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FM - BRI PG A g PHEE IR
R - SRAEFEEE - EERBEEINE - BRI
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Iy R - Tt IS B S A (B
T -
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FOHEE REEURHIRAGR - B BRI A
TR ORAE BN DR B R RN T30 ~ FRFE 3¢
A EZEERR (45,2003) © (Kbt > AWTSEEH A PERI
T P S AR T AR W ERSEA TR R 04T - TS R
SR A SRS E IS ~ AEDNRERE ~ PREE ~ 50% 1%
AR ~ ZRNE - AEFEIR AR ~ IR E R ~
Nt RS A A D ER AN, - SR B AR IOR A
AN TRt B B EE RS

FOREEL /5 7k

— > BRAERER

AFEREATR SRR [y 2012 42 7 H & 2013
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(total length, TL) » &HfERE Ky 0.1 mm - FHLLIFEF
ERFE (mettler toledo PB3002-S) JHI'EREEE (body
weight, BW) ~ fallsEAlEE (gutted weight, EW) ~
A FE MR B (gonad weight, GW) EA Tl 88 (liver
weight, LW) ~ F5HERE s 0.01 g » ARFHIREREAE 10%
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(Z) &TERR$EE (gonadosomatic index, GSI)

AETEZREILL GSI 9 H M e AAE - &
HAATT -

GSI = (GW/EW) X 100

Jite N GW LB JERREE (BA7 ) EW Ky
Al EAEE (A e -

(=) FFi@s8l (hepatosomatic index, HIS)

PP I i 5 H g b w2 e T 2B BRI ik
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HIS = (LW/EW) X 100
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(70) BEsmE (condition factor » CF)
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CF = (EW/TL?) X 10°

g EW Ryfafe R E (A7 0 g)
TL }2 e (S : mm) -

() BEREE (group maturity rate)

ARWTFEARIEERR (2007) ~ 5 (2010) - fFAEFA R
T FREF (immature) ~ (ZFAH (maturing) »
EREN (matured) FEEDNER (spent) FEVUEFEEL -
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(7%) MH (sex ratio, %)
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oo AT HBIE LE RS Al B R 2 PELE - BT
RATF

TELE = Mg / (M B i )
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Bt -

(1) 22008 (fecundity, F) EREBZREEDNEY
(batch fecundity, BF)
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Wl Iug - BARE NI
F=(0.05 g JNEHIIfK =0.2 mm ZHN% /
0.05 g JUELER) X JNELEE
BF=(0.05 g JNHHREIIE =0.6 mm ZHH% /
0.05 g PHEELHE) X PG E

(V) 50% $pEhEsER (size at 50% maturity)

AR 2R DL 20 mm FofEH - B EAHRRY]
Fr ke GSI SEH AR ER A A FE R E M B L]
FFFIH logistic curve (King, 1995) B4k 20K
50% HyRERAV] - HEHEZATT ¢

Pr = 1/(1+e*'0Th)

JiREErp  Pr Ry#vE skl ~ TL R (B
fi : mm)~a~b REE -

TR <

— ~ G R B REEE ER  A

AWFFEHAR S HREE 871 A > Hrhitf
348 |2 fERHIE Fy 185 - 480 mm - {5 E fIE Ry
60 - 1,247 g - =R BlgE 7 SR RARAT R YIRS -

BW = 2.0X 10°TL29% (R>= 0.974 » n = 348)
(Fig. 1) »
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Fig. 1 The relationship between total length and body
weight for female Atrobucca nibe.
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BEINHEEREZRELR (1993) - 4
(2003) ~ Lee et al. (2005) ~ Wu et al. (2012) ZEffi5e
A EARHE - FONHHIEERE S 3 B R B - 348 &
i F A AR SE R TRERR Y - HORSESRATT ¢

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

TELCFE B IR RE /)N » NIRIREBR R JIRAE
0.02 - 0.15 mm ;Z [ - B fe iR ARRE GeplR £t »
SRk (basophilic) (Fig. 2A) -

(=) EiE8{=HA (Peri-nucleolus stage, Pn)

TELERE BRI A > AR AR BB R SIRAE
0.13 - 0.25 mm Zf#] » G—fEBHEE H AR -
AR A B JE B e i — L/ AR A > M E 2
WgPE (Fig. 2B)

(=) DNEREHEA (Yolk vesicle stage, Yv)

1 BL I B ONA A1 R 2 B Sfs Bl - SRR
A —PEEEAR » B —ERAYAIREAZ > H BRI =
il > BEBRERRLE > IEEAE 0.20 - 0.35 mm Zf{
(Fig. 2C) »

(F9) #D#%ON=HA (Primary yolk stage, Ys1)

TELLFE B SRR K - o B e/ N
TERITNEER  PIARLE 0.32 - 0.45 mm 2 [ (Fig. 2D)-

() ZFRINEER (Secondary yolk stage, Ys2)

1E BB B ey A/ N - G BRARER e
Mtz JE [ > AHRE Ry SN E R B E R - IR AE
0.40 - 0.53 mm [ (Fig. 2E) -

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

TELLFE B OV BB 1 C & OF Ry BN 23] - B
B BREHR A/ N S B R R R o - INIRAE 0.52 -
0.65 mm 2] (Fig. 2F) »

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

1 LR BN ER & OF N S ] > TGy A/ )N
iR AR EHIEZL Y e 2 RIS S N AR S
0.60 - 0.80 mm 2 [ (Fig. 2G) °

(J\) SE#HER (Mature stage, Re)

FE LIS B IR AR 2R - gl &8k
R » JIEEAE 0.70 - 0.95 mm (Z[#] (Fig. 2H) » [tk
P B FE P 25 B EE % U810 (post-ovulatory follicles,
Pof) (Fig. 2H) -

= ~ AR RS B

TEDNELASMEL ~ A B IR i i B L
YIFRUARER - KON R VU AN R AP B -
(—) RAUAPEER

EFE B TN EE 24/ MR - HAIRIEE B E
YR s IRIBRERR AT EISE - K BRI
SRATIRE B - AR IRAE S = 1.38 - IR TR
0.02-0.25 mm Z [ -

(Z) PRFAPREER

ONEZM A > BRI = E gt 1]
DUAHRE B N ORE - ARIBFHRREAYEIES  $U4E
DN 58 = A OV e AR B, - AR T AR A
1.38 - 8.0 2 » IIREIEE 0.20 - 0.65 mm Z L] -
(=) SRUFAPEER

SUELIREREA - A H e faE e - DS 54
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IMEFFHBREE > AT ARG R ERY I - IR 2
IR - B E HOR G (O Rkl 21 ARBRAH AR
HEIEE  ATERZ R B 2 5e SRS B, - AR JE RS
#=8.0mm > JIfL=0.60 mm -

(F0) EEDRRPEER

FE RPN AL B e AR B/ - DS
B — L REPIRL - 3 H T3 RIS T S 25
SHHNE -

VY ~ AESEBRFREOH Bl b

A FE R TR RO s By > HP I E R E R
0.85 - 6.54 ] » 2012 4= 7 & 9 HAJHNRSERERF
FERARAE - 2012 4 10 A2 12 A/NEEEry B7t
2013 4F 1 HiRH EFHZE 491 > 21418 E71E] 5
HRstild 6.54 - < #%Fia i (Fig. 3) -

Fig. 2 Histological observations of the
. oocyte of Atrobucca nibe: (A
‘.. Chromatin-nucleolus stage (Cn), (B)
. Peri-nucleolus stage (Pn), (C)Yolk vesicle
stage (Yv), (D) Primary yolk stage (Ys1),
2\ (F) Secondary vyolk stage (Ys2), (F)
Re_— Tertiary yolk stage (Ys3), (G) Migratory
=8 nucleus stage (Mn), (H) Ripe egg stage
2 Re), Post-ovulatory follicles stage (Pof).

o~ FHE SO i ER b

IFgFa s H b > O EE R 1.21 -
223 [ti]> 2012 4F 7 A% 12 A S ERAERRAR
B - 2013 4 1 HZ 5 AR EE > 6 H MR
2 1.35 (Fig. 4) -

/N~ HEwaE H R b
Wi RIS D B E > FSPEIIE AR 0.9 -

0.99 [H] » HEEEAY I R A B 2 Bl AR Y AE 17
(Fig. 5) -

L~ TEREVE H L

B SRR RGN F Al  BEFRRY 2012 4 11
H BRI R ES - LEBTRy 2% - 2 #&Badasn
BT 201343 H ~ 4 ANk 44% F150% 05 H
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Fig. 3 Monthly variation of mean gonadosomatic index (GSI) values for female Atrobucca nibe (n=348). Solid circles

with vertical bars denote mean + SD.
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Fig. 4 Monthly variation of mean hepatosomatic index (HIS) values for female Atrobucca nibe (n=348). Solid circles

with vertical bars denote mean + SD.

EU B B LB 61% - 2 #BIIE R (Fig. 6) «
JU~ LR

(—) BhIMELEEE

AWTFEFTEREEHIEEA H BITELLER Table 1
N o WEFORy 348 B2 ~ fifEff 523 B2 o TEEET 0.40 -
AHERLES I RRERR LR R =
B (X?=352,p<0.05) - HEFRBORIAE L NMER -

>=

(Z) ZRBIMLCEILE

R RIMELELL 20 mm Fy—#HER - WTHAREE H
AREVE LG FEE ERAE M - 2R

300 mm DU NRRDUSERECR £ > AR 300 mm - [ifffR
HERGEZY (Table2) - fERBRA 2 A > f3R

Fy 420 - 450 mm I > (EEREEE] | BRER | B
@ o

L~ 50% PEREAEE

I £ BSE A 4 P B A R BRARAN Fig. 7 » Ki25HH
PRV AT ALY T 43 FEEH - Logistic curve »
KIFRATRAANT ¢

Pr=1 /(1+eﬁ.29+0.02TL)

#F Pr = 0.5 FCA HLRITR=CRIFIESR 50% 1HER
R 2R 310 mm -
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Fig. 5 Monthly variation of mean condition factor (CF) values for female Atrobucca nibe (n=348). Solid circules with

vertical bars denote mean = SD.
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7 The relationship between maturity rate and total length for female Atrobucca nibe.
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Table 1

Monthly sex ratios of Atrobucca nibe collected from the waters off southwestern Taiwan. Sample sizes of

both females and males and ¥’ test results for each monthly sex ratio are listed

Year Month Female Male Sex ratio(%) X2 p
2012 Jul. 28 33 45.9 0.4 ns
Aug. 19 45 29.7 10.6 *
Sep. 24 41 36.9 4.4 ns
Oct. 15 42 26.3 12.8 *
Nov. 53 45 54.1 0.7 ns
Dec. 28 50 35.9 6.2 *
2013 Jan. 29 41 41.4 2.1 ns
Feb. 30 31 49.2 0.0 ns
Mar. 32 33 49.2 0.0 ns
Apr. 34 26 56.7 1.1 ns
May 18 44 29.0 10.9 *
Jun. 21 43 32.8 7.6 *
Jul. 17 49 25.8 15.5 *
Total 348 523 40.0 35.2 *

ns: non-significant; *significantly different as 1: 1 ratio (p < 0.05)

+ ~ ZEPN B EE R AR DN
(—) 258

AT T 74 EMERIIZRINE (F) 8
By 231-480 mm - BEEE R 121-1247 g DUEE R
1.3-139.9 g AJARRFERCEy 1.48 - 23.17 » 258K
By 23,506 - 1,243,852 iGN » SEHIZRPE (+SD) By
247,426 + 227,408 }i 5[ o

(Z) ERENH

AFEI 1 A S N 19 EREFACIG TR
EEDNE 2 E R 255-415mm - 88 202-716¢
PNELE T 14.3-88.7 g » A FHARFERUR 3.16-23.17 »
R EENEHEE Fy 12,888 - 133,065 KL - SPEZEDN
# (+SD) J 57,576 + 37,205 Kilp -

B

MR = R HE R RO R SRR AR
Fo 45 cm > 25 (1993) {ERAEIHPEATRERA
MEABER TRy 42 cm - [ ARFSERTIIE Z B iAE
871 BfgAH > 5 5 BRARERE S em DL L &%

RNITEEARRGRSE 48 em » HREE SRS E - 52
BB EROVIRIZRRS - a0 R - &Y~ el
GRS BT ~ R RACBIKREE (3, 2007) - %2
(1993) T R E B R AITSE - faH Ly
M EfeR B 53.38 em » k {E}% 0.187 ; 5§ (2008) H*
B LSRR R A IRIE R Sy 57.6 cm > k
B Ry 0.275 - TR < Bl k HR 0.279 (FeRk,
1974) o F5ftiE S REUR - NRIERARIEE
AR EHARFE - SRR A A e R
ST R AORREE ~ B A ZKUR ~ PR ~ AEEE AR A TRy
AEFTE (5K, 2008) -

AR EE I R AT AR B DA I B B 1B TP )
HESNAY 5 =03 #] B » Murua and Saborido-Rey (2003)
e Ry R E NN A] o Ty = - — ~ [ VY
(synchronous) ; — ~ 43t [B] A& B 24 AU (group-
synchronous) ; = ~ FJE[R[Z B (asynchronous)
TR A N LR AR Y P8R o SRR —IRONE R A
A TN [F] AR B I - — R E R —
RS REEAR S B - A A JE Ry 1 - 5
H o AR E B A RN S PR AR (A
ey bt AHHFFEHERT R iy 2 O =0k 43 LA
Y -
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Table 2 Sample numbers of both females and males, and sex ratio in each length category of Atrobucca nibe. Sample

sizes of both females and males and x? test results for length (mm) and sex ratio are listed

Female Male o )

Length (mm) (n=348) (n=523) Sex ratio (%) X p
170 0 2 0 2.00 ns
190 4 24 14.3 14.29 *
210 17 34 33.3 5.67 *
230 37 136 21.4 56.65 *
250 59 107 35.5 13.88 *
270 31 75 29.2 18.26 *
290 63 77 45 1.40 ns
310 52 37 58.4 2.53 ns
330 27 11 71.1 6.74 *
350 20 9 69 4.17 ns
370 20 7 74.1 6.26 ns
390 9 3 75 3.00 ns
410 4 0 100 4.00 ns
430 1 1 50 0.00 ns
450 1 0 100 1.00 ns
470 2 0 100 2.00 ns
490 1 0 100 1.00 ns

ns: non-significant; *significantly different as 1: 1 ratio (p < 0.05)

WRIBRHARY) Fr ~ A JE R 8~ A= TARREF RS
H 5 EeAHRH B E s A A e 1 HE S H
FTEREEEIRVRRAS - TNE PG 28 BAAE B I
i o FHAE SE R R EOH R B v R Y - AR TE R
PIEEE 2013 £ 1 HE 5 HA T as i iR H
i Foren » 5 HIREBRAA TR AR JERREE R H Al
BMEAE 2012 4F 11 H % 2013 4 7 H ARG
HER S BRE 1 ABIEE 5 H PTG LB
5 o AR DA AT SIS IR > HIE =S v
tak e B M o AR FEEAAE 1 HE S B A S 3
HESH:-

AR S BRSNS RR L > BN b
5% B 75 (Holtetal., 1985; 25, 2002) K zGiEs
522 Rl B 7K (45, 2000) - [RIHEAR FEPR &
i i A [ B IR vy AR FEER B o ARGE R L AR T Y
HAY (%,2002; if,2008) - 2= (2002) 5 BT
2 L A A B A T A B B A AR L > K
16 3 - 5 HEGEREE - SR BRI SE A HERTY

AT e — 2 - fE 2 A ER R LS 2 e A JE A
14 HZ 6 HIE (5%, 2008) » 1 B4 i A4 FE HIAE
IRy 8 HZEREME 3 H (Fennessy, 2000)
BN REMGERy 2 HE 7 H (Murty, 1980) ©
FISHONAARE A R0 SO I HERE - E A
INEE RSO - DR BRAG A4 BN - A R IO AR
Z MBI (gonadotropin, GtH) RIEINEA:
ji M e B 0 (2 BE T B & R DR AT E
(vitellogenin) » JNERTERIMK X RIVEE - &
i GtH F1E P S R SRR 2 N - LA
P /N E A (exogenous vitellogenesis) (25,
2002) - Htum (1978) $&H - FFgds ] DAV E Ry fe
FEINETRE S A F I FEAR Sl A A PN f e
FEINREAR - JRBI Rt E B (b v] DAHE RS AR5
- PR (1974) fRH - MEFYTNELRERT - 1T
HIPEAR - MRS E KR EAIIEIE - (RTINS -
BRI RERE & & - [EARMIEH - HEfaLE
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R IR FE AT R BB - A TR
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REHC2H > BTN 1 -5 A > SRR
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310 mm Ry R i ol ik SEA R 00 R - A
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IR T Rl - fa T AR R AR AR
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ABSTRACT

The black croaker (Atrobucca nibe) is one of the important commercial species for trawl fisheries in
southwestern Taiwan. Monthly samples of specimens taken from the trawl landings at Tongkang fishing port from
July 2012 to July 2013 added up to a total of 871 specimens (348 females and 523 males). The total length (TL)
and body weight (BW) of the collected fish ranged from 158 to 480 mm and from 43 to 1247 g, respectively. For
females, the relationship between TL and BW was estimated as BW=2.0 x 103 TL?°% (R?>=0.974, n = 348). Based
on the macroscopic appearance, histological examination of ovaries, and gonadosomatic index, the spawning
season for the black croaker in the coastal waters off southwestern Taiwan likely lasts from January to May and
peaks from March to May. The mean fecundity and mean batch fecundity of this species were estimated as
247,426 £ 227,408 and 57,576 + 37,205, respectively. The sex ratio (female/total) was 0.40, but females
outnumbered males at TL > 300 mm. The size (in TL) at 50% maturity (L50) was estimated to be 310 mm.
Logistic curves describing the relationship between the proportion of maturity at each length interval and TL

were estimated as P = 1/(14¢622002TL),
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