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Tab.1 The phenotypic parameters of morphometric traits in M. rosenbergii
FB group MB group FY group MY group
Trait 1% 1% 1% 1%
Mean Standard  Coefficient Mean Standard  Coefficient Standard  Coefficient Standard  Coefficient
deviation  variation deviation ~ variation deviation ~ variation deviation  variation
X,/mm 79,07 7.12 9.01 88. 16 12.06 13.68 78.02 6.89 8.84 93.17 8.42 9.03
X,/mm 102 64 12.74 12.41 115.44 15.33 13.28  101.83 8.71 8.55 122.01 11.12 9.11
Xy/mm 13,21 13.21 9.90 14.77 14.77 12.59 12.92 12.92 9.48 15.34 15.34 9.22
X,/mm  49.47 5.59 11.30 57.79 8.12 14.05 49.42 4.74 9.60 60. 87 5.98 9.83
Xy/mm  17.57 1.96 11.14 20.23 3.10 15.34 17.32 1.68 9.70 21.57 2.21 10.25
Xg/mm 4,08 4.08 11.34 4.63 4.63 15.12 4.10 4.10 10.09 4.89 4.89 10.04
X;/mm  14.92 1.49 10.00 16.21 2.36 14.58 14.28 1.38 9.63 17.09 1.67 9.75
Xy/mm  16.26 1.89 11.59 16.76 2.33 13.93 15.17 1.69 11.17 17.57 1.75 9.96
Xy/mm  11.56 1.24 10.75 12.27 2.12 17.28 11.03 1.15 10.46 13.07 1.17 8.93
Xp/mm 17.00 1.70 10.01 17.06 2.24 13.15 15.98 1.65 10.29 17.72 1.63 9.17
Xyy/mm  8.05 0.66 8.16 9.07 1.53 16.90 7.95 0.62 7.78 9.23 0.75 8.10
Xpp/mm 59,84 8.10 13.53  125.90 25.34 20.13 58.88 8.38 14.23 90. 54 16.52 18.24
Xj3/mm 11,58 1.41 12.19 16. 64 2.69 16.19 11.40 1.40 12.24 15.28 2.13 13.93
Xyy/mm 12,32 1.53 12.39 24.30 5.47 22.49 11.85 1.43 12.07 16. 80 2.78 16.57
Xis/mm 15.02 2.10 13.98 30.73 6.73 21.91 14.51 1.98 13.67 20.00 3.50 17.50
Xg/mm  20.94 3.79 18.11 53.68 11.88 22.13 20. 68 4.12 19.95 37.50 10. 07 26.85
X /g 0.20 0.11 55.40 2.06 1.31 63.74 0.18 0.09 51.77 0.80 0.51 63.96
Xlg 4.15 1.14 27.39 5.53 2.81 50. 88 3.94 0.98 24.78 6.98 1.92 27.52
Xjo/mm 12,44 0.92 7.35 12.54 0.89 7.08 12.33 1.06 8.63 12.58 0.84 6.64
Xyp/mm  10.92 1.03 9.40 11.13 0.92 8.23 10. 88 1.31 12.07 11.13 1.01 9.09
X, /mm  60. 54 7.74 12.79  124.99 23.71 18.97 58.48 7.77 13.28 80.87 16.69 18.58
Xylg 0.20 0.09 46.37 1.97 1.11 55.98 0.17 0.08 49.39 0.78 0.52 66.89
Y/g 11.81 3.18 26.90 21.86 9.80 44.81 11.07 2.96 26.75 21.03 6.58 31.30
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2.2 \ (X0 Xy)
(P<0.01) o
( 2-~5)

. Ty > T'ig, > Ty, > To, > Tioy > Tg, > Ts, > T3, > Tiiy > T4y > Tey =T13, > Tioy =Tiey > Ty > T, > T4 > Ty >
Tig, > rlsy;

. T, > Ty, > Ty >r18} > T4y > T1oy > Tg, > T3, > T3, > Tey > Ts, > Ty, > Tz, > Ty > Tioy > T, > T'i6y > Ti4y >
Tipy > rlsy;

. T'igy > Ty, > Ty, > Ts, >rq, > Ty, > T4y > T'io > Tiiy > T4 > T3, >y, > Tioy > Ty, > T3, > Tg, > Tisy >ry, >
T'e

> g

Tigy > Ts, > Ty, > Ty, > Ty, >r9) >r14) >r21) > Ty, > Ti7y > Tiiy > Ty, =Ty =Ty > Ty, > T3y > T'i6, > T'isy >

Ty > T30
2.3
P,
rxiy:Pi'l'zrg,'Pj ° ( 6) - 6
Py>P,> P, > P,>P,, >P; Py>P,>P,>P,>P,>P,, >P,y>P; (P
>P,>P,>P,,>P,>P, >P,; P >P, =Py, >P; >P; >Po N
6
Tab.6 Path analysis of major traits on body weight of M. rosenbergii
P, T p; ry P, i P; rj
Type Trait Direct Indirect Correlation Type Trait Direct Indirect Correlation
effect effect coefficients effect effect coefficients
0.236 0.718 0.954 0.282 0.674 0.956
Body length Body length
1
First abdominal ~ 0.341 0.590 0.931 Carapace -0.118 0.993 0.875
segment width length
3
Right clamp 0.234 0. 449 0.683 Third abdominal ~ 0.059 0.825 0.884
length segment width
3
FB Right clamp -0.339 0.886 0.547 FY [Third abdominal  0.097 0.738 0.835
group weight group |segment height
6
Net meat 0.378 0.562 0.940 Sixth abdominal 0. 047 0.785 0.832
weight segment length
Left clamp 0.110 0.513 0.623 Right clamp 0.130 0.634 0.764
weight weight
. 0.556 0.427 0.983
Net meat weight
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6 Continued to Tab. 6
P, Ty P; Ty P, Ty Pj rij
Type Trait Direct Indirect Correlation Type Trait Direct Indirect Correlation
effect effect coefficients effect effect coefficients
0.246 0.714 0.960 0.163 0.796 0.95
Body length ? Body length 939
1
Third abdominal ~ 0.132 0.829 0.961 Carapace 0.097 0.863 0.960
segment width length
2 3
Second segment 0. 102 0.630 0.732 Third abdominal 0. 055 0.798 0.853
length of clamp segment height
4
Fourth segment —0.186 0.930 0.744 Right clamp 0.138 0.741 0.879
length of clamp weight
MB MY
group Right clamp 0.299 0.524 0.823 group Net meat 0.449 0.517 0.966
weight weight
Net meat 0.401 0.549 0.950 Left clamp 0.163 0.690 0.853
weight weight
r of >
Number of upper- )5 4 gog 0.118
frontal eminence
spine
Left clamp 0.078 0.723 0.801
weight
2.4
d,=P> 2 d;=2r,xP,xP,e 7
o >.d =0.941 >d=
0.990 Yd=0.984 >d=0.991 R 3
7
Tab.7 Determinant coefficient of major traits on body weight of M. rosenbergii
X X X X X X
Type Trait 1 7 12 17 18 2
X, 0.055 8
X, 0.1523 0.116 4
X, 0.079 0 0.110 4 0.054 8
FB group X, -0.098 7 -0.1422 -0.141 4 0.115 1
Xig 0.172°5 0.234 8 0.120 2 -0.154 6 0.142 8
X5, 0.038 5 0.048 9 0.042 2 -0.062 9 0.052 2 0.012 1
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7  Continued to Tab.7
X X X X X X
Type Trait 2 7 14 16 17 18
X, 0.060 5
X, 0.062 7 0.017 3
X 0.0310 0.016 2 0.010 4
MB group X ~0.0615  -0.0318  -0.0350 0.034 7
X, 0.101 2 0.054 5 0.055 1 -0.100 4 0.089 1
X 0.1899 0.101 4 0.0453 -0.0917 0.1553 0.160 8
. X2 X4 X9 X]O Xl] X17
Trait
X, 0.079 3
X, -0.062 3 0.014 0
FY group Xy 0.029 9 -0.011 4 0.003 5
X0 0.0455 -0.016 3 0.010 1 0.009 4
X, 0.021 2 -0.009 4 0.004 4 0.006 4 0.002 2
X, 0.050 6 -0.020 4 0.009 5 0.0122 0.007 9 0.016 9
. XZ XS Xl() X17 XIX XZZ
Trait
X, 0.026 4
X 0.030 6 0.009 5
MY group Xy 0.015 4 0.008 5 0.003 0
Xy 0.034 4 0.021 0 0.011 0 0.018 9
Xis 0.138 6 0.082 7 0.042 1 0.095 5 0.201 3
Xy 0.040 6 0.024 8 0.011 4 0.041 1 0.106 7 0.026 7
2.5 SPSS
) 8.9,
8
Tab.8 Multiple—correlation coefficients of major traits on body weight of M. rosenbergii
Type No. of variables Multiple R R square Adjusted R square
FB group 6 0.970 0.941 0.938
MB group 8 0.995 0.990 0.990
FY group 7 0.992 0.984 0.983
MY group 6 0.995 0.991 0.990
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9
Tab.9 ANOVA analysis of regression of major traits on body weight of M. rosenbergii

Type No. of variables [tem Sum of square df Mean square
6 Regression 1 130.694 6 188.449
Residual 70. 886 113 0.627
FB group
Total 1 201.580 119
8 Regression 11 312.013 8 1 414.002
Residual 109. 083 111 0.983
MB group
Total 11 421.095 119
7 Regression 1 027.055 7 146.722
Residual 16.248 112 0.145
FY group
Total 1 043.304 119
6 Regression 5 108. 687 6 851.448
Residual 48.912 113 0.433
MY group
Total 5 157.599 119
2.6
X, Y :
Y= —16.045 +0. 105X, +0.727X, +0.092X,, =9. 747X, +1.057X,, +3.774X,,;
Y= —17.820 +0. 157X, +0. 545X, +0. 183X,, —0. 154X, +2.232X,, + 1.396X , +0.225X,, +
0.695X,,;
Y= —8.673 +0.096X, —0.074X, +0. 152X, +0. 174X,, +0.225X,, +4. 158X, + 1. 687X ,q;
Y= —14.691 +0.096X, +0.290X, +0.223X,, +1.772X,, +1.539X,, +2.055X,, -
(P <0.01) (P<0.01)( 10) .
10
Tab. 10  Significance test of partial regression coefficient and regression constant
B
95% 95%
Unstandardized Standardized
Type  Mode and traits Standard error ) t-value P—alue  Lower 95% Upper 95%
coefficients B Coefficients
-16.045 2.364 -6.787 0 -20.729  -11.361
Intercept
X, 0.105 0.054 0.236 1.960 0.052 -0.001 0.212
X; 0.727 0.144 0.341 5.053 0 0.442 1.011
FB group Xi 0.092 0.023 0.234 3.964 0 0.046 0.138
Xy, -9.746 1.762 -0.339 -5.532 0 -13.235 -6.256
Xy 1.057 0.265 0.378 3.981 0 0.531 1.582
Xy 3.774 1.609 0.110 2.346 0.021 0.587 6.962
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10 Continued to Tab. 10

B 95% 95%
Unstandardized Standardized
Type  Mode and traits coefficients B Standard error Coefficients t-value P—value  Lower 95% Upper 95%
Intercept -17.820 2.287 -7.793 0 -22.351 -13.289
X, 0.157 0.033 0.246 4.802 0 0.092 0.222
X; 0.545 0.206 0.132 2.652 0.009 0.138 0.953
X 0.183 0.053 0.102 3.428 0.001 0.077 0.289
MB group X6 -0.154 0.022 -0.186 -6.983 0 -0.197 -0.110
X 2.232 0.236 0.299 9.476 0 1.765 2.698
Xis 1.396 0.128 0.401 10.930 0 1.143 1.650
Xio 0.225 0.106 0.020 2.117 0.036 0.014 0.436
X, 0.695 0.234 0.078 2.965 0.004 0.231 1.159
ntercept -8.673 1.010 -8.584 0 -10.675 -6.671
X, 0.096 0.022 0.282 4.351 0 0.052 0.139
X, -0.074 0.025 -0.118 -2.975 0.004 -0.123 -0.025
FY group Xy 0.152 0.071 0.059 2.135 0.035 0.011 0.293
X 0.174 0.046 0.097 3.745 0 0.082 0.266
X, 0.225 0.104 0.047 2.163 0.033 0.019 0.431
X, 4.158 0. 600 0.130 6.929 0 2.969 5.347
Xis 1.687 0.131 0.556 12.894 0 1.428 1.947
Intercept -14.691 1.665 -8.822 0 -17.990 -11.391
X, 0.096 0.022 0.163 4.346 0 0.052 0.140
X 0.290 0.106 0.097 2.730 0.007 0.080 0.501
MY group X 0.223 0.074 0.055 3.003 0.003 0.076 0.371
X 1.772 0.360 0.138 4.923 0 1.059 2.485
Xis 1.539 0.108 0.449 14.298 0 1.326 1.752
X, 2.055 0.329 0.163 6.252 0 1.404 2.706
3
( Scophthalmus maximus)
} ( Paralichthys olivaceus) A
( Fenneropenaeus chinensiy 1 >
(M. nipponense) [
( Pinctada martensii) :
1 ( Patinopecten yessoenst) ! 1
( Pteria penguin) o
1 N o

( Chlamys nobilis)
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Effects of Morphometric Traits on Body Weight of Macrobrachium
rosenbergii with Different Clamp Colors

YANG Shiping LIU Huiling JIANG Bojie CHEN Siuming SUN Chengbo
( College of Fisheries Guangdong Ocean University Zhanjiang 524088 China)

Abstract: The six-months-eld Macrobrachium rosenbergii with different clamp colors and sex i. e. male shrimps
with dark blue clamp ( MB) female shrimps with dark blue clamp ( FB) male shrimps with light yellow clamp
(MY) female shrimps with light yellow clamp ( FY) were collected to measure their 22 morphometric traits.

The effects of the morphometric traits on body weight were analyzed by path analysis and the resulted correlation
coefficients path coefficients and determination coefficients were put for multiple aggression analysis. The results
showed that the morphometric traits i. e. six traits of FB group eight traits of MB group seven traits of FY
group and six traits of MY group were highly significantly correlated with the correlation coefficients of the body
weight ( P <0.01) . Considering the correlation coefficients path coefficients and readiness of traits measure—
ment it is believed that the first abdominal segment width should be the first target trait for breeding of FB and
that the body length be the first target trait for breeding of MB MY and FY.

Key words: Macrobrachium rosenbergii; morphological traits; correlation coefficient; determination coefficient;

path analysis



