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Spawning Period and Sex Inversion of Black Seabream Acanthopagrus schlegelii Collected off the
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Hyun Song'* (Fisheries Resources Research Center, National Institute of Fisheries Science, Tongyeong 53064, Republic of
Korea; 'Fisheries Resources Management Division, National Institute of Fisheries Science, Busan 46083, Republic of Korea)

ABSTRACT

This study sought to reveal spawning period and sex inversion of black seabream,

Acanthopagrus schlegelii collected off the coast of Tongyeong, Korea. The monthly gonodosomatic
index (GSI) showed the same pattern of between both sexes, and it was estimated that black
seabream spawned once a year (between April and May). Histological examination revealed the
transition from male to female sex, size of fork length bisexual gonad with ovarian (primary
hermaphrodite; progress from male to female, MF) was seen at 20.5 to 39.6 cm and bisexual gonad with
testicular (post hermaphrodite; female development and Male degeneration, FM) was seen at 26.4 to
50.2 cm. The egg diameters was in the range of 0.02 to 0.60 mm, with the smallest average egg diameter
of 0.09 mm in February, the highest average egg diameters of 0.43 mm in August, and the range of
fecundity was number of eggs 277,148 (33.9 cm) to 2,772,421 (34.1 cm).
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M =

3= (Acanthopagrus schlegelii)S ‘595 (Perciforme) =
o] T} (Sparidae)oll &3t= ol =2 Sutet A AL, 42 27t
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™, 2002 =) AJZHE HAEthEsg BiohEgolA gdEo R
AL "ReFth(Kwon et al., 2009).
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(Kang and Shin, 2008), A&3}(Lee et al., 1994), 12| A
(Choi, 1996), 2]©]¢] WE}AT (Yoo et al., 2003; Ji et al., 2008),
<4 9 Al (Kwon et al., 2009) 18] 1 S3ARIZE (Chio ef
al., 2018) 59 AEC] FYE|o] gL, T A= AA]of <]
A48 (Tony er al., 2003), YA A Z o] WA (Lee et al.,
2008), AFHAAA (Law ef al., 2017) 18|22 JAYAIAF (Law et
al.,2017)7} o] Fct.
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7 wokon, o]% ZhAsittrl 1988 369E 02 7HA Wk,
] R&H o7 27187l 20059 P 1117ECE &
7Vt L, ThA] Al 20139 654 20| THA] Z7bste &
AE Boln T 5zt Bt ogF2 939522 oY H T}
(Fig. 1). FARAFL 20100 2254802 71 &9kom,
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Fig. 1. Annual catch (mt) of black seabream Acanthopagrus schiegelii
in the Korean waters.

2017¢0) 1,725802 AA|FH o2 =718tz 20200l
611E0]| 1, A Fw2 AArgo Q3 AdERFolgolA 70%
o]go] ojg =1t ITH(KOSIS, 2020).

Choi (1996)= T4F AAtolA TAAE FoE T3l AFtAl7]
£ 59 22 AP o, Kwon et al. (2009)2 o= (Hy vt}
A oA FARA 7| = 5~64E FHF
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Fig. 2. Sampling area of the black seabream Acanthopagrus schle-
gelii collected off the coast of Tongyeong, Korea.
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Table 1. Number of samples, ratio of sex, fork length of black seabream Acanthopagrus schlegelii caught in Tongyeong coasts from February

2020 to January 2021

Number of samples Ratio of sex Fork length (cm)
Year Month Female Male
Female Male Female Male
Mean Min. Max. Mean Min. Max.
2020 Feb. 27 23 0.54 0.46 37.1 30.8 435 36.5 323 439
Mar. 25 31 045 0.55 36.2 294 419 324 20.5 41.6
Apr. 15 25 0.38 0.63 36.8 324 41.8 379 340 421
May 28 33 0.46 0.54 372 337 415 350 30.1 404
Jun. 38 31 0.55 045 38.1 326 442 370 31.7 427
Jul. 33 22 0.60 0.40 38.6 320 50.2 359 320 48.3
Aug 28 16 0.64 0.36 390 356 427 389 36.5 43.6
Dec. 15 32 0.32 0.68 37.7 310 420 356 28.4 46.0
2021 Jan. 20 28 042 0.58 340 26.4 40.7 34.6 24.5 41.1
o A3t IAAIZ] T OLYMPUS SZX10 (Olympus Corp., 16
Tokyo, Japan)¥} isolution liteE 0|83} W3S SA4s4 1l 1 ’l\:/learlr;ale

EZHres EE B R o 2 A5ote o 2
o] .
GW
Fc=
GWs
o7]A Fc (Fecundity)= &4 W AAIGE, GWE BAla S5
(g), GWs= 29| X (sample) EF, ny= GWs W2 Wo|t},

X ng

2 o

A=Y ARMEEE ATst] flsf mi e 30ute] oS EE
R Peom, 20209 29~8L7HA], 1295 20219 197+
2 971L7r FHE FEEL 470/0A Fch L BT AR
H3E A EH AL 34.0~39.0 cm (Min. 26.4; Max. 50.2)
I, $AL 34.6~38.9 cm (Min. 20.5; Max. 48 3)3th. Ha4
4 BE 8ol 7Y wtom, Al 1] 7P Ak
2 390] 71 Agka oo 2 1Yol AQtth(Table 1).
o] ¢ AulE 15| Qi MF= 32 &2 WiEst
FM= Ao 2 whstqitt. AA| 4T =39 Ful=
:0.522 22719] Au]7} thA =Qko o (Table 1), 447} 12
FARY et gAY T Eokom, HA AL A
o] gulE 90% FEAA FAZHLE F2ogt zto|E Bk’
test, P<0.1).
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Fig. 3. Monthly changes in the gonadosomatic index (GSI) of black
seabream Acanthopagrus schlegelii caught in Tongyeong coast from
February 2020 to January 2021.

L 1.2601%0th. 79| GSIE 290) 144004 Z7151HA 49
11342 71 =ko 590 7972 &2 7S Ho|th} 6Y
o= 3242 F43] Fad sdolls 7H W2 0292 YER,
-4 7he) L FARE S Bt €E AR ASERR

HIE 53l F AR 7= 4~592 A3
TAAEY A2 Feie 29 ol ez 53
A g4 e gt ok 213 AA3E B3, A
o]

AR 712 E A 27 1A S A A71E Ad 2R

2 AgE e S st (Fig. 4).
SAASA BAHEY $A Ar 2T A4S Y 5
o

o A9t FAGA] 48] AYH 7RG 154 eme] of2d
AAE 371 AHSHATFig. 4A). oA 2717 At
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Fig. 4. Photomicrographs of developmental stages of Acanthopagrus schlegelii based on histological observation. (A) Male. (B), (C) Appearance
of a germ cell near the lateral side of the blood vessel on the inner wall of the central cavity. (D) The central cavity was compressed to the edge
of the gonad with the development of mature testicular tissues which were filled with spermatozoa and ovary tissues. (E)~(G) Testicular tissues
as the main tissue during the early post-spawning period. (H) Ovarian tissue as the main tissue during the post-spawning and intersex periods. (I)
Ovary in the spawning periods (CT, connective tissue; OT, ovary tissue; OW, ovary wall; SC, spermatocytes; ST, spermatids; SZ, spermatozoa; T,
testis).

Ho| Auto g FREUA 7Hsa ZAA Yehdr] AZsi b
24|27} vlAlsHA] Uehdr] Al&skgiTh(Fig. 4B, ©). A71A4Hs
SANA F7A-FEAZ FYetHA] FaGH} dade B
H BHe SoRE pRo| 7hEstgla 2R HACR
§&3] AT (Fig. 4D). T7|AH-8-5A Al7]oA Fiade
b ZopA| 1 FAGL HY dAGE FHORE SN Y
o8 JRAH o8 wgen] dA9 9| Rul7t Z44E AR rh(Fig.
4E~G). 49 Z4E EIEUA G Rus ARy
2H3% dA 0] B5S VEiTH(Fig. 4H, D).

WREY A9 BALE 2AFH 0 R JHslA JHEE
n)&, 55, A%, 959 dAZ fLEsHTH(Fig. 5). dAE Tl
STHANA d2aAS wet 27] AR FQ dRAZEE] Y
7 Zog AAST QIYIT (Fig. 5A), YRAZEL 1oz
WS Qlolth FETA A E Fo| 9l dRAEZEC] HA
EE G o, GSEA] FA3 A AL 4 W) 2o
(Fig. 5B). A&TAlo A= d49) ddo] G243 zg= ot
Fo| ¢8-S I dRAZE] FdstG o, 7 HEAEZY
A71% F2p F7ret o, dRAES0] 2A A7 ddstia
HTE2 ALE £33 I A3 W= ok (Fig.
50). g=dA A= B Y F7E 2 &5 dREAZE F
2 AL lgleH, St njdgE GRAEE| FA

Table 2. Fork length and fecundity of black seabream Acanthopagrus
schlegelii caught in Tongyeong coast from February 2020 to January
2021

Mean Fecundity (Number of eggs
Month  fork leeangth N;‘;‘f}’flzs"f a g2
(cm) Mean Min. Max.
Mar. 33.6 2 292,012 277,148 306876
Apr. 33.6 4 1427340 265473 2772421
May 344 7 1,748,820 1,172,364 2,723,886
Jun. 34.6 2 2400,164 2,142,966 2,657,363

EA5k5ich(Fig. 5D).

AR dF HIE AHEW (Fig. 6), 2¥87H 74714
0.02~0.60 mm&] o] TAEon, 2] Ht FHS
0.09 mm= 7Hg Z9kar, 8of Ft ¢4 043 mm 7HE #¢t
o 3 24 Bt AAEEY F A= 4~5901%lL,
4 HHASE T8 AT A% 13 Aldsks Ao 29l
=it

S Zelstr] e, St whiE o< o4k A
AE o2 THLE A4stgr o= 277,148 (33.9
cm)~2,772.421 (34.1 cm)P 2] HYE 2 Fh(Table 2).
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Fig. 5. Gonad transverse sections showing different maturity stages of Acanthopagrus schlegelii ovaries (A), immature stage; (B), maturing
stage; (C), mature stage; (D), ripe stage (EPO, early perinucleolar oocyte; LPO, late perinucleolar oocyte; TYG, tertiary yolk granule). Scale bars
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Fig. 6. Size frequency distribution of egg diameter with the pro-
gression in different mature stage of black seabream Acanthopagrus
schlegelii caught in Tongyeong coast from February 2020 to January
2021.
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= Woll A Kwon ez al. (2009) {5 eS| ol A 57
o AEES dder ERIF A A7]E 5~690lL,
ZFFOIAF 172 cmollAl= 438 WA= §1aL, 38.4 cm ©]
Aolld= A JiAI7E 4T AR AL, 50% X%
AL 267 cmE FH3}H T QoA Law and Mitcheson
(2017)& BT A EE5TalolA MAlst= AAdFY AbtAl
7l 114 o8 382 F35AL, 50% B A%
(Standard length)2 29.1 cmZ 213} T},

B AT AT AFRA7|7F 2 AT (Kwon ef al., 2009)¢]
Aspuch W2 ol 97k s 79 Folelx), mirkE o] 1}
53 7S] B4 AolQAE FF WG a7} FrhEolop
3 Aolt}, =3t =] A3 (Law and Mitcheson, 2017)2)
AN 2L 169~234°CR B 2 Folo] Tt
F7h s, JABAFe] 79| 7oA ¥ ek ol
7 A 4] 2ololx], AL WREAL A7 Holg)
A A&7 477 Baste,

%3 Huang er al. (2002)& =9 B4 YEHAE <
SFH A 2~392 AekA] 7] (Spawnig period), 4~59-2 7] Ab
2EA]7] (post Spawnig period), 6~9E42 XA ZFA] 7] (intersex
period) 22|31 10~ 1292 A7] AFEA]7] (pre Spawnig period)



42 OlsHHE - M= - REM - STM -

N
b
to
>
o
op
P
]

F9) AREA717E A A o]0

u

<
ol

o Ol
o Fi
s
i
o{o
ox

Y

)

&
re
FPI

A3 U= ‘éh’zit}

2 dAFolA AR ERls7] Y8l ZReE Al
ArE AAAE st A}; stR o QA 23ke= *P'D'J
o] A|ZtEl= 39o| 71AF Aglal, 6Yo| 71 Wekon o=
AZA719] 2pol2 A=Y, AE FE WA= HEA
AU FT AA MA+Y FEEE S A AEEA
£ Al dart itk

IUollA= BAAEY AL E Yl SAAE 25em 9]
st2 Akl §ler, 2021 378 Foi7|& AEsHHTH(5.1.~
531). A2 AAAEY Y= 10008 F=olH, F2 oFYF
A o2 FASH HSkE 53 222 2d FoE A4
2A)7| S 2A37) & St} (Jeong et al., 2010).

£ AT e A TS FRsto] a4 234
Aoz QAT S Felgrozn AATo]F o AU S
ARt 7| 2A R E AlFstaA} gt

O_L,

o (o]
p -

2 ATdE Al AAshe AAEY ARAEH S A1E
{3 2020 29RE 20219 19712 5F AtelA ojg=
A& F 470704 (7FFolAIE 20.5~502 cm)E SIS Z 519
o 9ol AAske AEEY I AAasE=A] 4= (GS]) Wst
£ 53l U5 BF SUT S HolH 4~5¥0] ARA7|=

FAENL, A 13] At Aoz SlFH N—!W—‘l %
A< Tl FAA G R JASss S SRl
i71z}%—g~xﬂ (MF)¥& 20.5~39.6 cmol| 4] 23, T7lx}v51ﬂ

(FM)E= 26.4~502 cmollA Egth Y42 0.02~0.60 mm H
AFon, 290 B FA-L 009 mmZE 73 2L, 8ol 3
& HAL 043 mm 7H B9, T4 277,148 (33.9 cm) ~
2772421 (34.1cm)E o] HYES 2t

At Al

o] =R 2021¥E FH5ATY 2 o] GRLERA}
(R2021027)2] 2] 9S Bro} 2305 AU,

REFERENCES

Choi, J.H., W.S. Oh, E. Yoon, Y.J. Im and K. Lee. 2018. Target
strength according to tilt angle and length of black seabream
Acanthopagrus schlegeli at 200 kHz-frequency. Korean J.
Fish. Aquat. Sci., 51: 566-570.

Choi, Y. 1996. On the growth of young stage Acanthopagrus schlegelii
in Kunsan Coast, Korea. Korean J. Ichthyol., 8: 9-13.

Huang, J.D., M.F. Lee and C.F. Chang. 2002. The morphology of
gonadal tissue and male germ cells in the protandrous black
porgy, Acanthopagrus schlegeli. Zool. Stud., 41: 216-227.

Jeong, M.H., HK. Lim, Y.S. Kim, S.Y. Kim and YJ. Chang. 2010.
Sperm collection time, sex steroid hormones, and gonadal
development of black porgy, Acanthopagrus schlegeli, accli-
mated in freshwater. Korean J. Fish. Aquat. Sci., 43: 474-
481. https://doi.org/10.5657/kfas.2010.43.5.474.

Ji,S.C.,S.W. Lee, Y.S. Kim, G.S. Jeong, J.H. Yoo, N.J. Choi and J.G.
Myeong. 2008. Changes in feeding habit and body composi-
tion of black seabream Acanthopagrus schlegeli released in
eelgrass zostera marina bed. J. Aquaculture, 21: 278-284.

Kang, K.M. and H.O. Shin. 2008. Behavioral characteristics of black
seabream Acanthopagrus schlegeli in Yeosu waters during
winter. Korean J. Fish. Aquat. Sci., 41: 48-53. https://doi.org/
10.5657/kfas.2008.41.1.048.

Kim, I.S., Y. Choi, C.Y. Lee, Y.J. Lee, B.J. Kim and J.H. Kim. 2005.
[lustrated Book of Korean Fishes. Kyohak Publishing Co.
Ltd., Seoul, Korea, p. 478.

KOSIS. 2020. Korean Statistical Information Service, Statistic Data-
base for Fisheries Production. Retrieved from http://kosis kr/
index/index.do.

Kwon, H.C., C.I. Zhang, YJ. Shin, K.H. Kim, J.I. Kim and Y.I. Seo.
2009. Maturation and spawning of black seabream Acan-
thopagrus schlegeli in the Southern Sea of Korea. Korean J.
Ichthyol., 21: 93-99.

Law, C.S.W. and Y.S. Mitcheson. 2018. Age and growth of black
seabream Acanthopagrus schlegelii (Sparidae) in Hong Kong
and adjacent waters of the northern South China Sea. J. Fish
Biol., 93: 382-390. https://doi.org/10.1111/jfb.13774.

Law, S.W.C. and Y.S. Mitcheson. 2017. Reproductive biology of black
seabream Acanthopagrus schlegelii, threadfin porgy Evynnis
cardinalis and red pargo Pagrus major in the northern South
China sea with consideration of fishery status and manage-
ment needs. J. Fish Biol., 91: 101-125. https://doi.org/10.
1111/jfb.13331.

Lee, M.F.,J.D. Huang and C.F. Chang. 2008. Development of ovarian
tissue and female germ cells in the protandrous black porgy,
Acanthopagrus schlegeli (Perciformes, Sparidae). Zool. Stud.,
47:302-316.

Lee, Y.D., B.S. Kang and JJ. Lee. 1994. Sex differentiation of the
black sea bream, Acanthopagrus schlegeli (Bleeker). Korean
J. Ichthyol., 6: 237-243.

Tony, HM, W.Y. Ho and C K. Wong. 2003. Feeding ecology of larval
and juvenile black seabream (Acanthopagrus schlegelii) and
Japanese seaperch (Lateolabrax japonicus) in Tolo harbour,
Hong Kong. Environ. Biol. Fishes, 66: 197-209. https://doi.
org/10.1023/A:1023611207492.

Yoo, K.H., D.J. Hwang, Y.H. Yoon, G.S. Jeong and H.J. Go. 2003.
Initial adaptation of released black sea bream, Acanthopagrus
schlegeli in Gamak Bay, Southern Coast in Korea. J. Kor.
Fish. Sco., 36: 365-371. https://doi.org/10.5657/kfas.2003.
36.4.365.



