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Tab.1 The statistics of phenotypic traits of tested groups
(n=150) (n=150)

M=SE CV(%) M=+SE CV(%)

Yi (g) 10.47+2.85° 27.22 7.23£1.27° 17.57

Y: (g) 4.5241.33" 29.42 2.7140.49" 18.08

X, (mm) 97.18+8.57° 8.82 89.93+5.59° 6.22

X, (mm) 27.85+2.60° 9.34 25.80+1.67° 6.47

X; (mm) 12.65+1.84° 14.55 11.21+0.76° 6.78

X, (mm) 15.57+1.55° 9.96 12.93+0.91° 7.04

Xs (mm) 8.84+1.08° 12.22 8.86+0.68" 7.67

X; (mm) 11.04%1.03" 9.33 10.23+0.71° 6.94

X; (mm) 13.5041.40° 10.37 12.58+1.34° 10.65

X (mm) 14.52+1.61°% 11.09 13.72+0.93° 6.78

X, (mm) 4.93+0.58" 11.76 4.32+40.37° 8.56

X;o (mm) 3.48+0.54° 15.52 2.79+0.36 12.9

Xy, (mm) 5.38+0.56° 10.41 4.5740.25" 5.47

Xy2 (mm) 2.5040.35" 14.00 2.37£0.17° 7.17

X153 (mm) 24.14+2.55° 10.56 23.61+1.36" 5.76

Xy, (ind) 8+1° 12.50 9+1° 11.11

@b (P<0.05), ,
%2 BAREIENTI N E RHAARE LB IR B it 2 1 ik
Tab.2 The statistics of characteristics of somatotype proportion of tested groups
(n=150) (n=150)
M=SE(%) CV(%) M=+SE(%) CV(%)
/ C 28.65+0.77° 2.69 28.68+0.53° 1.85
/ C, 13.01+1.43% 10.99 12.46+0.45° 3.61
/ G 16.03+0.87* 5.43 14.38+0.54° 3.76
/ Cy 9.10+0.83* 9.12 9.85+0.39° 3.96
/ Cs 11.37+£0.53* 4.66 11.38+0.44*" 3.87
/ Ce 13.89+0.72% 5.18 13.99+1.22% 8.72
/ C; 14.94+0.88" 5.89 15.25+0.42° 2.75
/ Cy 5.07+0.37° 7.30 4.81+0.31° 6.44
/ Cy 3.58+0.42% 11.73 3.10+£0.35° 11.29
/ Cio 5.55+0.46" 8.29 5.09+0.32° 6.29
/ Ch 2.57+0.29* 11.28 2.64+0.17° 6.44
/ Ciy 24.83+1.45°% 5.84 26.28+0.78° 2.97
(2) Y n
R Y, Y, 2.3
, , ) Y,
Y, Y, X, X Y, Y,
, Y 0.541  0.820), Y,
, Y, Xi , Xa i X

Y, Y, Y, Xi, X i n
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Tab.3 The correlation coefficient among the phenotypic traits of overwintered cultivated group

Y, Y, Xi X X; X, Xs Xs
Y, 0.979™ 1.000
X 0.969" 0.947" 1.000
X, 0.946" 0.914™ 0.957" 1.000
X; 0.658" 0.637" 0.655™ 0.643™ 1.000
X, 0.850" 0.830" 0.836" 0.809™ 0.599" 1.000
X 0.658™ 0.656" 0.672" 0.677" 0.382" 0.639" 1.000
X, 0.872" 0.867" 0.868" 0.8517 0.570"™ 0.791" 0.733" 1.000
X, 0.870" 0.858" 0.865" 0.864"" 0.592" 0.775" 0.749" 0.853"
Xq 0.837" 0.811" 0.842" 0.830" 0.532" 0.743" 0.701" 0.832"
Xo 0.800" 0.779" 0.792" 0.759" 0.490™ 0.718" 0.610" 0.708"
X0 0.706™ 0.673" 0.686"™ 0.653" 0.617" 0.634™ 0.399” 0.556™
X 0.643™ 0.630™ 0.630™ 0.654™ 0.458" 0.598" 0.548" 0.600™
X5 0.552"" 0.526™ 0.597" 0.597" 0.499" 0.457" 0.434" 0.556"
X3 0.813" 0.808™" 0.832" 0.843™ 0.603" 0.737" 0.670" 0.796"
Xi4 ~0.105 -0.055 ~0.094 —0.111 -0.033 -0.055 0.009 ~0.005
X7 Xg Xo Xio Xi X1z X3 X4
Xz 0.817" 1.000
Xy 0.696" 0.684™ 1.000
X0 0.625™ 0.576™ 0.545" 1.000
X 0.695™ 0.637" 0.468" 0.476" 1.000
X, 0.537" 0.498"" 0.444™ 0.399™ 0.492" 1.000
X3 0.783" 0.744" 0.619" 0.560"" 0.666" 0.588" 1.000
X ~0.006 -0.075 —0.081 -0.164" -0.075 —0.084 0.053 1.000
70,05, 145=0.160, 70,01, 145=0.210; (P<0.05), ™" (P<0.01)
F 4 BAREMNIFESHEASRIMERBIBEXRLK(E148)
Tab.4 The correlation coefficient among the phenotypic traits of wild group
Y, Y X X, X X, Xs Xq
Y, 0.912" 1.000
X, 0.955"™ 0.877" 1.000
X, 0.929" 0.879™ 0.958" 1.000
X; 0.871" 0.829" 0.850" 0.826" 1.000
X, 0.830™ 0.724™ 0.848" 0.803™ 0.789" 1.000
X 0.821" 0.749™ 0.860" 0.854" 0.729" 0.733" 1.000
X 0.878" 0.826" 0.832" 0.825" 0.794" 0.736" 0.784" 1.000
X, 0.477" 0.458™ 0.541™ 0.516™ 0.401™ 0.481" 0.599™ 0.445™
X 0.882" 0.8217 0.917" 0.921" 0.798" 0.748" 0.816™ 0.7817"
X 0.703" 0.599™ 0.682" 0.683" 0.630"™ 0.555" 0.550" 0.551"
Xio 0.576" 0.580" 0.515" 0.568" 0.520" 0.437" 0.453" 0.570"
X 0.434™ 0.4617" 0.455"™ 0.444™ 0.448" 0.385™ 0.343" 0.304™
X, 0.521" 0.483" 0.553" 0.524™ 0.463" 0.497" 0.509" 0.483"
X 0.826" 0.789" 0.883" 0.883" 0.769" 0.722" 0.784" 0.742"
X4 0.064 —0.051 0.077 0.023 0.105 0.152 0.028 0.006
X7 X3 X Xio X X2 Xi3 X4
X 0.511" 1.000
X, 0.233" 0.703" 1.000
X0 0.113 0.558™" 0.566" 1.000
X 0.254" 0.490" 0.407" 0.244" 1.000
Xis 0.414™ 0.478" 0.3317 0.295™ 0.225™ 1.000
X3 0.399" 0.868™ 0.620" 0.519" 0.468" 0.484" 1.000
X ~0.005 0.068 0.142 0.025 0.114 -0.030 0.044 1.000
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Tab.5 The path analysis of morphological characters on body weight and meat weight for overwintered cultivated group
Ty P, P
> X X, Xy Xe Xy Xio Xz VIF
X 0.969 0.541 0.428 — 0.199 0.059 0.090 0.053 0.054 —-0.027 0.058 17.098
X, 0.946 0.208 0.738 0.518 — 0.057 0.089 0.051 0.052 —0.027 0.081 12.342
X 0.850 0.070 0.780 0.452 0.168 — 0.082 0.048 0.050 -0.021 0.264 3.790
Y, Xe 0.872 0.104 0.768 0.470 0.177 0.055 — 0.047 0.044 —-0.026 0.220 4.543
Xy 0.800 0.067 0.733 0.428 0.158 0.050 0.074 — 0.043 -0.020 0.362 2.766
Xio 0.706 0.079 0.627 0.371 0.136 0.044 0.058 0.037 — -0.018 0.505 1.980
X2 0.552 —0.046  0.599 0.323 0.124 0.032 0.058 0.030 0.032 — 0.620 1.613
Xi 0.947 0.820 0.127 — 0.170 —0.044 —0.035 0.227 4.401
Y, Xs 0.867 0.196 0.671 0.712 — —0.041 —0.042 0.244 4.103
Xiz 0.526 -0.073 0.599 0.490 0.109 — 0.638 1.568
X X ) X W1
i 1 ,Xo X )
i1 R i © 0.944 0.837
Y, T 2.4
, Y, Y, 3 4 5 6 )
(RZZZPirxiy: P; s Priy Y, Y, (di:Piza P; Y,
) 0.955 0.907 Y, ) Y Y,
6 , " (d=2r PP, 1y s
Y, X P P I\ ),
X5, X N X 0 ( 7 8
0.671 0.440), Y 7 8 , XiT N n
a X, X , ( 29.3%  67.2%)
Xe Y D X1 X, X ) . ©n
Y X Y, Xi—X, Xi—Xs ( 0.215
Xs s X1 X3 Vg Y, 0.279) ; X Y, X, b
. Xe Y, Y ) ( 45.3%  19.4%)
F6 BAEMNMESHRMEBHFAAENMAELWBRESFT
Tab.6  The path analysis of morphological characters on body weight and meat weight of wild group
i P, ki
> Xi X X; Xe X X Xis X4 VIF
Xi 0955 0.671 0.284 — 0.110 0.202 0.066 —-0.094 0.119 8.377
X;  0.871  0.129 0.742 0.570 — 0.193 0.061 —-0.082 0.247 4.048
Y, Xs 0.878  0.243 0.635 0.558 0.102 0.053 -0.079 0.279 3.584
Xy 0.703 0.096 0.607 0.458 0.081 0.134 — —-0.066 0.522 1.917
Xi; 0.826 —0.107 0.933 0.593 0.099 0.181 0.060 — 0.218 4.577
X> 0.879 0.440 0.439 — 0.198 0.201 0.042 —-0.002 0.227 4.41
X;  0.829  0.240 0.589 0.364 — 0.194 0.042 —0.001 0.259 3.857
Y, Xs 0.826 0.244 0.582 0.363  0.191 0.029 —0.001 0.268 3.736
X1 0461  0.095 0.366 0.195 0.108 0.074 — -0.011 0.748 1.338
X4 -0.051 -0.099 0.048 0.010 0.025 0.001 0.011 — 0.963 1.038
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Tab.7 The determination coefficient of morphological characters on body weight and meat weight of overwintered cultivated group
Yi Y,
X X Xy Xe Xy Xio X2 Xi Xe Xz
Xi 0.293 0.215 0.063 0.098 0.057 0.059 —0.030 0.672 0.279 —-0.071
X, 0. 043 0.024 0.037 0.021 0.021 —0.011
Xy 0.005 0.012 0.007 0.007 —-0.003
Xe 0.011 0.009 0.009 —-0.005 0.038 -0.016
X 0.006 0.006 -0.003
Xio 0.006 —0.003
X2 0.002 0.005
*8 BAEWIFESHERESERMAENAZMRERY
Tab.8 The determination coefficient of morphological characters on body weight and meat weight of wild group
Y, Y,
X X; X X Xi3 X X; Xe X Xia
Xi 0.450 0.147 0.271 0.088 -0.127
X 0.194 0.174 0.177 0.037 —-0.002
X; 0.017 0.050 0.016 —-0.021 0.058 0.093 0.020 —0.005
Xs 0.059 0.026 —-0.039 0.060 0.014 0.000
X 0.009 -0.013
X 0.009 -0.002
X3 0.011
Xia 0.010
R Y, Y, R 10 11 R
Xi—Xe Xo—Xs ( 0.271
0.177) , 5 i %
6 X W 1 (R>r0.01), W n
, X Xe I 1 s i n
) X1 X i n
, X6 Y\, 1, 10
, 7 8 Y1=0.180X,+0.228X,+0.129.X,+
Y\ 0.287X+0.330X5+0.412X,0-0.371.X1,20.677  Y,=0.127X+
0.955 0.907 0.944 0.837, 0.253Xs0.276X,,-9.972,
R (9 Y1=0.152X,+0.217X5+0.439
2.5 X6t0.327X5-0.100X5-12.456  Y,=0.129X,+0.155X:+0.17 X+

0.184X,,-0.078X,4,—4.267,

x9 HABRMIHEASUHRERE. AZEMERXSH

Tab.9 The multiple correlation analysis between morphological characters, and body weight and meat weight of M. japonicus

R R’ R’
Y, 7 142 0977  0.955 0.953 0.622
Y 3 146 0.953  0.908 0.906 0.410
Y, 5 144 0.973  0.947 0.945 0.298
Y, 5 144 0914  0.836 0.830 0.203

70.01 (7, 1420= 0.214, 79.01 (5, 149=0.213, 70,01 3, 146= 0.211
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Tab.10 The partial regression coefficient between morphological characters, and body weight and meat weight of M. japonicus
+ ¢ P
C -20.677+0.598 —34.586 0.000
Xi(mm) 0.180+0.025 7.349 0.000
Xo(mm) 0.228+0.069 3.318 0.001
X4(mm) 0.129+0.064 2.015 0.046
" Xe(mm) 0.287+0.105 2.734 0.007
Xo(mm) 0.330+0.145 2.276 0.024
Xio(mm) 0.412+0.131 3.137 0.002
Xi2(mm) -0.371+£0.183 -2.023 0.045
C -9.972+0.386 —25.843 0.000
Xi(mm) 0.127+0.008 15.544 0.000
" Xe(mm) 0.253+0.066 3.846 0.000
Xi2(mm) -0.276+0.119 -2.319 0.022
C —12.456+0.428 -29.075 0.000
Xi(mm) 0.152+0.013 12.102 0.000
X5(mm) 0.217+0.065 3.352 0.001
" Xe(mm) 0.439+0.065 6.706 0.000
Xo(mm) 0.327+0.090 3.623 0.000
Xi3(mm) —0.100+0.038 -2.601 0.010
C —4.267+0.398 -10.715 0.000
Xo(mm) 0.129+0.021 6.204 0.000
X5(mm) 0.155+0.043 3.611 0.000
" Xe(mm) 0.17+0.045 3.739 0.000
Xi1(mm) 0.184+0.076 2.427 0.016
X14(mm) -0.078+0.027 -2.869 0.005

F11 BAEMNGESHEREEREHKRES TEEAFEHAESNR
Tab.11 The variance analysis of multiple regression equation between morphological characters and body weight traits of M.
Jjaponicus
SS dar MS F P
1162.854 7 166.122
Y 54.878 142 0.386 429.851 0.000
1217.732 149
241.275 4 80.425
Y, 24.539 145 0.168 478.510 0.000
265.814 149
229.377 5 45.875
Y, 12.814 144 0.089 515.542 0.000
242.190 149
30.223 5 6.045
Y, 5.942 144 0.041 146.494 0.000
36.164 149
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COMPARISON IN THE EFFECT OF MORPHOLOGICAL TRAITS ON BODY WEIGHT
AND MEAT WEIGHT OF MARSPENAEUS JAPONICUS FROM WILD AND
OVERWINTERED CULTIVATED GROUPS IN ZHOUSHAN OFFSHORE REGIONS

LI Hong-Peng', FU Yu', REN Su-Yi', WANG Zhi-Zheng', LING Zu-Hao’
(1. Zhejiang Ocean University, Zhoushan 316022, China; 2. Shacheng Aquafarm, Daishan County, Daishan 316200, China)

Abstract We sampled 150 Marspenaeus japonicus from wild and overwintered cultivated groups, and 16 phenotypic
traits were measured, namely, body weight (Y;), meat weight (Y;), body length (X)), carapace length (X5), chest width (X3),
breast height (X;), second abdominal segment length (X5), second abdominal segment width (Xy), second abdominal
segment height (X;), telson length (X3), telson width (X,), telson height (X)), diameter of eye (X;,), distance of eye socket
(X12), rostrum length (X;3), and rostrum sawteeth numbers at superior margin (X4). Correlation analysis, path analysis and
partial regression analysis were used to study the effect of morphological traits on body weight and meat weight of M.
Japonicus from the two groups. The results indicate that all the correlation coefficients between each morphological traits,
and body weight and meat weight were extremely significant (P<0.01) except Xi,. The correlation indexes of the reserved
morphological traits on body weight and meat weight in wild group were 0.944 and 0.837, respectively, and the correlation
indexes of the reserved morphological traits on body weight and meat weight in cultivated group were 0.955 and 0.907,
respectively through the path analysis. The key variable to affect the body weight and meat weight in the cultivated group
were both X, and the importance degree is in the order of X;>X, The key variable to affect the body weight and meat
weight in the wild group were Xj, and X,, respectively, and Xs was important for both groups. Multiple regression equations
used to estimate body weight, and meat weight of wild group were Y,=0.152X;+0.217X3+0.439X+0.327X5—0.100X 53—
12.456, and Y,=0.129X,+0.155X3+0.17.X5+0.184.X,,—0.078X,,—4.267, respectively. Similarly, multiple regression equations
used to estimate body weight, and meat weight of overwintering cultivated group were Y;=0.180X,+0.228X,+0.129.X,+
0.287X5+0.330X5+0.412X,,-0.371X,,-20.677, and Y,=0.127X; +0.253X,—0.276.X,,-9.972, respectively.

Key words Marspenaeus japonicus; wild group; overwintered cultivated group; morphological traits; body
weight; meat weight; multiple regression; multivariate analysis



