal segment width

X11   13.9961 1.1775   8.41   15.0928 1.4340 9.50

/mm Carapace heigh X12   18.7130 1.6486   8.81   20.7772 1.9415 9.34

1 /mm
1st abdominal segment heigh

X13   17.3335 1.4038   8.10   18.3576 1.8162 9.89

/mm Body length X14 116.5519 6.4380   5.52 132.8380 8.5240 6.42

/mm Body weight Y14   19.4700 3.4479 17.71   28.3940 5.6934 20.05

.
Note codes corresponding to morphometric traits are universal in the full text.
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Tab.2 The phenotype correlation coefficients among the morphometric traits

Months Traits
X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 Y

5
5 months

X1 1 0.807 0.430 0.523 0.427 0.301 0.357 0.733 0.801 0.652 0.768 0.692 0.740 0.944 0.912
X2 1 0.159 0.555 0.457 0.292 0.415 0.685 0.691 0.661 0.767 0.665 0.658 0.867 0.860

X3 1 0.150 0.303 0.199 0.241 0.440 0.375 0.218 0.274 0.359 0.468 0.335 0.432

X4 1 0.319 0.306 0.463 0.428 0.384 0.478 0.529 0.482 0.441 0.524 0.534
X5 1 0.360 0.559 0.482 0.396 0.284 0.446 0.451 0.451 0.477 0.531

X6 1 0.372 0.301 0.288 0.273 0.342 0.356 0.319 0.344 0.377
X7 1 0.474 0.418 0.373 0.423 0.389 0.418 0.414 0.454

X8 1 0.720 0.523 0.589 0.502 0.606 0.750 0.753

X9 1 0.554 0.602 0.577 0.549 0.819 0.773
X10 1 0.841 0.669 0.686 0.637 0.750

X11 1 0.734 0.776 0.772 0.850

X12 1 0.768 0.715 0.762
X13 1 0.694 0.780

X14 1 0.922
Y 1

6
6 months

X1 1 0.854 0.755 0.593 0.501 0.309 0.447 0.706 0.771 0.840 0.851 0.866 0.779 0.915 0.926

X2 1 0.736 0.590 0.469 0.377 0.505 0.686 0.791 0.864 0.826 0.823 0.761 0.905 0.930
X3 1 0.583 0.419 0.363 0.457 0.576 0.593 0.722 0.732 0.664 0.722 0.724 0.787

X4 1 0.179 0.339 0.339 0.333 0.598 0.606 0.608 0.607 0.522 0.630 0.628

X5 1 0.366 0.477 0.425 0.307 0.482 0.487 0.468 0.393 0.480 0.514
X6 1 0.597 0.492 0.311 0.395 0.353 0.291 0.207 0.317 0.327

X7 1 0.735 0.410 0.455 0.436 0.410 0.410 0.538 0.516
X8 1 0.625 0.639 0.709 0.662 0.656 0.745 0.745

X9 1 0.785 0.780 0.735 0.693 0.826 0.797

X10 1 0.863 0.822 0.714 0.812 0.902
X11 1 0.870 0.826 0.831 0.891

X12 1 0.807 0.836 0.907

X13 1 0.789 0.830
X14 1 0.922

Y 1

* P 0.05 ** P 0.01
Note * donates significant correlation P 0.05 ** donates extremely significant correlation P 0.01 . Code corresponding to morphometric 
traits are shown in table1.
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Tab. 3 The effect of each morphometric trait on body weight of F.chinensis of 5 months

Traits rxiy Pi

rij Pj

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14

X1 0.912  0.177 0.735 0.153 0.049 0.013 0.031 0.008 0.004 0.025 0.002 0.092 0.095 0.024 0.005 0.268
X2 0.860  0.190 0.671 0.143 0.018 0.013 0.033 0.008 0.004 0.023 0.001 0.093 0.095 0.023 0.005 0.246
X3 0.432  0.114 0.318 0.076 0.030 0.004 0.022 0.005 0.002 0.015 0.001 0.031 0.034 0.012 0.003 0.095
X4 0.534 0.024 0.558 0.093 0.105 0.017 0.023 0.008 0.005 0.015 0.001 0.067 0.066 0.016 0.003 0.149
X5 0.531  0.072 0.459 0.076 0.087 0.035 0.008 0.010 0.006 0.016 0.001 0.040 0.055 0.015 0.003 0.135
X6 0.377  0.027 0.349 0.053 0.055 0.023 0.007 0.026 0.004 0.010 0.001 0.038 0.042 0.012 0.002 0.098
X7 0.454 0.010 0.464 0.063 0.079 0.027 0.011 0.040 0.010 0.016 0.001 0.053 0.052 0.013 0.003 0.118
X8 0.753  0.034 0.720 0.130 0.130 0.050 0.010 0.035 0.008 0.005 0.001 0.074 0.073 0.017 0.004 0.213
X9 0.773  0.002 0.772 0.142 0.131 0.043 0.010 0.029 0.008 0.004 0.024 0.078 0.075 0.020 0.004 0.232
X10 0.750  0.141 0.610 0.115 0.126 0.025 0.011 0.020 0.007 0.004 0.018 0.001 0.104 0.023 0.005 0.181
X11 0.850  0.124 0.726 0.136 0.146 0.031 0.013 0.032 0.009 0.004 0.020 0.001 0.119 0.025 0.005 0.219
X12 0.762  0.034 0.726 0.122 0.126 0.041 0.012 0.032 0.010 0.004 0.017 0.001 0.094 0.091 0.005 0.203
X13 0.780  0.007 0.773 0.131 0.125 0.053 0.011 0.032 0.009 0.004 0.021 0.001 0.097 0.096 0.026 0.197
X14 0.922  0.284 0.639 0.167 0.165 0.038 0.013 0.034 0.009 0.004 0.026 0.002 0.090 0.096 0.024 0.005

** P 0.05 ** P 0.01
Note * donates significant correlation P 0.05 ** donates extremely significant correlation P 0.01 . Code corresponding to morphometric 
traits are shown in table1.

4 6
Tab. 4 The effect of each morphometric trait on body weight of F.chinensis of 6 months

Traits rxiy Pi

rij Pj

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14

X1 0.926  0.130 0.797 0.250 0.072 0.042 0.025 0.033 0.005 0.133 0.009 0.160 0.056 0.210 0.019 0.011
X2 0.930  0.293 0.638 0.111 0.070 0.041 0.023 0.040 0.006 0.130 0.009 0.165 0.055 0.200 0.019 0.011
X3 0.787  0.095 0.695 0.098 0.216 0.041 0.021 0.038 0.005 0.109 0.007 0.138 0.048 0.161 0.018 0.009
X4 0.628  0.070 0.559 0.077 0.173 0.055 0.009 0.036 0.004 0.063 0.007 0.116 0.040 0.148 0.013 0.008
X5 0.514  0.050 0.467 0.065 0.137 0.040 0.013 0.036 0.006 0.080 0.004 0.092 0.032 0.114 0.010 0.006
X6 0.327 0.106 0.432 0.040 0.110 0.034 0.024 0.018 0.007 0.093 0.004 0.075 0.023 0.071 0.005 0.004
X7 0.516 0.012 0.530 0.058 0.148 0.043 0.024 0.024 0.063 0.139 0.005 0.087 0.029 0.100 0.010 0.006
X8 0.745  0.189 0.566 0.092 0.201 0.055 0.023 0.021 0.052 0.009 0.008 0.122 0.047 0.161 0.016 0.009
X9 0.797 0.012 0.810 0.100 0.232 0.056 0.042 0.015 0.033 0.005 0.118 0.150 0.051 0.179 0.017 0.010
X10 0.902  0.191 0.713 0.109 0.253 0.069 0.042 0.024 0.042 0.005 0.121 0.009 0.057 0.200 0.018 0.010
X11 0.891 0.066 0.960 0.111 0.242 0.070 0.043 0.024 0.037 0.005 0.134 0.009 0.165 0.211 0.021 0.010
X12 0.907  0.243 0.672 0.113 0.241 0.063 0.042 0.023 0.031 0.005 0.125 0.009 0.157 0.057 0.020 0.010
X13 0.830 0.025 0.807 0.101 0.223 0.069 0.037 0.020 0.022 0.005 0.124 0.008 0.136 0.055 0.196 0.009
X14 0.922 0.012 0.934 0.119 0.265 0.069 0.044 0.024 0.034 0.007 0.141 0.010 0.155 0.055 0.203 0.020

** P 0.05 ** P 0.01
Note * donates significant correlation P 0.05 ** donates extremely significant correlation P 0.01 . Code corresponding to morphometric 
traits are shown in table1.

2.5

5
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4= 0.026 1 R2
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10=0.191 6

R2
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14 R2
1 R2

2 R2
11 R2
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3  
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8  R2

6  R2
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9  R2
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Tab. 5 Coefficients test of partial regression of morphometric traits in F.chinensis

Months Parameter Constant

 Morphological trait

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14

5
5 months 

Partial regression 37.604 0.077 0.264 0.202 0.063 0.235 0.088 0.038 0.096 0.005 0.409 0.362 0.072 0.017 0.152

t
t value

18.157 1.731 2.969 3.038 0.656 1.913 0.862 0.260 0.685 0.032 2.559 1.799 0.672 0.120 2.499

0.000 0.087 0.004 0.003 0.514 0.059 0.391 0.796 0.495 0.974 0.012 0.076 0.503 0.905 0.014

6
6 months

Partial regression 43.680 0.066 0.532 0.406 0.343 0.232 0.680 0.071 0.610 0.043 0.624 0.261 0.713 0.077 0.008

t
t value

13.920 1.390 3.465 1.768 1.439 1.218 2.543 0.216 2.649 0.202 2.510 0.759 3.206 0.392 0.110

0.000 0.173 0.001 0.086 0.159 0.231 0.016 0.830 0.012 0.841 0.017 0.453 0.003 0.697 0.913

6
Tab. 6 The multiple-correlation coefficients between morphometric traits and body weight of F.chinensis

Months R R2 Adjusted R2 SD

5
5 months

0.961 0.923 0.920 0.97588

6
6 months

0.978 0.956 0.951 1.26526

R2
13=0.040 9 R2

14= 0.022 2 R2
2

R2
12 R2

10 R2
8 R2

1 R2
3 R2

4 R2
5 R2

13 R2
7 R2

9 R2
14 R2

6

R2
11

6 6

2.6

5

5 Y

Y= 37.429+0.326 X2+0.306 X3+0.669 X10+0.275 X14

X2 X3 X10 X14 mm
1 mm mm mm

0.923 6

7 P<0.001

P>0.05
6 Y

Y= 38.556+0.668 X2 0.583 X6+0.605 X8+0.785 
X10+0.931 X12

X2 X6 X8 X10 X12

mm 4 mm 6 mm
mm mm

0.956 6
7 P<0.001

P>0.05
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Tab. 7 ANOVA analysis of regression of morphometric traits and body weight in F.chinensis

Months
Item SS df MS F F

Sig

5
5 months

 Regression 1086.438 4 271.609 285.202 0.000
 Residual 90.472 95 0.952
 Total 1176.910 99

6
6 months

 Regression 1517.881 5 303.576 189.631 0.000
 Residual 70.439 44 1.601
 Total 1588.320 49

3

3.1

2

9 10 12

3.2
5

1

2

6
6

R2 d 0.85
85%

5
R2=0.923 6 R2=0.956

7

5
6

2 3
2 3

2
5

1
6

6

3.3

2

2

1

1 . “

1 ” J . 2005 29 1 1 5.

2 Harue K Mutsuyshi T Katsuya M et al. Estimation of body fat 

content from standard body length and body weight on cultured 

red sea bream J . Fish Sci Tokyo 2000 66 2 365 371.

3 Ahmed M -

Korangi Creek 

and Miani Hor Lagoon Pakistant J . J Zool 2000 32 3 4

321 330.
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Mathematical analysis of effects of morphometric traits on body weight for 
Fenneropenaeus chinensis named Yellow Sea No. 1
AN Li1 2 LIU Ping1 LI Jian1 HE Yu-ying1

1.Yellow Sea Fisheries Research Institute Chinese Academy of Fishery Sciences Qingdao 266071 China 2.Fisheries College
Ocean University of China Qingdao 266003 China

Abstract One hundred five-month-old Fenneropenaeus chinensis and 50 six-month-old F. chinensis were 
randomly sampled for measuring 14 morphometric traits including total length X1 carapace length X2 the 
first sixth abdominal segment length X3 X8 tail length X9 carapace width X10 carapace height X12

the first abdominal segment width X11 the first abdominal segment height X13  and body length X14 . By 
correlation and path analysis the results show that the correlation coefficients of each morphological trait to 
body weight are all at significant P<0.05  or extremely significant level P<0.01 . The path coefficients of body 
length carapace length carapace width and the first abdominal segment length of five-month-old F. chinensis to 
body weight all reach significant level P<0.05 and the determination coefficients of body length total length 
and carapace length are very large. The path coefficients of carapace length carapace width carapace height
the sixth abdominal segment length and the fourth abdominal segment length of six-month-old F.chinensis to 
body weight all reach significant level P<0.05 but the direct effect of the fourth abdominal segment length to 
body weight is negative. The diversification of determination coefficients analysis is consistent with that of path. 
The morphometric traits which reach level of significance P<0.05  are used to establish the multiple regression 
equations which are Y= 37.429+0.326X2+0.306 X3+0.669 X10+0.275 X14 in 5-month-old F.chinensis and 
Y= 38.556+0.668 X2 0.583 X6+0.605 X8+0.785 X10+0.931 X12 in 6-month-old F.chinensis respectively. Journal of 
Fishery Sciences of China 2008 15 5 779 786
Key words Fenneropenaeus chinensis morphometric trait correlation analysis path analysis multiple 
regression equation
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