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Table 1  Statistics of various traits in the orange-shell strain of the Pacific oyster Crassostrea gigas
+ K-S P
Traits Mean=+ SD Coefficient of variation/ % K-S value P value
Shell height Xy /mm 82.167+11.767 14. 321 0. 049 0.875
Shell length X; /mm 47.92746. 366 13. 282 0. 045 0.937
Shell width Xw/mm 30. 15944, 424 14. 668 0.053 0.813
Live body weight Y| /g 59.925+18. 425 30. 747 0. 039 0.981
Soft body weight Ys/g 19.7334+6.716 34.034 0.037 0. 989
2.2 N N s
5 (P<C0.01), s 3.
0. 447 0. 451),
s > > ( 2), (0. 336 0. 310), (P<<0. 01),
2.3 0. 860

0. 683,
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Table 2 Phenotypic correlation coefficients among the traits
in the orange-shell strain of the Pacific oyster 4 3
Xn XL XW YL ’
X 0.565** (0. 477, P<0. 01), (0. 336, P<<
Xy 0.396%*  0.510% 0 01); )
Y. 0.794 0.766 0.691 0. 441). 3
Ys 0.717%* 0.666™* 0.618** 0.887"*
s (0. 451, P<<
. (P<<0.0D), .
) o . . 0.0, (0. 310, P<C0. 01),
Note: ** means very significantly different (P<C0. 01), et sequentia.
(0. 413),
3 2.5
( . )
Table 3 Path coefficient and correlation index of shell ( )
morphological traits on body weight traits in the 5
orange-shell strain of the Pacific oyster
¢ 0. 228 0.203,
) X, X, Xy , 0. 176 0. 128,
Y. 0.477%% 0.326** 0.336** 0. 860
) R? .
Ys 0.451** 0.252**  0.310** 0.683 2d,

Note: D Weight traits; @Path coefficient; @ Correlation index R?

4

Table 4 Effects of shell morphological traits in the orange-shell strain of the Pacific oyster

©

a ® 3 D

Xn X, Xw SUM

Xu 0.794** 0.477** — 0.184 0.133 0.317

Y. X. 0.766** 0.326"* 0.270 — 0.171 0. 441
Xw 0.691*% 0.336"* 0.189 0.166 — 0.355

Xu 0.717** 0.451** - 0.142 0.123 0.265

Ys XL 0.666™* 0.252** 0. 255 - 0.158 0.413
Xw 0.618** 0.310"* 0.179 0.129 — 0.307

Note: D Weight traits; @ Shell morphological traits; @ Correlation coefficient; @ Direct effect; @ Indirect effect

5

Table 5 Determinant coefficients of morphological traits on weight traits in the orange-shell strain of the Pacific oyster

@ @ X” XL XW Zd} RZ @
Xy 0.228
Y, X, 0.176 0.106 0.861 0. 860
Xw 0.127 0.112 0.113
Xu 0.203
Ys Xy 0.128 0.064 0.682 0.683
Xy 0. 080 0.096

Note: D Weight traits; @ Shell morphological traits; @ Correlation index R?
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2.6 Y, =—88 783+0. 747X+ 1 399Xy +0. 942X, ,
R*=0. 860;
60 N N Y5:*28 399+O 258XH +O. 471XW +O. 266X147
(P<C0. 01), R*=0. 683,
6

Table 6 Partial regression coefficient test for morphological traits in the orange-shell strain of the Pacific oyster

® ® ® ® T ® p ©
Xu 0.747 0.061 12. 310 0. 000
Y. Xw 1. 399 0. 155 9.038 0. 000
XL 0.942 0.120 7.873 0. 000
@ —88.783
Xu 0. 258 0.033 7.737 0. 000
Ys Xw 0.471 0.085 5. 545 0. 000
Xy 0.266 0. 066 4.055 0. 000
@ —28.399

Note: D Weight traits; @ Shell morphological traits; @ Partial regression coefficient; @ Standard error; ® T test value; © P value; (D Constant

7 »3 2 ,
(P<O. 01)7 °

7

Table 7 Multiple regression analysis of morphological characters on weight traits in the orange-shell strain of the Pacific oyster

0 ® DRSS Tgf 9 MS F © p @
® 41 765. 855 3 13 921. 952 287. 44 0. 000
Y. © 6 780. 806 140 48. 434
© 48 546. 661 143
@ 4 407. 418 3 1 469.139 100. 727 0. 000
Ys © 2 041. 959 140 14.585
© 6 449. 377 143

Note: D Weight traits; @Sources of variation; @Sum of square; @ Degree of freedom; ® Mean square; © F test value; @ P value; ® Regression; @ Residu-
al; @ Total

3
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s 3 2 N N N 5
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Multiple Regression and Path Analysis of Morphological and Weight Traits of
Pacific Oyster (Crassostrea gigas)Orange-Shell Strain

HAN Zi-Qiang, LI Qi
(The Key Laboratory of Mariculture (Ocean University of China), Ministry of Education, Qingdao 266003, China)

Abstract:
of Pacific oyster Crassostrea gigas, shell height (Xy), shell length (X ), shell width (Xy), live body

To evaluate the effect of shell morphological traits on weight traits in the orange-shell strain

weight (Y}) and soft tissue weight (Ys) were measured for 144 individuals of two-year-old orange-shell
strain of Pacific oyster. Morphological traits (X, X, and Xw) were used as independent variables and
weight traits (Y, Ys) as dependent variables for path coefficient and multiple regression analyses. Cor-
relation indices showed that the direct effects of correlation coefficient between each shell morphological
traits ( Xy, X and Xy) and weight traits ( Y and Ys) were all significantly different (P<C0. 01). In
path analysis, the direct effects of the shell morphological traits on live body weight were in order of
shell height (0. 477) > shell length (0. 336) >> shell width (0. 326). Shell height had the maximum di-
rect effect (0. 228) on the live body weight, and was the key influencing factor. However, the correla-
tion indices (R*) of morphological traits against the edible tissue weight was less than 0. 85, indicating
that some other factors might associate with the edible tissue weight. The optimum multiple regression
equations were also obtained through stepwise multiple regression analysis.

Key words: Crassostrea gigas; orange-shell strain; morphological trait; weight trait; correlation anal-

ysis; path analysis; multiple regression analysis



