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Tab.l Parametric statistics of bisexual parent of S. japonica

(n=80) (n=80)
M=SD CV(%) M=+SD CV(%)
166.49+22.01° 13.22 146.33+11.60° 7.93
96.51£17.90 18.55 93.41+6.69 7.16
48.83+5.79 11.86 48.55+6.29 12.96
25.11+4.18 16.65 23.61+4.35 18.42
34.98+3.25 9.29 35.97+3.35 9.31
16.37+1.45" 8.86 15.49+1.08° 6.97
23.204£2.76 11.90 23.62+2.41 10.20
(mm)
21.68+2.32 10.70 20.79+1.73 8.32
15.87+2.03 12.79 15.66+1.74 11.05
1 48.87+10.67" 21.83 31.96+5.15° 16.11
2 45.29+8.97° 19.81 31.28+4.00° 12.79
3 44.72+8.76" 19.59 31.86+3.86" 12.12
4 55.75+12.33° 22.12 37.47+5.27° 14.06
147.46+22.60 15.33 146.05+18.00 12.32
88.07+24.86" 28.23 80.25+23.38" 28.08
72.11+20.58" 28.54 58.71+£15.05° 25.63
(g) 3.81+1.23° 32.28 5.13+1.48° 28.85
3.11+1.23 39.55 3.66+1.43 39.07
2.09+0.89" 42.58 3.95+1.26" 31.89
(P<0.05),
*2 BRILSFESMAMEFEMRELERSESEI
Tab.2 Parametric statistics of morphological evaluation indexes for bisexual parent of S. japonica
(n=80) (n=80)
M=SD CV(%) M+SD CV(%)
1 / 0.52+0.08* 15.15 0.34+0.04° 12.89
2 / 0.48+0.06" 13.17 0.33+0.04° 13.49
3 / 0.47+0.07* 13.81 0.34+0.04° 10.28
4 / 0.59+0.10% 16.46 0.40+0.05° 12.31
/ 1.58+0.23 14.53 1.57+0.21 13.21
/ 0.52+0.06 11.56 0.524+0.07 13.65
/ 0.27+0.03 12.68 0.25+0.04 17.38
/ 0.92+0.08* 9.11 0.86+0.11° 12.40
/ 1.51+0.13° 11.56 1.53+0.14* 13.65
/ 0.71£0.07* 9.67 0.66+0.07° 10.84
10.50+1.53 14.59 10.24+2.62 25.62
. 2.36+0.54° 22.73 4.61£2.11° 45.83
o0 3.49+0.86° 24.73 4.36+1.15° 26.33

77.4142.12° 2.74 64.38+3.43" 5.33
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Tab.3  Contribution of the first four principal components and the load of each factor
1 / X 0.857 0.098 0.316 -0.014
2 / X, 0.770 —0.171 0.459 0.022
3 / X5 0.873 —0.105 0.367 0.003
4 / Xy 0.871 0.004 0.275 0.189
/ Xs —-0.085 0.513 0.619 -0.374
/ X —0.564 0.568 0.412 —0.010
/ X7 —0.298 —0.167 0.243 0.875
/ X 0.540 0.501 —0.529 0.169
/ X 0.578 0.658 —-0.301 0.165
Xio 0.086 0.882 -0.220 0.069
Xu —-0.645 0.428 0.540 0.218
4.311 2.309 1.844 1.051
(%) 39.191 20.986 16.763 9.553
(%) 39.191 60.177 76.941 86.494
R I R 39.191% I II
1 / 2 / 3 R ; II
/ 4 / 4 , 111 IV
II R
20.986%, / / 2.6
2 s SPSS 19.0 80 11
I 16.763%, >
/ / 3 , i
I\ , Xy 3 /) Xo( 4 )
9.553%, Xs( / ), F
(P<0.05)
2.5 R-
R- 2 s 3
I 1 Fisher :
2 4 / . Fy = 223.42X, + 165.85X, + 7.951X; —
/ s 108.06
2 1 Fy=151.48X5+92.71X, + 19.19X5 — 60.38
( 1 / 2 / 3 P<0.01,
/ 4 ) ;
( / / / ) , 3,
11 / / / ,
> 80
: 2, / 3 ,
/ ; / Fr B Fi>F), )
R- 4 , 8 )
R R- 5%, 95.00%
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Fig.2 R-Cluster dendrogram of normalized morphological indexes for S. japonica
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Fig.3 Distribution of frequency for discriminant scores
obtained from male and female S. japonica
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Tab.4 Predicted result by discriminant functions and the

accuracy
(ind)
(ind) Q 3 (%) (%)
Q 80 78 2 97.50
95.00
IS 80 6 74 92.50
Fisher 2015 10
FZ B
Fisher
85.34%, 84.00%, 86.67%(
5 )
3
3.1

(Shine, 1989; Pyron, 1996;
Henson et al, 1997; Székely et al, 2000)
, 3

£S5 AR F, KRR IR 7 3 45

Tab.5 Results by discrimination for S. japonica of F,

(ind)
(ind) Q a8 (%) (%)
Q 25 21 4 84.00
3 30 4 26 86.67 834
(D (Mori, 1998; Yatsu
et al, 1998; , 2006; , 2011; S
2014); (2) (Snelson et al, 1972,
, 2015); (3) (Pyron, 1996;
,2007)
( , 2002),
(Sullivan et al, 1992)
1 2 3
Snelson (1972)
Parker  (1992)
; (
, 1965; , 2010),
(Hanlon et al, 1998) 1
, (P<0.05)
( ,

2015; Angilletta et al, 2000)
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(P<0.05), (
(P<0.05) , , 2014) )
, ( , 2003),
, (Han et al, 2003; , 2011;
) , 2015) 80
34% , 95.00%,
23%( , 2015); 3
(P<0.05), )
(Redshaw, 1972; , 3
, 1990; , 1998; , 2015), , R
95%
( , 2007;
(Trade-off) , Ihssen et al, 2011), R
(Normant et al, 2012) ,
s ) , 1990.
, 192—260
4 , 2015.
: , 14—15
( , 2009) , , , 2015.
(Sepiella japonica)
( > 2010), 2 . , 46(3): 577—584
, 1 2 , , , 1998.
i 4 , 9(4): 420—429
, 2015. :
( ,2013) R 1618
,2002. , 114
1 2 3 4 , 2014.
P<0.05 , ,
( ) 12—14
’ 4 , , , 2010.
(P<0.05) , . , 40(3): 43—48
> s , 2011.
( ),
’ 30(5): 381—385
Fisher 3 4 , 2015.

3.2

(Paa spinosa)
, 46(4): 853—1861
, 2014.
,23(1): 64—69

> s
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SEXUAL DIMORPHISM AND DISCRIMINATION OF
CULTURED SEPIELLA JAPONICA

SHI Hui-Lai', PING Hong-Ling', ZHANG Tao', LU Zhen-Ming®>, MENG Hao', YU Fang-Ping'
(1. Zhejiang Province Key Laboratory of Marine Aquaculture, Marine Fisheries Research Institute of Zhejiang, Zhoushan 316021, China;
2. National Engineering Research Center for Marine Aquaculture, Zhejiang Ocean University, Zhoushan 316004, China)

Abstract To identify accurately the sex of Sepiella japonica in morphology is impotent for efficient breeding and
aquaculture practice. We studied the main morphological parameters and the sexual differences. Nineteen measurable traits
and 13 standard characters from 160 S. japonica of F1 generation were determined. Differences in sexual morphology were
studied by cluster analysis method, principal component analysis, and discriminant analysis. The results show that there are
10 significant differences (P<0.05) that are mainly embodied in auxiliary copulatory organs, the head, predation organs,
and body dimensions as revealed in principal component analysis and R-cluster analysis. Three traits in length were
selected by stepwise discriminant analysis, i.e., the length of the third left tentacle/mantle, that of the fourth left
tentacle/mantle, and that of the left tentacle length/mantle. Sexual discriminant equations were established for both genders,
with which overall success of discrimination for the F; samples reached 95%; and 85.34% for F, generation. Of the three,
both lengths of the third left tentacle/mantle and the fourth left tentacle/mantle were significantly different (P<0.05),
indicating that copulatory organs of male S. japonica exist are significantly different under the action of sexual selection.

Key words Sepiella japonica; sexual dimorphism; mating strategy; discriminant analysis
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