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Tab.1 Statistics of morphological measurements in all experimental groups

(mm) A(M=SE) B(M=SE) C(M=SE) D(M=SE) E(M+SE)
X 7.675+0.237° 7.068+0.199" 7.223+0.212¢ 7.379+0.212¢ 7.536+0.213¢
X 1.075+0.028" 0.992+0.029° 1.013+0.031° 1.031+0.030¢ 1.059+0.032°
X 1.457+0.043° 1.345+0.038° 1.373+0.040° 1.403+0.042¢ 1.431+0.038°
X, 0.3080.009° 0.308+0.009° 0.307+0.008" 0.307+0.009* 0.308+0.010°
X; 2.679+£0.074° 2.683=0.080° 2.687+0.078° 2.687£0.079° 2.676+0.081°
X 0.944+0.028" 0.943+0.025° 0.946+0.026° 0.946+0.028° 0.944+0.029°
X; 0.43240.013° 0.431+0.012° 0.433+0.012° 0.43+0.012° 0.432+0.013°
Xs 0.385+0.010° 0.385+0.011° 0.386=0.012° 0.385+0.011° 0.386%0.011°
X, 0.441+0.012° 0.44+0.012° 0.439+0.013" 0.439+0.013° 0.441+0.012°
X 0.365+0.011° 0.364+0.011° 0.365+0.010° 0.365+0.011° 0.365+0.010°
X 1.723+0.097* 1.591+0.092° 1.624+0.088° 1.653+0.090° 1.696+0.101°
X0 0.878+0.050° 0.814+0.044° 0.832+0.042° 0.842+0.046° 0.868+0.048¢
X3 1.233+0.076" 1.144+0.065° 1.166+0.062° 1.187+0.070¢ 1.217+0.071¢
X 0.736+0.022° 0.737+0.021° 0.739+0.021° 0.735+0.022° 0.737+0.021°
Xis 0.226+0.006 0.208+0.006" 0.213+0.006° 0.217+0.006° 0.221+0.006°
A B C D E: 0—25cm 25—50cm 50—75cm  75—100cm  100cm ;

(P<0.05)
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R2 KBRS LLBIHFEE B £ 5 (n=100)

Tab.2 Differences in morphological traits for all experimental groups

A(M=+SE) B(M=SE) C(M=SE) D(M+SE) E(M+SE)
/ C 0.140+0.003* 0.140+0.003* 0.140+0.003* 0.140+0.003° 0.141+0.003*

/ G, 0.190+0.004* 0.190+0.004* 0.190+0.004 0.190+0.004* 0.190+0.004*

/ G 0.040+0.001° 0.044+0.001° 0.043+0.001° 0.042+0.001¢ 0.041%0.001°

/ C, 0.349+0.007° 0.380+0.008° 0.372+0.007° 0.364+0.007¢ 0.355+0.007¢

/ Cs 0.056+0.001° 0.0610.001° 0.060+0.001° 0.058+0.001¢ 0.057+0.001°

/ Cs 0.050+0.001° 0.055+0.001° 0.053+0.001° 0.052+0.001¢ 0.051+0.001°¢

/ C; 0.057+0.001° 0.062+0.001° 0.061%0.001° 0.060+0.001¢ 0.059+0.001°

/ Cs 0.048+0.001° 0.051+0.001° 0.051+0.001° 0.049+0.001¢ 0.048+0.001°¢

/ Co 0.224+0.008" 0.225+0.010° 0.225+0.009* 0.22440.008" 0.225+0.010°

/ Cio 0.114+0.004° 0.115+0.005* 0.115+0.004° 0.114+0.004* 0.115+0.005

/ Ch 0.161+0.007° 0.162+0.006 0.161+0.006 0.161+0.007° 0.16120.006

/ Cn 0.402+0.008* 0.370+0.008° 0.377+0.007° 0.384+0.008¢ 0.396+0.007¢

/ Cis 0.544+0.010° 0.5010.010° 0.511+0.010° 0.522+0.011¢ 0.535+0.011°¢

/ Cis 0.115+0.002 0.115+0.002* 0.114+0.002° 0.114+0.002° 0.115+0.002°

/ Cis 0.352+0.007° 0.351+0.007° 0.352+0.008° 0.352+0.007° 0.353+0.007°

/ Cis 1.704+0.032° 1.713£0.034 1.707+0.034 1.708+0.034" 1.706+0.036

/ Ciy 0.257+0.011° 0.257+0.010° 0.256+0.009* 0.258+0.010° 0.255+0.011°

Fz 3  KILBHARRAS ELBI4FAE (8] BY BX FC BB B8 (n=100) 0.957 8

Tab.3 The Euclidean distance of morphological traits for all

experimental groups 0.80 PC, , PCy
A B C D
B 1.810 0 PC,
C 2.634 1.839 0 ; 3 3 , A B C D E
D 3.031 2.295 2.431 0 FACI )
E 3.500 2.859 1778  2.040
, PC,
2.4 2.5
Bartlett KMO s
, 2
(P<0.05) (KMO=0.767>0.700), C G C Cyi;
, F
4 ; 5 1 (P<0.01) 4
80.795%, Fisher 5
, Py P
98% 84.85%,
, PC, (39.561%) P, P, 82.25%  97.63%,
P>0.5 90.12% (  6) ,
, PC, PC, PC; PC, PC;s « 4,

8 4 3 3 1, PCs 1
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Tab.4 The principal component analysis on morphological traits for all experimental groups

PC, PC, PC; PC, PC;s
/ C 0.301 0.424 0.344 0.546* 0.088
/ G 0.334 0.397 0.331 0.554% 0.053
/ G 0.880* -0.008 0.269 -0.207 -0.013
/ Cs 0.967* —0.115 —0.118 0.108 0.053
/ Cs 0.895% -0.036 0.162 0.031 -0.302
/ Ce 0.905%* —0.053 0.168 -0.016 0.025
/ C 0.898%* -0.008 0.196 —0.048 0.048
/ Cs 0.896* -0.051 0.149 -0.022 0.030
/ Co 0.240 0.665* -0.034 0.074 0.013
/ Cho 0.304 0.787* -0.350 -0.143 -0.087
/ Ch 0.241 0.645* —0.144 -0.121 0.081
/ Ch, —0.804* 0.352 0.307 0.190 -0.003
/ Cis —0.801% 0.341 0.304 0.202 -0.022
/ Ci ~0.209 0.194 0.654* —0.539% —0.140
/ Cis -0.183 0.177 0.677* -0.425 -0.071
/ Cie 0.048 0.075 0.069 -0.227 0.957*
/ Cyy -0.092 —0.672% 0.501* 0.356 0.112
6.725 2.602 1.902 1.431 1.075
(%) 39.561 15.304 11.188 8.418 6.325
(%) 39.561 54.864 66.052 74.470 80.795
3 Wardle et al, 1996; Herskin et al, 1998; Lee et al, 2003);
“ (
, 1999) ,
( 3. ,
4 , PC,
, , A
, FACI B , E ( 3), FACI
(2, B , E ( 2),
2% 17.75% c G B>C>D>E>A
( 6, 3 ; (P<0.05), C;3  A>E>D>C>B (P<0.05) ( 2,
Fisher 3), A B
5
4 , G G B>C>D>E>A ,
(P<0.05), C;3  A>E>D>C>B (P<0.05), C; C D ( , 1999);
(P<0.05) ( 2, ( , 2012),
C, 3 ( , 1993;
, 2010) , X1 Ci
, A>E>D>C>B (P<0.05) ( 1, 2),

(Steven et al, 1982; Cis
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Fig.3 The scatter diagram of principal component of morphological traits for all experimental groups



366 47
Fz5 EBEATEABRRELGIFHE Fisher DX RN AREBTE R L EH]
Tab.5 The independent variable coefficient and the constant terms in the Fisher classification function
C, Gy C; Ci
9562.935 35470.811 19125.274 4477.221 -3162.925
9791.617 34472.473 18545.578 4522.143 -3140.599
R6 IEBRHATEARHAIIRBEARMAIR S ELER
Tab.6  The discrimination for all experimental groups
ind %
(ind) (ind) (%) %)
Py Py
100 98 2 98.00 84.85
90.12
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Fig.4 The scatter diagram of typical discriminant function for all experimental groups
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CORRELATION BETWEEN MORPHOLOGICAL TRAITS AND FLOW
VELOCITY OF POST LARVA MARSPENAEUS JAPONICUS

WANG Zhi-Zheng', ZHU Hai-Jun', REN Su-Yi', SILie-Gang"? ~ZHU Ben-Qiang'
(1. Zhejiang Ocean University, Zhoushan 316022, China; 2. Marine and Fishery Research Institute of Ningbo, Ningbo 315000, China)

Abstract We investigated the correlation between morphological traits and flow velocity of individual post larva
Marspenaues japonicus in flume text. Three thousands of shrimps were collected from autumn propagation [total length
(7.6434£0.639)mm] and placed near the overflow outlet of the flume under the conditions of water temperature 18.0°C,
salinity 20, and pH 8.1. The total length of flume is 1 m. Shrimps were counted at the end of experiment in five zones
(groups) in 25-cm interval: A (0—25cm), B (25—50cm), C (50—75cm), D (75—100cm), and E (>100cm). The flow
velocity was set 0.823cm/s that had been determined in a pre-experiment, at which 5% shrimps remained in Zone A at the
end of experiment. Fifteen morphological indices were measured optically with stereoscope (Lecia SSAPO) on 100
individuals that randomly sampled in each group at the end of experiment lasted for one minutes. Result shows that there
were no significant differences in 8 indices among all groups, i.e., X; (eye diameter), X5 (carapace length), Xy (carapace
height), X; (promerous length), Xz (second abdominal segment length), X, (third abdominal segment length), Xj, (fourth
abdominal segment length), and X, (abdominal segment height). Among the 17 morphological proportion indices, no
significant differences were found in 7 indexes among groups, which were C, (rostrum length / total length), Cy (fifth
abdominal segment length / total length), Cyy (and telson length / total length), C; (tailfan length / total length), Ci;s
(Carapace height / Carapace length), C,s (abdominal segment height / promerous length), and C;; (telson height / telson
length). However, the Euclidean distance showed extremely significant differences (P<0.01). Moreover, principle
component analysis (PCA) indicated that all the five principal components we used contributed accumulatively 80.795%
and all their eigenvalues were larger than 1. The contribution of principal component 1 was the largest for 39.561% and the
main variables whose absolute loading value was >0.5 accounted for 47.059% of the total proportion indexes. In
discriminate analysis, Groups B, C, D, and E were concluded as elimination groups and Group A was concluded as a
retention group. The independent variables were used to establish Fisher classification function equations who could
clearly distinguish the individual in the elimination group and retention group. The discriminate accuracy rates P; and P,
for individuals in the retention group were 98% and 84.85%, and those in the elimination group were 82.25% and 97.63%,
respectively. The overall discriminate accuracy rate reached 90.12%.

Key words Marspenaeus japonicas; autumn propagation; post larva; morphological proportion traits; flow
velocity; multivariate analysis



