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Fig.1 Schematic diagram of S. constricta measurement
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Table 1 Phenotypic parameters of different geographical populations of S. constricta
i B R AR B £ Z, £ Vi Vo
Geographical population Parameter (mm) (mm) (mm) (mm) (mm)
Dandong, Liaoning Mean 20. 39 60. 90 14. 33 12. 33 6. 96
SD 1.05 3.35 1.02 1. 80 1.14
CV(%) 5.13 5. 50 7.09 14. 62 16. 35
Zhuanghe, Liaoning Mean 23.41 69.12 18. 82 21.30 13.91
SD 2. 86 5.84 3.68 2.85 1.48
CV(%) 12.23 8. 45 19.58 13. 39 10. 62
Qinhuangdao, Hebei Mean 20. 52 62.78 16. 32 16. 33 9. 84
SD 1.27 3.35 0.98 2.34 1.48
CV(%) 6.18 5.33 5.99 14. 35 14.99
Shazikou, Shandong Mean 21.41 64.94 15. 54 19.13 12.18
SD 1.44 2.50 0.96 2.81 1.74
CV(%) 6. 74 3.85 6.16 14.71 14. 26
Lianyungang, Jiangsu Mean 19. 59 60.13 15.18 10. 93 4.92
SD 1.03 1.92 1.10 1.51 1.09
CV(%) 5.25 3.19 7.25 13.82 22.09
Xiangshan, Zhejiang Mean 19.92 60. 92 14.52 13. 30 8.34
SD 1.17 3.17 1.51 3.00 1.94
CV(%) 5. 89 5.20 10. 38 22.56 23.24
Xiamen, Fujian Mean 21.27 64. 48 16. 47 16. 00 9.40
SD 1.38 4.03 1.39 2.37 1.87
CV(%) 6. 49 6. 24 8.44 14.78 19.90
Huizhou, Guangdong Mean 17.55 54.58 12.76 9.23 6.20
SD 1.44 4.48 1.38 2.32 1.56
CV(%) 8.19 8.22 10. 78 25.17 25.24

Note:xq sshell height;x, ,shell length;a g ,shell width;yq,living body weight;y, ,soft body weight
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Table 2 Phenotypic correlation coefficients of different geographical populations of S. constricta
Ly Z3 Y1 Y2
Dandong, Liaoning k3 0.841" " 0.753" " 0.859" " 0.776" "
kP 1 0.625" " 0.859" " 0.785" "
N 1 0.737" " 0.734" "
Y1 1 0.910"
V2 1
Zhuanghe, Liaoning X 0.727" " 0.746" " 0.735" " 0.550" "
Xy 1 0.897" " 0.928" " 0.840" "
Xy 1 0.933"" 0.773""
Y1 1 0.879" "
V2 1
Qinhuangdao, Hebei X 0.689" " 0.516" " 0.610" " 0.519" "
Ty 1 0.572" " 0.564" " 0.636" "
N 1 0.602" " 0.475" "
Y1 1 0.673" "
V2 1
Shazikou, Shandong Ty 0.706" " 0.413" 0.644" " 0.630" "
k) 1 0.521" " 0.574" " 0.564" "
x3 1 0.741"" 0.718" "
Y1 1 0.899"
V2 1
Lianyungang, Jiangsu X 0.637"" 0.465" " 0.656" " 0.560" "
Zy 1 0.733" " 0.496" " 0.512" "
£ 1 0.470" " 0.467" "
R 1 0.687" "
V2 1
Xiangshan, Zhejiang ko 0.703" " 0.500" " 0.670" " 0.714" "
Xy 1 0.485" " 0.681" " 0.758" "
T3 1 0.753" " 0.689" "
Y1 1 0.899"
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Continued table

Ly Z3 Y1 Y2
Xiamen, Fujian x, 0.666" " 0.548" " 0.637" " 0.651" "
Ty 1 0.523"" 0.750" " 0.602" "
kN 1 0.664" " 0.590" "
Y1 1 0.764" "
V2 1
Huizhou, Guangdong kS 0.905" " 0.791" " 0.905" " 0.853" "
Ty 1 0.829" " 0.916" " 0.902" "
x3 1 0.873" " 0.858" "
Y1 1 0.969" "
V2 1

Note:x, ,shell height;x, ,shell length;x,,shell width;y,,living body weight;y, ,soft body weight; * P<C0. 05,indicates significant difference;

" " P<C0.01.indicates extremely significant difference
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Table 3 Path analysis of phenotypic traits on living body weight and soft body weight of different geographical populations of S. con-

stricta
T R 3 TR 5
Living body weight Soft body weight
Glographial MXAE e M MXAE pere R
population [N C o P, Indirect effect [N C oo P, Indirect effect
Trait lz?tri(r)i Direct e Trait le?tri(r)i Direct o
index effect e - &1t index effect . - - &t
1 2 Total ! ? * Total
Dandong, Liaoning xq 0.859" " 0. 467 0. 392 0. 392 Xy
Ty 0.859" " 0.466  0.393 0.393 0.785" " 0.536 0. 250 0. 250
Ty Ly 0.734" " 0. 400 0.335 0.335
Zhuanghe, Liaoning T, x

Ty 0.928" " 0.468

I3 0.933" " 0.513 0.420

0.460 0.460  x,

0.840" " 0. 840
0.420 x4
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Continued table
T K B AR B
Living body weight Soft body weight
o ARAE e 'ﬂ%iﬁﬁﬁ BRAE ey 'Eﬂ%fﬁﬁ
population E;{jl(t C(r);;e- Diéct Indirect effect ”1%?; C;;;e_ Diéct Indirect effect
lation A lation A
index effect x z 15102“1 index effect z, z, 4 15102“1
Qinhuangdao, Hebei T 0.610"" 0. 407 0.202 0.202
Ty T 0.636" " 0.636
T3 0.602" " 0.392  0.210 0.210 x4
Shazikou, Shandong T 0.644"" 0.408 0.236 0.236 0.630" " 0.552 0.166 0.166
Z2 X2
X3 0.741" " 0.572  0.169 0.169 Xy 0.718" " 0.402 0.228 0. 228
Lianyungang, Jiangsu Ty 0.656" " 0. 656 Ty 0.560" " 0. 560
Xy Xy
X3 X3
Xiangshan, Zhejiang Xy kot
Ty 0.681"" 0.414 0.268 0.268  x, 0.758" " 0. 554 0.204 0.204
T3 0.753" " 0.552 0.201 0.201 X3 0.689" " 0.420 0. 269 0. 269
Xiamen, Fujian T kSl 0.651"" 0.467 0.183 0.183
Ty 0.750" " 0.554 0.196 0.196  x,
3 0.664" " 0.374 0. 290 0.290 0.590" 0.334 0.256 0. 256
Huizhou,Guangdong Ty T
Ty 0.916" " 0.614 0.302 0.302 x, 0.902"" 0. 609 0.293 0.293
Z3 0.873"" 0. 364 0. 509 0. 509 Xy 0.858" " 0.353 0. 505 0. 505

Note:x shell height;z, ,shell length;x,,shell width
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Table 4 Determination coefficients of morphological traits on living body weight and soft body weight of different geographical popu-

lations of S. constricta

p = =)
population z z, x5 &4 Total index x, s zq &4 Total index
Dandong, Liaoning Ty 0.218 0. 366
T, 0.217 0. 287 0.268
T3 0. 801 0. 802 0.160 0.715 0.714
Zhuanghe, Liaoning T
T, 0.219 0.431 0.706
T3 0. 263 0.913 0.914 0. 706 0. 706
Qinhuangdao, Hebei Ty 0. 166 0. 165
L2 0. 404
T3 0.154 0. 485 0.484 0.404 0. 405
Shazikou, Shandong Ty 0.166 0.193 0. 305 0.183
L)
Ty 0. 327 0. 686 0. 686 0.162 0. 650 0. 649
Lianyungang,Jiangsu xq 0. 430 0.314
T,
Ty 0. 430 0.430 0.314 0.314
Xiangshan,Zhejiang T,
T, 0.171 0.222 0.307 0.226
Ty 0. 305 0. 698 0.698 0.176 0.709 0.710
Xiamen, Fujian T 0.218 0.171
Ty 0. 307 0.217
Ty 0. 140 0. 664 0. 664 0.112 0.501 0.501
Huizhou, Guangdong T
Ty 0. 377 0.371 0.371 0. 356
Ty 0.132 0. 880 0. 881 0.125 0. 852 0. 852

Note:a sshell height;z, . shell length; 24, shell width
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FOOBEfAR. y, = — 24.031 + 0.7952, + 1.682x, .
v, = —13.719+ 1. 001, + 0. 4832, ; T4 3% = o6 Bf
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0.637x5.y, = — 11.469 + 0. 6332, + 0. 4492, ; Y IT.
L BEK: y, = — 26.526 + 0.392x, + 1.100x;,
vy, = —20. 148+ 0. 3392, + 0. 54024 ;] 75 25 N B 44 .
y, = 15. 980 0.318z, + 0.6l4x,,
vy, = —10.524 +0. 212z, + 0. 402z,
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Table 5 Significance test of partial regression coefficient of morphological traits on living body weight and soft body weight of differ-

ent geographical populations of S. constricta

T AR T BRAR
Living body weight Soft body weight
amwn o AR 15 2R B [ AR ES e
Geographical “ b 1 i 1] U5 2R % " b 1 H&
population ﬁ [E]Uﬂ’%ﬁ, Standard partial LT X ﬁ I ’%ﬁ Standard partial B E
Partial regression ; t ! Partial regression ; t !
e regression Sig. e regression Sig.
coefficient 2 coefficient 7
coefficient coefficient
Dandong, Constant —19. 368 —10.538
Liaoning
Xy 0. 805 0. 467 2.950 0. 006
x, 0. 251 0. 466 2.943  0.007 0.182 0.536 4.062  0.000
Ty 0. 447 0. 400 3.031  0.005
Zhuanghe, Constant —1.969 —0.785
Liaoning
L
Xy 0. 229 0. 468 3.662  0.001 0.213 0. 84 8.200  0.000
Zg 0. 397 0.513 4.016 0. 000
Qinhuangdao, Constant —14. 435 —7.780
Hebei
RS 0.753 0.407 2.524  0.018
xy 0.281 0. 636 4. 366 0. 000
Ty 0.938 0. 392 2.426  0.022
Shazikou, Constant —24.031 - 13.719
Shandong
x, 0.795 0.408 3. 442 0. 002 1.001 0.552 4.402 0. 000
T,
K 1.682 0.572 4.832  0.000 0.483 0.402 3.206  0.003
Lianyungang, Constant —7.955 —6.689
Jiangsu
Xy 0. 964 0. 656 4.598 0. 000 0.593 0. 560 3.578 0.001
T2
x3
Xiangshan. g ~ 26. 526 ~20.148
Zhejiang
1
xy 0.392 0.414 3.418  0.002 0. 339 0. 554 4.672  0.000
X4 1.100 0.552 4. 566 0. 000 0. 540 0.420 3. 545 0.001
Xiamen, Constant —15.473 —11. 469
Fujian
x 0.633 0. 467 2.876  0.008
Xy 0.325 0. 554 4,234 0. 000
Xy 0.637 0.374 2. 861 0.008 0. 449 0.334 2.056 0. 005
Huizhou, (o) ctant - 15. 980 ~10.524
Guangdong
!
X, 0. 318 0.614 5.167 0. 000 0.212 0. 609 4. 604 0. 000
T 0.614 0. 364 3.061  0.005 0. 402 0. 353 2.673  0.013

Note:x, sshell height;x, ,shell length;a,shell width;Sig. indicates significant difference level
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Effects of Phenotypic Traits on Quality Traits of Sinonovacula
constricta in 8 Coastal Geographic Populations of China

WU Xueping, WEI Xionggang, WEI Meichun, HUANG Keyun, WANG Wenjie, TONG Tong
(School-level Key Laboratory of Marine Biological Resources Protection and Utilization, Guangxi University for Nationalities, Nan-

ning  Guangxi, 530008, China)

Abstract ; In order to investigate the effects of phenotypic traits on living body weight and soft body weight of
Sinonovacula constricta in different geographic populations,in this study,eight geographic populations of Si-
nonovacula constricta,including Dandong(Liaoning) , Zhuanghe (Liaoning) , Qinhuangdao (Hebei) , Shazikou
(Shandong) , Lianyungang (Jiangsu), Xiangshan (Zhejiang) , Xiamen (Fujian) and Huizhou (Guangdong),
were selected as the research objects. The shell height,shell length,shell width,living body weight and soft
body weight of each population were measured. Correlation analysis and path analysis were used to calculate
the path coefficient and determination coefficient of each phenotypic trait to living body quality and soft body
quality,respectively. The results showed that the correlation coefficients between the traits of different geo-
graphical groups were significant (P <C0. 05). Determinant coefficient analysis showed that different geo-
graphical populations of S. constricta had different effects on phenotypic traits of living body weight and soft
body weight. The largest phenotypic trait directly affecting the living quality of S. constricta was shell height
in Dandong of Liaoning,Qinhuangdao of Hebei and Lianyungang of Jiangsu,shell width in Zhuanghe of Lia-
oning,Shazikou of Shandong and Xiangshan of Zhejiang, shell length in Xiamen of Fujian and Huizhou of
Guangdong. The largest phenotypic traits directly affecting the soft weight of S. constricta were shell length
in Dandong,Zhuanghe, Qinhuangdao, Xiangshan and Huizhou populations, and shell height in Shazikou, Li-
anyungang and Xiamen. Excluding independent variables that are not apparent in path coefficient test, the
optimal regression equation of phenotypic traits of S. constricta in different geographical populations on living
body quality and soft body quality was established by stepwise regression method. The results showed that
the regression relationship reached extremely significant level (P<C0. 01). The results of this study can pro-
vide a theoretical reference for the selection and breeding of S. constricta in practice.

Key words: Sinonovacula constricta; phenotypic traits; different geographical groups; correlation analysis;

path analysis; multiple regression analysis
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