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1 KEBHARRSNEERR I EMIREE (0=100)(F{L: mm)
Tab.1 The parameter statistics of morphological measurement indexes for all tested groups
) A B C D E
X,/ 7.053*  0.223 7.211° 0.198 7.378* 0.196 7.566° 0.215 7.669 0.216
X/ 0.982*  0.116 1.006° 0.122 1.045° 0.110 1.083° 0.119 1.074% 0.126
Xs/ 1.382*  0.040 1.382° 0.039 1.384° 0.038 1.398° 0.040 1.390%® 0.038
X/ 0.297*  0.009 0.304° 0.009 0.310° 0.009 0.319¢ 0.009 0.324° 0.009
/Xs 2.678"  0.116 2.666" 0.132 2.687" 0.126 2.704° 0.121 2.693% 0.130
/Xs 0.911*  0.026 0.932° 0.028 0.952° 0.029 0.978¢ 0.029 0.996° 0.029
/X5 0.429*  0.020 0.430° 0.020 0.433% 0.019 0.436" 0.020 0.432% 0.020
/Xs 0.384*  0.017 0.384° 0.018 0.385° 0.018 0.390° 0.016 0.384° 0.018
/Xy 0.438*  0.013 0.437* 0.013 0.439™ 0.013 0.442° 0.013 0.441" 0.012
X1 0.364*  0.010 0.364° 0.011 0.364° 0.011 0.367° 0.010 0.366" 0.011
X1y 1.586*  0.046 1.615° 0.048 1.659° 0.051 1.697¢ 0.047 1.720° 0.049
/X1, 0.833*  0.023 0.834° 0.025 0.836™ 0.025 0.841° 0.021 0.838™ 0.024
/X3 1.175*  0.032 1.175°% 0.035 1.177* 0.032 1.184° 0.032 1.179° 0.037°
/ X4 0.712*  0.019 0.726" 0.022 0.744° 0.022 0.762¢ 0.020 0.774° 0.022
X5/ 0.214*  £0.006 0.214° 0.007 0.215% 0.006 0.216" 0.006 0.215% 0.006
A 0—24h ;B : 24—48h ;C 48—72h
;D 72—96h ; E 96h .
(P<0.05)
T2 LIRS LLOFE B B E F(1=100)
Tab.2 The differences of morphological proportion traits for all tested groups
) A B C D E
Ci/( /) 0.140° 0.014  0.139®  0.014  0.139™  0.014 0.141° 0.013  0.143*®  0.013
Cao/( / 0.181*  0.004  0.196°  0.004  0.192°  0.004  0.188°  0.004  0.185  0.004
G/ /) 0.042*  0.001  0.042®  0.001 0.042° 0.001  0.042™  0.001 0.042° 0.001
Cu/( /) 0.351*  0.011 0.380°  0.011 0.370°  0.012 0364 0012  0357°  0.011
Cs/( /) 0.056*  0.002  0.061°  0.002  0.060°  0.002  0.059°  0.002  0.058°  0.002
Col( /) 0.050*  0.002  0.054>  0.002  0.053°  0.002  0.052°*  0.002  0.052°  0.002
Ci/( /) 0.057*  0.001 0.062°  0.001 0.061°  0.001 0.060°  0.001 0.058°  0.001
Cy/( /) 0.048*  0.001 0.052°  0.001 0.051°  0.001 0.049¢  0.001 0.048°  0.001
Col( /) 0.224*  0.005 0.225*  0.004 0224  0.005 0225  0.005 0224  0.005
Col( / 0.109*  0.002  0.118"  0.002 0.116°  0.002  0.113*  0.002 0.111°  0.002
Cul/( / 0.154*  0.003  0.167°  0.004  0.163°  0.003  0.159°  0.003  0.157°  0.003
Ci/( / ) 0398 0.035  0.366™  0.033 0377  0.034 0.388" 0.029 0.400° 0.032
Cis/( / ) 0.517*  0.017 0517  0.015 0519  0.018 0516  0.017  0.518"  0.016
Cu/( ) 0.121*  0.004  0.111°  0.003 0.114°  0.004  0.115  0.004  0.118°  0.003
Cus/( / ) 0.370*  0.012  0.341>  0.010  0350°  0.012  0.355*  0.012  0.362°  0.010
Cuel( / ) 1.794*  0.057 1.661°  0.054 1.690°  0.051 1.719°  0.049 1.749°  0.057
Ciil( / ) 0.257*  0.006  0.257*  0.005 0257 0.006 0257  0.006  0257°  0.005
2.2 5
2 3
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(P<0.01), (KM0=0.816>0.700, ) 2
s s 4 4 S 5
85.940%,
FT 3 LI BHARZAS bEGI4F1E 8 A9 RR FS BB 5 (n=100)
Tab.3 The Euclidean distance of morphological proportion PC, (46.12%)
traits for all tested groups p>0.5 (11 )
A B C D
B 1.524 0 PC, 4
C 1.942 1.776 0
( 2 S FAC1 ,
D 3.029 2.045 1.566 0
E 3.598 2.631 2.001 1.274
5 PC]

2.3 ERSOMW
Bartlett (P<0.05) KMO

R4 FTHBAESHOFERROERS D0

Tab.4 The principal component analysis of morphological proportion traits for all tested groups

/

PC, PC, PG, PC, PCs
Ci/( / ) 0.235 -0.763* 0.543* 0.122 -0.112
Co/( / ) 0.852% 0.362 0.095 0.116 0.007
Cs/( / ) 0.242 0.220 0.673* -0.389 0.144
Cy/( / ) 0.891* -0.298 -0.102 -0.243 0.141
Cs/( / ) 0.842* —0.088 0.123 0.290 -0.109
Col( / ) 0.820* —0.033 0.169 0.091 -0.009
CH/( / ) 0.861* 0.255 0.018 0.007 0.008
Cs/( / ) 0.856* 0.282 0.031 0.043 0.037
Co/( / ) 0.354 0.145 0.601%* -0.316 0.246
Ciol( / ) 0.871* 0.283 0.035 -0.124 -0.244
Cu/( / ) 0.870* 0.270 0.036 0.035 0.007
Cio/( / ) -0.153 -0.675* 0.622* 0.240 -0.186
Cuis/( / ) -0.233 0.777* 0.234 0.437 -0.172
Cia/( / ) -0.761* 0.412 0.427 0.049 -0.070
Cis/( / ) -0.757* 0.373 0.366 0.177 -0.079
Cie/( / ) —0.694* 0.195 0.127 -0.457 0.216
Cy7/( / ) 0.009 -0.050 0.044 0.482 0.866*
7.841 2.586 1.952 1.173 1.058
(%) 46.121 15.211 11.482 6.902 6.223
(%) 46.121 61.333 72.815 79.717 85.940
2.4 ( 5), “
, ., G / 7 ( 3
Cy G Cip Ci3 Ciy Ci5 Cis Cyy 9 ( 6 3 6 5
P, 99%  86.75%,
, F P, 88.20%  98.86%,

(P<0.01) , Fisher 92.88%,
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x5 WAHEREHNTNEARRE Fisher HEREFHI2HE
Tab.5 The independent variable coefficient and constant terms of the Fisher classification functions
C, Cy Cs Cio Cu Cis Cis Ciy
—373239.473 59971.405 -204.015 -5345.370 2773.543 160584.988 6394.044 566.017 7468.213 —-15349.352
—374237.401 60262.529 —482.009 -5837.357 2728.598 161295.154 6521.543 575.301 7363.539 —15438.198
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, E>A (P<0.05)  A>E>D>C>B (P<0.05)
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( , 1993; , 2010), R
( ) ( , 1993)
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> s B
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b 2 ( b
5 5 20163) ,
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THE CORRELATION BETWEEN AMMONIA ENDURANCE AND MORPHOLOGICAL
TRAITS OF THE MARSUPENAEUS JAPONICUS POST LARVA

WANG Zhi-Zheng', ZHANG Si-Ming', JIANG Hong-Lei’, SHENTU Ji-Kang"? ~ LIU Wei-Jian?,
REN Su-Yi', ZHANG Xiao-Xia', Msumenji Phiri', Donatha Kajuna'

(1. Zhejiang Ocean University, Zhoushan 316022, China;
2. Marine and Fishery Research Institute of Ningbo, Ningbo 315000, China)

Abstract A study was conducted to investigate the correlation between ammonia endurance and morphological traits
of the post larva Marsupenaeus japonicus. Research specimens were kept under the following conditions prior to the
experiment: water temperature 18.0+£1.0°C, salinity 20, and pH 8.1£0.2. The post larva M. japonicus from the autumn
propagation (body length 7.643+0.639mm), and ammonia-N as stress factor. After 96h experiment, when the survival rate
of post larva was slightly less than 5%, the ammonia concentration was 52.37%, and taking this concentration as the
ammonia acute toxicity experiment concentration. Using microscopic pixel measurement technology and multivariate
analysis method to study the different morphological traits of five groups, A, B, C, D, E which represent the death groups
of A (0—24h), B (24—48h), C (48—72h), D (72—96h) and the survival group of E (>96h). The results showed that: (1)
Among the 15 morphological traits, there were no significant differences in total length and fourth abdominal segment
length between all groups; (2) Among the 17 trait proportions, there were no significant differences in 3 indexes which
were fifth abdominal segment length / total length, rostrum length / carapace length, and telson height/telson length. The
level of Euclidean distance was extremely significant difference (P<0.01), and its significant difference increased with the
increasing difference endurance to ammonia. (3) The results of the principle component analysis (PCA) showed that there
are five principal components to be extracted whose eigenvalues were larger the 1. the accumulative contribution of the
five principal components was 85.940%. The accumulative contribution of first principal component was 46.121%, and its
absolute loading value was more than 0.5 which accounted for 64.706% of the total proportion indexes. (4) In discriminate
analysis, the groups A, B, C and D were concluded as elimination groups and group E was concluded as retention group.
The independent variables were used to establish Fisher classification function equations which could clearly distinguish
the individual in elimination groups and retention group. The result showed that the discriminate accuracy rate of
individuals in retention group for P, and P, were 99% and 88.20% respectively. The discriminate accuracy rate of P; and P,
for the elimination group was 86.75% and 98.86% respectively and the synthetic discriminate accuracy rate was 92.88%.

Key words Marsupenaeus japonicus, post larva; autumn propagation; morphological traits; ammonia;

multivariate analysis
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