42 4 Vol.42, No.4
2011 7 OCEANOLOGIA ET LIMNOLOGIA SINICA July, 2011

%

1 1,2 1 3
(1. 316004; 2. 316000;
3. 315400)
9
13 ,
2 (1) (P<0.05),
(P<0.01), ; (2) ,
3 0.952, > > ,
4 0.772, > >
> 50 )
4394 0.069 0.152 0.109,
2.448 0.029 0.065 0.121 0.105
Q78
, ( ,
2002, 2004; , 2007; , 2008;
, , 2010),
( , 1999; ,
2002, 2004; , 2004; , 2008; (Macrobrachium nipponensis)

, 2010), ,

(Fu et
, al, 2004),
, , ( , 1993; )
, 2004) ( , 1999)
* ,2008C12083 , , E-mail: wzz_1225@163.com
:2010-08-21, :2010-10-18



4 : (Macrobrachium nipponensis) 613

(Mashiko, 1992; s
2011) ,
1
1.1
(4.3x666.7)m’ (Macrobrachium
nipponensis) , 5
( , 2009
6 16 I 16 )
45cmx45cmx3m ( 1.5cm)
90
, ( 0.02mm)
(BL) (CL) (CW) (CH)
(AL) (AW) (AH) (TL)
(TW) (TH) (ED) (RL) 12
( 1)y BS223S ( 1mg)
(BW)
BL
TL AL | CcL RL |

1

Fig.1 Pictures showing the parts for measuring morphometric
attributes of M. nipponensis
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Fz1 HABMESREMKMSEITEHEE
Tab.1 The apparent statistics of various phenotypic and morphometric traits for M. nipponensis
2 (n=90) o (n=90)
+ (%) + (%)
BW (g) 1.584+0.336° 21.222 2.238+0.742° 33.144
BL (mm) 45.030+2.803° 6.225 49.248+5.190° 10.539
CL (mm) 13.317+1.546° 11.607 14.994+1.774° 11.833
CW (mm) 7.830£0.726 9.276 8.645+1.077° 12.455
CH (mm) 8.619+0.776° 9.004 9.474+0.949° 10.016
AL (mm) 22.700+1.960° 8.635 24.143+2.665° 11.039
AW (mm) 6.681+0.549° 8.222 7.243+0.659° 9.106
AH (mm) 7.900+0.762° 9.650 8.632+0.772° 8.939
TL (mm) 8.050+0.947° 11.766 8.630+0.889° 10.307
TW (mm) 3.21740.276° 8.596 3.438+0.374° 10.887
TH (mm) 3.682+0.351° 9.542 4.011+0.426° 10.626
ED (mm) 5.908+0.507° 8.582 6.323+0.716° 11.316
RL (mm) 11.287+1.710 15.149 12.216+1.834° 15.012
a b (P<0.05),
Fz 2 BARBITEMN E BN S FRE AKX 8] B9 4E 5 R E(df = 88)
Tab. 2 The phenotype correlation coefficients between the traits of male M. nipponensis (df = 88)
BW BL CL CwW CH AL AW AH TL W TH ED
BL 0.958™ —
CL 0.952  0.926" —
CW 0.897"  0.862"  0.883" —
CH 0.860"  0.8417 08577  0.822" —
AL 0.893™  0.9017 0889  0.828"  0.768" —
AW 0.736™  0.7347  0.689”  0.751"  0.704"  0.646" —
AH 0.665™ 07197  0.6237  0.657"  0.630"  0.629"  0.652" —
TL 0.793"  0.803  0.794”  0.747"  0.795"  0.805"  0.700™  0.629" —
TW 0.779™  0.762  0.733"  0.681"  0.705"  0.7617  0.633"  0.647"  0.775" —
TH 0.759"  0.776™  0.743™  0.750"  0.674"  0.734"  0.661"  0.615"  0.728""  0.700" —
ED 0.6717  0.661™  0.680™  0.695"  0.598"  0.700"  0.655"  0.471"  0.654™ 0.589"  0.640" —
SL 0.753™  0.792” 0772 0.6777  0.662  0.796"  0.572"  0.465"  0.6577  0.628" 0.717"  0.572"
* Foos.88 = 0.207, Foo1. 85 = 0.270; * (P<0.05), ** (P<0.01),
F 3 BARBURMEME N E BN R F B AKX (8] B9 4E 55 R E(df = 88)
Tab.3 The phenotype correlation coefficients between the traits of female M. nipponensis (df = 88)
BW BL CcL cw CH AL AW AH TL W TH ED
BL 0.743™ —
CL 0.730"  0.641" —
cw 0.789™  0.690"  0.6327 —
CH 0.690"  0.529™  0.453™  0.707" —
AL 0.640"  0.579™  0.531™  0.520"  0.5617 —
AW 0.650™  0.5737 0494  0.682"  0.726"  0.556" —
AH 0.338"  0.368” 0.148 0.215"  0289"  0.262° 0.333" —
TL 0.495™  0.428™ 04417  0.5547 0518 0.3677  0.4737 0.135 —
TW 0.500"  0.466~ 05157 04177 0418 04717  0.470™ 0237  0.308" —
TH 0.466™  0.410™ 0515  0.478" 04317  0.3807  0.560"  0.174 0.213" 03227 —
ED 0.584™  0.483"™  0.449™ 0501 03857 02777  0.2997  0.332"  0.423"  0.248" 0.192 —
SL 0.563" 0274 04747 04917 0464  0.3807  0.3977 0.003 0.387  0.340”  0.238"  0.4327
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F 4 ARBIHSERGAREZWOBESH
Tab.4 The effects of morphologic traits on the body weight of M. nipponensis

P,
ry P, S BL CL CwW CH
o BL 0.958" 0.485" 0.473 — 0.337 0.136 —
CL 0.952" 0.364™ 0.589 0.449 — 0.140 —
CW 0.897" 0.158" 0.739 0.418 0.321 — —
2 BL 0.743" 0.244™ 0.500 — 0.192 0.180 0.128
CcL 0.730™ 0.299™ 0.431 0.156 — 0.165 0.109
cw 0.789" 0.261" 0.528 0.168 0.189 — 0.171
CH 0.690" 0.241" 0.449 0.129 0.135 0.185 —
*F5 HERBIESMHIRITIRERNRERE
Tab.5 The determinant coefficients of morphometric traits on
the body weight of M. nipponensis > >
o ? 6 >
BL CL cw BL CcL cw CH
(R>ro.01), ;
BL  0.235 0.326 0.132 0.060 0.093 0.088 0.062
s 3
CL — 0132 0.102 —  0.089 0.099 0.065
0.952,
cw — —  0.025 — —  0.068 0.089
4 0.772,
CH — — — — — — 0.058
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3
; , 3.1
Y(Q) = 0.029X; +
0.065X, +0.121X3 + 0.105X, 2.448  Y(3)=0.069X, +
0.152X, + 0.109X;  4.394, ’
(P<0.01) ( , 1999;
¢ %, , 2004) :
(P<0.01) ,
(P>0.05),
#*6 HABIESHEREFRENERXIN
Tab.6 The multiple-correlation coefficients of morphometric traits on the body weight of M. nipponensis
R R’ R
o 3 86 0.976" 0.952 0.951 0.165
? 4 85 0.879" 0.772 0.762 0.164
o013, 86 = 0.351, Foo14, 85 = 0.379
Fz7 BRBIOESHEREARESREEREIGK
Tab.7 Test of significance of the partial regressions and constants of M. nipponensis
=+ t P
o BW(g) Y(3) c —4.394+0.167 -26.237 0.000"
BL(mm) X 0.069:+0.009 7.535 0.000"
CL(mm) X2 0.152+0.029 5.229 0.000™"
CW(mm) X; 0.109+0.036 3.046 0.003"
Q BW(g) Y(Q) c —2.448+0.291 —-8.411 0.000"
BL(mm) X 0.029+0.009 3.164 0.002™
CL(mm) Xz 0.065+0.016 4.167 0.000™
CW(mm) X; 0.121+0.042 2.897 0.005"
CH(mm) X4 0.105+0.032 3.288 0.001"
#8 HABIMEASMRKEKRZERZ TEEFAENAEDT
Tab.8 Analysis of variance of the multiple regression equations for both male and female M. nipponensis
SS df MS F P
3 46.608 3 15.536 571.425 0.000™
2.338 86 0.027
48.946 89
Q 7.770 4 1.943 72.047 0.000™
2.292 85 0.027
10.062 89
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EFFECT OF PHENOTYPIC AND MORPHOMETRIC TRAITS ON BODY WEIGHT OF
MACROBRACHIUM NIPPONENSIS

WANG Zhi-Zheng', WU Yi-Ting"? ~ YANG Lei', ZHU Wei-Dong®

(1. Marine Fishery College of Zhejiang Ocean University, Zhoushan, 316004; 2. Ocean and Fisheries Bureau of Zhoushan City,
Zhoushan, 316000; 3. Fishery Technology Extension Center of Yuyao, Yuyao, 315400)

Abstract Effect of phenotypic and morphometric traits on body weight of male and female Macrobrachium nipponensis
were studied using correlation analysis, path analysis, and regression analysis. 90 males and 90 females of five-month-old indi-
viduals were randomly sampled from a cohort of autumn-cultured single species. Body length (BL), carapace length (CL), cara-
pace width (CW), carapace height (CH), total length of the abdominal segment (AL), width of the first abdominal segment (AW),
height of the first abdominal segment (AH), telson length (TL), telson height (TH), telson width (TW), rostrum length (RL), dis-
tance between eyes (ED), and body weight (BW) were measured for all individual. Correlation coefficients among all the traits
were calculated. The results indicated that: (1) the apparent statistics of various traits were significantly different between males
and females (P<0.05), and all the correlation coefficients between each phenotypic trait and body weight are at extremely sig-
nificant level (P<0.01), while all these coefficients of males are much higher than those of females. (2) BL, CL, and CW of males
were used as the independent variables, and body weight was used as the dependent variables for path analysis (R* = 0.952),
while CL, CW, BL, and CH of females were used as independent variables, and body weight was used as dependent variables for
the path analysis (R* = 0.772). The path coefficients show BL>CL>CW, and CL>CW=>BL>CH, respectively. (3) Multiple regres-
sion equation of the body length, carapace length, and carapace width to the body weight was obtained to estimate male body
weight, the regression intercept and partial coefficients of the equation were —4.394, 0.069, 0.152, and 0.109, respectively. Simi-
larly, multiple regression equation of the carapace length, carapace width, body length, and carapace height to the body weight
was obtained to estimate female body weight, the regression intercept and partial coefficients of the equation were —2.448, 0.029,
0.065, 0.121, and 0.105, respectively.

Key words Macrobrachium nipponensis, Cohort, Morphometric trait, Body weight, Gender differences,
Multivariate analysis



