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20,1971) ~ ABFEAEYE: (RGELZ], 1972; Yamaguchi
etal., 2006; Z%,2010) ~ & (EHIZ(, 1976) K&
JEEFE (Liuand Chiu, 1981) &5 - {EAL FCALAE fa
FHBAFSE R B -
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HHEER = Ry 7 BRI R HH B R B/ AEACHE
BIDRHIE BEE < 100% - [t Ry SRR AR YRR AR AL R
ffi R I EAER -
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Fig. 1 The relationship between total length and body weight for female Johnius dussumieri.
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a7 34% -

R YR EERET 9 A b faHE=R
80% LA b KIBLAWISERF L O il EEHEY)
FEAETT AT » A SRR » R AT R AL
A HIERAY 50% DL b AR T R e R 2
ERYHIEER - B DR - K &
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TSR} (8.33%) Fy - EdmEYIRE - FkZ=LLg]
il (13%) F FERYIME - LZREIIME - IR
RBHR - KRB fs (76%) &K@ aeyiE
(Table 1) -

=~ PR/ N R

Bt £ 2 H P2 A SR S A B Bl AT
Fig. 2 FR - SPEERTER/NTRY 0.02 - 0.89 mm
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Table 1 Diet composition expressed as percentage of frequency occurrence of Johnius dussumieri from waters off

southwestern Taiwan from February 2014 to February 2015

Food items Spring Summer Autumn Winter

Fish digestion 26.6 25 26.0 38.4
Shrimp digestion 333 22.2 26.0 23.0
Neoscopelus macrolepidotus 6.6 2.7 4.3 7.6
Acetes intermedius 5.5 4.3 7.6
Parapercis sexfasciata 5.6

Bregmacerotidae 6.6 8.3 13.0 7.6
Squillidae 6.6 8.3 4.3

Crab digestion 5.5 4.3

Engraulidae 5.5 4.3

Wuetal. (2012) SEWFFEHYFIRTERHE - REDATE 2%
2 AN G2

(—) REBEBR{-HE (Chromatin-nucleolus
stage, Cn)

PRI AR R B SRR
B » SEAE0.02 - 0.12mm 2 » MM ETHLARA
KRSt - SR (Fig. 3A) -

(Z) BE2%=Hf (Peri-nucleolus stage, Pn)

PSS EERT—FE B R - A — 8K HHIEER
% » BI4&4E0.10 - 0.18 mm 2 » ZrEgM: (Fig.
3B) -

(=) DNEREHEA (Yolk vesicle stage, Yv)
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(Fig. 3C) -

(79) #D#REN=HA (Primary yolk stage, Ys1)
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(1) ZNHRENEER (Secondary yolk stage, Ys2)

WA/ NFRAGEE N - N BAZG SR TR AL A
I R I R ER BRI - IRARAE 0.30 -
0.44 mm Zf& (Fig. 3E) °

(7V) SB=#RIN=HA (Tertiary yolk stage, Ys3)

YN ERBEAA S OF RCON B - A S B
RN - JIfEAE0.42 - 0.53 mm ] (Fig. 3F) -

() ®=#2&pHB (Migratory nucleus stage,
Mn)

GUEER S OF Ry DN B JHRA/ NN - M
BV B R A R > JIEAE0.52 - 0.67 mm
Z[H (Fig. 3G) -

(J\) 7#hHA (Ripe egg stage, Re)
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1E£ 0.66 mm )= (Fig. 3H) -

(J1) Fe#23EEA0R (Transparent egg stage)

UNHRNER) e - BEONZ AT > Ik &g
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#74£0.67 mm LA | (Fig. 3l) -
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(—) RENGAPEER (Immature stage)
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Fig. 2 Monthly variations in mean oocyte diameter
distributions of Johnius dussumieri.
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Fig. 3 Histological observations of the oocyte of Johnius dussumieri. (A) Chromatin-nucleolus stage (Cn), (B) Peri-
nucleolus stage (Pn), (C)Yolk vesicle stage (Yv), (D) Primary yolk stage (Ys1), (E) Secondary yolk stage (Ys2), (F) Tertiary
yolk stage (Ys3), (G) Migratory nucleus stage (Mn), (H) Ripe egg stage (Re), (I) Transparent egg stage.
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Fig. 4 Monthly variation of the gonadosomatic index (GSI) values for female female Johnius dussumieri are expressed as
mean =+ SD.
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Fig. 5 Monthly variation of group maturity rate for female Johnius dussumieri.

676 FEARAHT Wit 292 2 - Ikfa 384 2
TELERs 43% o FLERIEL s H i Z PEEL (Table 2)
TERITERR > VELLERIE 2R (p<0.05) - B
TR L MR -

(2) ZRBIMLCEMLE

ZRBIPELLLI10 mm h—#HEE > AIHHEAE H
AFE M LB S RAE nm R In B 2R
220 mm  DURHRFLURESA Ry 3= K220 mm - [HfEf6 55
HEALESL (Table 3) -

J\ > PRGN

ARG Fr e SR R RE B 22 £ 4165.6 mm TL
A B - ] Logisticiitii A Ut fa PE Rk

AER (Pr) BiER (TL) BAMRRERATE

Pr = 1/(1+5420.0244TL) (R = 0.93, n = 229)

15 Pr=0.5fCARLRAFR - KIFHER 50% 14
SRRy 221.8 mm TL (Fig. 6) -

JU ~ GRS E B R A P

(—) ZIPE

2021 SRS HHAR Y] Friee - SEEHUIN SR
AZ SRR A RO LE (B R TR161.5 -
290.4 mm ~ #uE47.81 - 288.37 g ~ FIHE N
1.05-14.67g 2> GSI ks 0.95 - 14.57) > Zagigh
17,798 - 260,884%; » SE# (X + SD) }111,804 +
61,471K75N o
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Table 2 Monthly sampling of sex ratio of Johnius dussumieri collected from the waters off southwestern Taiwan.

Sample size of both female and male and ¥’ test for each monthly sex ratio were examined

Year Month Male Female Total Sex ratio (%) X
2014 Feb. 33 19 52 36.5 3.8
Mar. 17 12 29 41.4 0.9
Apr. 39 19 58 32.8 6.8*
May 71 29 100 29.0 17.6*
Jun. 50 32 82 39.0 4.0*
Jul. 30 33 63 52.4 0.1
Aug. 45 45 90 50.0 0.0
Sep. 10 7 17 41.2 0.5
Oct. 11 17 28 60.7 1.3
Nov. 17 33 50 66.0 5.1*
Dec. 40 27 67 40.3 2.5
2015 Jan. 11 15 26 57.7 0.6
Feb. 10 4 14 28.6 2.6
Total 384 292 676 43.2 12.5
*Significantly different (p < 0.05) as 1 : 1 ratio
100 r 00
. 90 Prz‘l/('l +e5A42—0A0244TL)
£ 80 | R2=0.93
%;o 70 t
g 60 | [ N J
S
,g)_ ig : o.9 ®
Be] H
230 | e o
g 207 53(1) 8 mm
10 F .
0 — o000 — —— YV . . .
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Fig. 6 Relationship between percentage of mature female Johnisu dussumieri and total length.
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Table 3 Index specifying sex, sex ration, and length for Johnius dussumieri. Sample size of both female and male and

x* test for length (mm) sex ratio were examined

Length (mm) Female Male Sex ratio (%) X
130 0 1 - 1.00
140 0 2 - 2.00
150 1 9 10 6.40*
160 7 27 20.59 11.76*
170 22 50 30.56 10.89*
180 35 59 37.23 6.13*
190 31 58 34.83 8.19*
200 36 72 33.33 12.00*
210 42 68 38.18 6.15*
220 62 24 72.09 16.79*
230 29 11 72.50 8.10*
240 13 2 86.67 8.07*
250 8 1 88.89 5.44*
260 2 0 100 2.00
270 3 0 100 3.00
280 0 0 0 0
290 1 0 100 1.00

*Significantly different (p < 0.05) as 1 : 1 ratio

137.2 - 290.4 mm - MEEE A RHE R EEECHE © FT
Eig A2 400 mm ; FIEE Cochin JEgik
My s 2 E R 99 - 209 mm (Venugopal et al.,
2014) > FIfE Ratnagiri ¥R% 5k 100 - 232 mm
(Kumaretal., 2014) - FIEERIGFAY R 45 -
215 mm (Fennessy, 2000) - AEFZeH: FCRU GG fa 2 B
KA BUEARE R 2 mTE S ENE TS R [l > &3
[ 2 R RE S T AN [ DRI B i i 7 T ~ R ~ iR
EEJIANFIFTEL (3% > 2008) -

gk

AT R GE 22 3RE 71% @ ERIER
T FE UG, f f 22 B3 600% - HEHIRZ A
T 72 e i DR Ry R A VSR 1R o (RIS
HMEEREERE Rk L e B IR - e Fa e
REME—-REEOFR#E > BEEERE
(Fennessy, 2000) - #f ALk fa R AR B - ASHTF
FEYRH - R R A AL SR R ~ IR R R K
TR A AR A L fthyfs i o6 7 =N AR 920
SAHIE] - FRfEAE TR - R ELE (1976) AIHATRIE
P e PR R B G LIS R - RARREEE -

I ERA S M S S AR FH I e > A7 R EIEE
Malabar g4 FQHH LG 8 3 2 R TE H Ry i) -
fT%} (Manojkumar, 2011) » E[IE Cochin ik 35
R HE TR - iRl - & (Chakraborty,
2000) © [RIk AT A3 1A e G AL o £ b e i B
AR EAR L - SSAE ST R By - AL IR
I R E R S R B G DI IR R = SRR
MR R (1976) HLLARMENEESRIA
[RITf i - AT R M AR B ) B (A E R
Z SRR - RBEE S A o -

= B

AR E IR A AT IR B O 0 B B 1B TP )
HEORM 5 3k #1BF  (Wallace and Selman, 1981;
Weat, 1990; Murua and Saborido-Rey, 2003) # k&
JEE N A ] o0 R = ¢ (1) [F P e s A
(synchronous) ; (2) 73 #t [\ 2 jkk #4 AY (group-
synchronous) ; (3) FE[EIPEKZE (asynchronous) »
Hor S LRI oI Ry il B, - AR DN R
SREGIRF - JUEL BB B A H R A A Bt
AN » BRI AN - A R
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waters of southwestern Taiwan. ——300m
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/NEFBE (Gazza minuta) (K, 2013) ~ APV HIfG
(Microstomus pacificus) (Abookire and Macewicz,
2003) - AR IR SR TE T - I
FESUEN . SN A IR A N R 1 (Fig. 2) »
S G A TER A H 3150 An - (Fig. 4) A
I Fe AR U Fr B S EUR » AL LA A — i O
Hirh BA REAEA [F] s B ONAANE - AT PR
BIR B NAPIN L IIRL o/ N2 ARG > AR
ARONEHEH - HEETH RAUGE A I 2R 7 it
[Fl25 A -

Y ~ AR5E
S AR FE S AT ARG Fr ~ SN - A2

FEL IR ol A0 EE B 2B T R R B H B AL S S SR A

7 o AHTEHREE bl 7 =CRIE AR a0 - A IR
SRR Y B PIINIREUR - RS B
B R 58 P8¢ Ry 0.52 mm DL 1= > H Fig.
2 BEUR 2 - 9 HUr PRI KR 0.5 mm > 6 H 3B
ARG R 2 8 H g A IR Ry
0.8 mm - 9 HBHAE N - 10 A0 M £ i
1 0.1 mm o AJEIREAGEEAE 2014 52 2 HE 8
R AR FE AR TR BRI AR H 7 Fereh GSIEZ 3 LLE-9 A
REBHAn NeE- 10 H#2 2015 4% 1 H GSI #fEFe#y 1 /2
o AR A R A () H 8 AE 2014 £ 5- 6 F
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Reproductive Biology of Sin Croaker (Johnius dussumieri) in the
Waters off Southwestern Taiwan

Jia-Shin He, Yi-Shu Wu, Li-Ting Hsiao, Yi-Hui Chen, Shwu-Feng Yu" and Long-Jing Wu

Coastal and Offshore Resources Research Center, Fisheries Research Institute

ABSTRACT

The sin croaker (Johnius dussumieri) is one of the important commercial species for trawl fisheries in
southwestern Taiwan. Monthly samples of specimens taken from the trawl landings at the Ziguan and Tungkang
fishing ports from February 2014 to February 2015 added up to a total of 676 specimens (292 females and 384
males). The total length (TL) and body weight (BW) of the collected fish ranged from 137.2 to 290.4 mm and
from 37.5 to 320.5 g, respectively. For females, the relationship between TL and BW was estimated as BW =
7.0x10°5TL31% (R2 = 0.947, n = 292). Based on the macroscopic appearance, histological examination of ovaries,
and gonadosomatic index for these specimens, the spawning season for the sin croaker in the coastal waters off
southwestern Taiwan likely lasts from February to August and peaks from May to August. The mean fecundity
and mean batch fecundity of this species were estimated as 111804461471 and 30259+22015, respectively. The
sex ratio (female/total) was 0.43. The size (in TL) at 50% maturity (L50) was estimated to be 221.8 mm. Logistic
curves describing the relationship between the proportion of maturity at each length interval and TL were estimated
as Pr = 1/(1+542:0.0244TL),

Key words: Johnius dussumieri, reproductive biology, size at maturity
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