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Path and Regression Analysis of the Phenotypic Characters of Solen Grandis

Wu Yangping Chen Aihua Yao Guoxing Zhang Zhiwei

( Jiangsu Institute of Marine Fisheries Nantong 226007 China)

Abstract: To evaluate the effects of phenotypic characters on the body weight in Solen grandis 9 phenotypic characters
and body weight were measured in 63 randomly sampled S. grandis individuals. With this dataset the correlation and
path analysis were conducted. The results showed that the body weight was significantly or positively correlated with the
selected phenotypic traits (in all cases P <0.01) . Shell length showed the most direct but the least indirect effects on
the body weight. The direct effect of shell length or shell width were more significant than their respective indirect effect.

The indirect effect of any other phenotypic trait on the body weight mostly through shell length and shell width was lar—
ger than direct one. The determination coefficient reveals that 3d =0. 933 >0. 850 showing that these traits were critical
in the explanation of body weight. Shell length had the largest determination coefficient on the live body weight ( d, =

0.827 1) while shell length and shell width had the largest determination coefficient ( d; =0.5809) in terms of code—
termining coefficient. We established a multiple regression equation ¥ = —56. 969 +0. 282X, +2. 601X, +0.997 X, —

0. 191X,. This work suggested in selective breeding and parents selecting of S. grandis the shell length and width were
most important indicative traits.
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Table 1 Statistics of the phenotypic traits of S. grandis (n = 63)

1 — Sample K — S test

(SD) 1%
Sig (P >0.05)
CG 86. 31 4.82 5.50 -0.18 0. 135 P > 0.05
RL 18. 88 1.83 9.57 -0.12 0. 062 P > 0.05
AE 19. 39 1.09 5.51 -0.35 0. 104 P > 0.05
AB 18.78 2.38 12.48 0.01 0. 084 P > 0.05
AC 24.03 2.47 10. 10 -0.11 0. 162 P > 0.05
AD 28. 30 2.49 8. 66 -0.46 0. 109 P > 0.05
AF 67.13 5.16 7.57 -0.51 0. 080 P > 0.05
AG 70. 57 5.51 7. 68 -0.11 0. 158 P > 0.05
AH 65.54 5.86 8. 80 -0.32 0. 052 P > 0.05
W 32.17 7.25 22.18 0. 08 0. 105 P > 0.05
2.2
(P<o0.01)( 2 9 (X, ~X,) (Y ra Ty~ 1)
T3y Ty« Toy < Tay < Ty« Toy < Tsy < Toy < Taye (1 r1=0.7)
(0.4 <l rl <0.7) (Ir,1>0.7).
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Table 2 Linear correlation coefficients of trait pairs
Xl XZ X3 X4 XS X() X7 XS X‘) Y
X, 1 0.651%*  0.994** 0.665™* 0.745** 0.740** 0.675™* 0.744** 0.656** 0.769**
X, 1 0.635%* 0.918** 0.831** 0.803** 0.855** 0.831** 0.878** 0.920**
X3 1 0.655* 0.735%* 0.745** 0.673** 0.739** 0.649™* 0.755**
Xy 1 0.945%* 0.895** 0.875™* 0.842** 0.860** 0.921**
X 1 0.935%*  0.874** 0.8717* 0.847** 0.891**
X 1 0.785** 0.852** 0.844** 0.880*"
X; 1 0.903** 0.892** 0.842%*
Xy 1 0.960** 0.843**
Xy 1 0.836**
Y 1
Lk (P <0.05); * * (P <0.01);
3 3
Table 3 Partial correlation coefficients of trait pairs
( P < 0 01) . X] X2 X3 X4 X5 X6 X7 Xs Xg Y
(P < X 1 0.282"
0.05 X, 1 0.475**
-05) A A X3 1 -0.237
X, 1 0. 199
2.3 Xs 1 -0.176
* %
SPSS 17.0 9 X6 ! 0.374
X, 1 0. 159
X, ~X Y P
( 1 9) 1 X, 1 0.153
~P, P, =0.909.P, = 0.491.P, =-0.750.P, =y, 1 029"
0.265.P5 = —0.261.P, =-0.426.P, = 0.142.P, = y 1
0.195 P, =-0.385. X, (P <0.05 P, =0.909
; X,( P, =0.491) X (P, =0.426)
(P <0.01) X,( Py = - 0.385) (P <0.05) 3
( 4).P,\P, P,
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Table 4 The effects of morphologic traits on body weight
ry X Pj
T iy P; Y X, X, X, X, X X, X; Xg X,
X, 0.769**  0.909" -0.1407 0.3193 -0.7460 0.1761 -0.1944 0.3152 0.0959 0.1453 -0.2522
X, 0.920%*  0.491** 0.4300 0.5920 -0.4765 0.2431 -0.2168 0.3421 0.1215 0.1623 -0.3376
X3 0.755** -0.750 1.5049 0.9040 0.3115 0.1735 -0.1918 0.3174 0.0956 0.1443 -0.2495
Xy 0.921%*  0.265 0.6563 0.6048 0.4503 -0.4916 -0.2466 0.3813 0.1243 0.1644 -0.3307
X5 0.891** -0.261 1.1508 0.6775 0.4076 -0.5516 0.2503 0.3983 0.1242 0.1701 -0.3257
Xe¢ 0.880**  0.426™ % 0.4542 0.6730 0.3939 -0.5591 0.2370 -0.2440 0.1115 0.1664 -0.3245
X;  0.842*%  0.142 0.6997 0.6139 0.4194 -0.5051 0.2317 -0.2281 0.3344 0.1763 -0.3430
Xy 0.843**  0.195 0.6475 0.6766 0.4076 -0.5546 0.2230 -0.2273 0.3630 0.1283 -0.369 1
Xy 0.836** -0.385" 1.2207 0.5966 0.4307 -0.4870 0.2278 -0.2210 0.3595 0.1267 0.1875
2.5
2 14
d =P d, =2r, PP .9
36 3d =0.933
( 35). (0.8271);
(0.5809).
5
Table 5 The determinant coefficients of traits effecting on the body weight
X X, X3 X, Xs Xs X; Xy Xy
X, 0.8271 0.5809 -1.3568 0.3203 -0.3536 0.5734 0.174 4 0.2643 -0.4588
X, 0.2406 -0.4675 0.2385 -0.2127 0.3356 0.1192 0.1592 -0.3312
X5 0.5632 -0.260 4 0.2879 -0.4764 -0.1435 -0.2166 0.374 6
Xy 0.0701 -0.1306 0.2019 0. 065 8 0.0871 -0.1751
Xs 0.0681 -0.2079 -0.0648 -0.0888 0.1700
Xe 0.1815 0.0950 0.1418 -0.2765
X; 0.0202 0.0501 -0.0975
Xg 0.0381 -0.1442
Xy 0. 1478
2.6
6.
1Y =-56.969 +0.282X, +2.601X, +0.997X, -0. 191X,. Y. X,
X Xg o X (¢~ (mm).  (mm), (' mm) (' mm)
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Table 6 The test of partial regression coefficients for morphologic traits

t Sig. t Sig. t Sig.
-57. 449 -9.784 0.000** X4 0. 806 1.482 0. 144 Xy 0.257 1. 130 0. 264
X, 1. 367 2.137  0.037" Xs -0.766 -1.303 0. 198 Xy —-0.475 -2.230 0.030"
X, 1.937 3.925  0.000** Xq 1.239 2.934 0.005**
X5 —-5.005 -1.776  0.081 X5 0. 199 1.170 0.247
7
Table 7 The ANOVA analysis on phenotypic traits and the body weight
SS df MS F Sig.
3003.176 4 750. 790 172.964 0. 000
251. 764 58 4. 341
3254. 940 62
R =0.961 R* =0.923 R? =0.917 =2.083
3.1
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