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Abstract

A closely associated set of characteristics was analyzed using both classical and truss dimensions to
discriminate sexual dimorphism between spawning season and non spawning season in grass puffer,

Takifugu niphobles. In non-spawning season,

1x10/Ls of classical dimension was significantly different

between male and female (P<0.05). In spawning season, 1x9/Ls and 1x10/Ls of classical dimension, 3x8/Ls,
3x9/Ls, 3x10/Ls, 4x8/Ls, 4x9/Ls and 8x9/Ls of truss dimension and 7x9/HL of head part dimension were
significantly different between male and female (P<0.05). The results of this study may be useful as basic
information of other fish species to compare the change of sexual dimorphism between spawning season

and non spawning season.
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[Fig. 1] Morphometric measurements between
each landmarks of grass puffer,
Takifugu njphobles used in this study.
(@) classical dimension, (b) truss
dimension,  (c) head part dimension.

Scale bars indicate 3 cm.

- 448 -



=M, Takifugu niphoblese| zt7| L d|MEET|of 2 MAMo|H H|W

<Table 1> Dimension of body shape for grass

puffer, Takifugu njphobles (refer to
[Fig. 1)
Classical dimension (Fig. 1-a)
Standard length (SL) 1x6
Most anterior extension of the head - Origin  of 1x2

pectoral fin

Most anterior extension of the head - Origin  of dorsal 1x3

fin
Most anterior extension of the head - Origin  of anal 1x9
fin
Most anterior extension of the head - Cloaca 1x10
Insertion of dorsal fin - Origin of pelvic  fin 4x5
Insertion of pelvic fin - Insertion of dorsal fin 7x8
T T Truss dimension (Fig. 1)
Origin of pectoral fin - Insertion of  pectoral fin 2x11
Origin of dorsal fin - Insertion of dorsal fin 3x4
Origin of dorsal fin - Insertion of anal  fin 3x8
Origin of dorsal fin - Origin of anal fin 3x9
Origin of dorsal fin - Cloaca 3x10
Insertion of dorsal fin - Insertion of  pelvic fin 4x7
Insertion of dorsal fin - Insertion of anal  fin 4x8
Insertion of dorsal fin - Origin of anal fin 4x9
Origin of pelvic fin - Insertion of pelvic  fin 5x7
Origin of pelvic fin - Insertion of anal fin 5x8
Insertion of anal fin - Origin of anal fin 8x9
Origin of anal fin - Cloaca 9x10
T T T T Head part dimension (Fig. 1<)
Head length 1x8
Most anterior extension of the head - Nostrils 1x3
Most anterior extension of the head - Eye 1x4
Most anterior extension of the head - Posterior end of 1x6
supraoccipital
Most anterior extension of the head - Pectoral  fin 1x7
Arc of snout 2x12
Distance of nostrils 3x11
Eye length 4x5
Head depth 6x10
Distance of pectoral fin 7x9

7HA Z7skt A5 A2 [Fig 1] 2 <Table
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<Table 2> Classical dimension results of spawning
season and non spawning season in
male grass puffer, Takifugu njphobles
and female grass puffer*

Morphometric Male (%) Female (%) t-test
measurement
Non spawning season
1x2/Ls 33.7£1.87 34.5+1.66 NS
1x3/Ls 68.2+£3.43 68.9+5.34 NS
1x9/Ls 68.3£2.10 69.8+4.54 NS
1x10/Ls 69.3£2.97 64.3£3.10 *
4x5/Ls 22.7+1.26 22.542.08 NS
7x8/Ls 23.5+1.22 22.8+1.70 NS
Spawning season
1x2/Ls 32.9+1.99 33.7+1.39 NS
1x3/Ls 69.2+2.80 67.5+1.37 NS
1x9/Ls 69.0+£2.32 65.8+1.71 *
1x10/Ls 63.2£2.63 58.2+3.86 *
4x5/Ls 22.4+2.33 21.4+2.53 NS
7x8/Ls 23.0£1.66 23.8+1.41 NS

“The values are means+SD (n=180). In each row the means with
the same superscript letter are not significantly different P>
0.05). Refer to the landmarks in [Fig. 1] and <Table 1>.
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<Table 3> Truss dimension results of spawning
season and non spawning season in
male grass puffer, T7akifugu njphobles
and female grass puffer®

Morphometric Male (%) Female (%) t-test
measurement
Non spawning season
2x11/Ls 8.4+0.67 8.3+0.89 NS
3x4/Ls 10.1£1.02 10.5+0.77 NS
3x8/Ls 19.2+1.95 19.6£2.75 NS
3x9/Ls 19.7+1.94 20.8+2.24 NS
3x10/Ls 21.742.39 22.9+2.86 NS
4x7/Ls 24.6+2.43 23.9+1.97 NS
4x8/Ls 13.0+1.32 13.6+1.42 NS
4x9/Ls 18.9+£2.06 19.1£2.82 NS
5x7/Ls 8.1£0.70 7.9+0.72 NS
5%8/Ls 26.2+1.96 25.7+3.09 NS
8x9/Ls 8.240.94 8.4+0.66 NS
9x10/Ls 5.3+0.92 52+1.18 NS
Spawning season

2x11/Ls 8.6+1.05 7.5+1.58 NS
3x4/Ls 10.6+1.22 9.6+0.99 NS
3x8/Ls 21.9£1.15 17.8+2.17 *
3x9/Ls 21.8£1.10 17.4+1.80 *
3x10/Ls 24.342.05 19.8+2.40 *
4x7/Ls 25.2+1.84 24.4+1.33 NS
4x8/Ls 16.4+1.73 13.243.00 *
4x9/Ls 21.1£2.50 16.1+3.80 *
5x7/Ls 7.4+0.80 6.9+1.31 NS
5%8/Ls 26.0£1.72 25.2+0.64 NS
8x9/Ls 9.5+0.60 6.9+0.84 *
9x10/Ls 5.5+1.57 4.1+1.23 NS

“The values are means+SD (#=180). In each row the means with the
same superscript letter are not significantly different (P>0.05).
Refer to the landmarks in [Fig. 1] and <Table 1>.
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<Table 4> Head part dimension results of
spawning season and non spawning

season in male grass puffer,

Takifugu njphobles and female grass

puffer*
Morphometric Male (%) Female (%) t-test
measurement

Non spawning season
1x3/HL 26.4+2.76 26.8+3.31 NS
1x4/HL 41.1£5.04 42.844.78 NS
1x6/HL 91.7+4.59 93.8+4.53 NS
1x7/HL 100.1+4.71 102.4+3.96 NS
2x11/HL 30.8+3.92 32.6+3.41 *
3x10/HL 22.9+3.56 23.9+2.56 NS
4xS5/HL 25.2+4.71 24.7+5.40 NS
6x9/HL 67.4+3.73 66.2+3.43 *
7x8/HL 70.4+4.39 70.2+4.17 NS
Spawning season

1x3/HL 25.4+2.56 26.3+1.81 NS
1x4/HL 42.8+3.14 42.242.58 NS
1x6/HL 100.0+3.47 98.5+3.93 NS
1x7/HL 102.3+3.64 103.5+1.46 NS
2x11/HL 32.9+3.63 33.6+2.19 NS
3x10/HL 22.5+4.55 23.9+2.44 NS
4x5/HL 23.7+3.73 24.5+3.97 NS
6x9/HL 69.7+4.32 70.143.64 NS
7x8/HL 70.7+1.48 74.2+1.68 *

“The values are means+SD (n=180). In each row the means with the
same superscript letter are not significantly different (P>0.05).
Refer to the landmarks in Fig. 1 and Table 1.
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