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Reproductive Ecology of Yellow Croaker Larimichthys polyactis in the

Western South Sea of Korea

Joon Young Son, Seok Myeong Lee, Dong Jin Kim, Min Seo Kim, Jae-Ik Cho, Kwon Ho, Yun Beom

Jang, Hyun Woo Lee and Gun Wook Baeck*

Department of Marine Biology and Aquaculture/Institute of Marine Industry/Marine Bio-Education and Research Center, College
of Marine Science, Gyeongsang National University, Tongyeong 53064, Republic of Korea

The reproductive ecology of the yellow croaker Larimichthys polyactis, was investigated using 380 specimens col-
lected monthly from January to December 2020 (excluding July), from the Western South Sea of Korea. The total
length (TL) of L. polyactisranged from 12.3 to 27.5 cm. We analyzed the monthly changes in sex ratio, gonadosomat-
ic index (GSI), maturity stage and fecundity. The sex ratio differed significantly from what was expected, at 1:0.37
(P<0.05). The spawning period lasted from March to May, as determined by histological observations of female
gonadal development and variations in the GSI. Fecundity varied between 8,272 and 70,877 eggs. The relationship
between fecundity and TL was expressed as F=88.372 TL'#%. Based on histological analysis, gonadal development
was classified into five maturity stages, revealing peak female maturity in March, with spent stages the most frequent

in June; males exhibited a comparable seasonal pattern.

Keywords: Larimichthys polyactis, Reproductive ecology, Spawning period, Western South Sea
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Z27|(Larimichthys polyactis)= ‘&1 =(Perciformes) 710
T}(Sciaenidae)of| &3t o] 72 Wl (Bohai Sea), ‘&5 Sall
(Southern Yellow Sea), 5% &dllxt(Central Yellow Sea)2] 3
N Ao 2 4= (Wang et al., 2016), tHEZ] &5 5 A
2592 s 202 orelA 9Itk(Jang et al, 2020). 3k,
27)= o] Asfel gefit ofuet S| Wik S
ol o] 27]7k2] Tl olsA| LE sk, Ao 1 oF 40 cm7t
A 74 she A2 HALE QIEHNIFS, 2024). 327 = =19
Hzo2t Y- Y F el = 15 5= 72 A 2 2 (Kang
et al., 2006), =17], SFA A%, E3]-8-0]2] =K (total allowable
catch) A= 52 &8l AHH ¥e]7} o] Foj x| AL Qlet. spAvt 3
2719] =uf 918 o) 2ere 20104 1 (2010-2019) A5 o]
2]5Fo] 1,037,858 tono] A H B A 20209 H(2020-2024)

of+=911,561 ton o = 714

fHAshe FA1E 1o
2026)(Fig. 1), <A1

%

¢l.oH(KOSIS,

o mola g}

al,, 2024), ol ol A= 47 THA| o &4 HlEo
o] e 9ltk(Yeon et al., 2010). o] 2|8t of &lef 740}
A A B AR Ao s, 2F A vle Y Sk
A A 9] oSS AALShE R AR, J7] A A
E7FsRE o] 82 Sl A&A Q] BUE R weha] ZA e 7
HES A| A A Q1 Akl Hel7E Hasit) 7)o e dtEs
S Fafjeh danhE S o2 o] Foj A grom, ARHYE|(L
etal., 2011; Song et al., 2022), Z7|AEAKXu et al., 2023), 7|
T4 (Wang et al., 2009), 74 2] T}k (Xiao et al., 2009) 5
o] At = A2 = AFAH7HLee et al., 2015; Sim
and Nam, 2015), ¢18 2 A&H(Kim et al., 2006, 2024), A
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Fig. 1. Yearly changes in the catch amount of yellow croaker Larimichthys polyactis in Korean waters.

+A(Kim, 1977) 5oll Bt AL7F B =] 9 om, Ay o]l
otk A4 3 Hafl(Lim et al., 2010)2} A3l(Kang et al.,
2006), &3 ¢¢KKang et al., 2009), A5 ¢1¢KKang et al.,
2020)0f| 4] =33 =] A,

= el A Ral o2 et 424 oF 50 mo] ] &2 oY
O 7, 0] EA R o]FofX] thEsf o] th(Jeong, 2001). ]
<715 Bt mhE 25 A, S 7YY " e Y 5
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7he QIgh P v Wk QI91A o 24, R e |
o] 4 & EAY alo] A&t Eo-aetA] &4 W
o] =A S =]ar Qlrh(Park et al., 2024). |23t 81 ¢] 4=
2, A2 5 B34 29 sk Akt Alebg 34 5
I} -2 Al Efof] MREA Q1 4 3kg v 4= Qlth(Wang etal.,
2025). wpebA] Frz7]9] At ol tigh 2|42l A7t 2
fsfrt ol Ao FAL el AR At EHdl= T2

126°E 127°E

Fig. 2. A map showing the trench where yellow croaker Larimichthys polyactis were caught in Korean waters.



S ARt E F4 & Sl 1) Tl 7] A of dheba) £ vt 2)
Fz7] Ao A A 71 3) Tol7] o gl ke et
ol B3t 7|2 YHARE AlF 3] ot

Mz H A

O Aol A A F27] Al FE4= 2020 7L 3f 59k -2
ek def] A52] 203, 204, 212, 222, 232 sfitofl A wo17]<l
TS AlRFH A ol oz ofFE AAIE iE 18] #9ls)
RO (Fig. 2), T Al 2= AFAR 2HEsto] 24-0.1 em,
S5 1.0 g7 422 0.001 g HI7HA] S 8k3ITh =279
JHl= ZAPIE B3 oA E S A ofl sl oF-=2] H]
& g2 yepd 3, AJd)7} 1:191#] obd A& Chi-squared
testE o|-§-5ko] A5

A A 2 4> T 2| 4=(gonadosomatic index, GSI)2] €& H3Il=
Th3-9] A o]-g-5o] AbEsH3I. o] 7] 4 GW (gonad weight)
= A4 T(2), BW (body weight)= A|5(g)°th.

GW
BW

GSE X107

Fhzx719] A A TS dot ] flsff 2AeH
& 2o Frepgon], 2| WEEL )% immature
stage), &< (maturing stage), Ad<s(mature stage), 2H<3(ripe
stage), E|8} &4>7](degenerating stage) STHA| 2 FLE-31 T
YA A G2 W A A H TP S SRS flske] A E
modified Davidson's fixativeol] 10A]7F 5-<¢F 145} o, 4=
A} err114-& 7] A paraplasto]] £l & 4-6 um FA| = 4
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AHsto] 22| ES WSSt o] &, Harris hematoxylin-eo-
sin (H-E) 8|3 A5} 20, marinol 2 -5} c}. 3t A
Zhe] A2 4 22 F RS 538k3 u| 7 (Leica DM IL LED; Leica
Microsystems GmbH, Wetzlar, Germany) 2.2 77435}t 3
()= A7 B ot iete] £ 4 o] gl k3t 7iA 9
200f ti5lo] 559 (Bagenal, 1978) 2.2 1313t

__AB

F==c

xe

o71A, A d49 $%, B 949
T, ew Cof & oIt

e st A A, AlSell tiste] ofef ol 4
S AFg-5ho] &5 Th(Bagenal, 1978).

3%, O 9y

o

TL=aTL?
F=aTW°"
F=aOW"

©]7] A, TL (total length)> %7, TW (total weightyr= A5,
OW (ovary weight)i= A4 e, a9l b= A<=t}
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Table 1. Size distribution and sex ratio of yellow croaker Larimichthys polyactis collected from January to December 2020 in the Western

South Sea of Korea

No. of inds. Range TL (cm) )
Month Total number Sex ratio

Female Male Female Male

Jan. 40 31 9 17.3-21.8 19.2-21.5 1:0.29
Feb. 25 24 1 23.5-27.5 23-23 1:0.04
Mar. 37 30 7 18.4-22 19.6-21.2 1:0.23
Apr. 38 35 3 18.2-22 20-20.5 1:0.09
May 29 12 17 17.4-20.1 17-19.3 1:1.42
Jun. 30 12 18 16.4-20.2 16.7-20.2 1:1.50
Jul. - - - - - -
Aug. 48 41 7 17-27.2 18.1-23.3 1:0.17
Sep. 30 24 6 18.5-22.1 19.2-21.6 1:0.25
Oct. 30 25 5 18.9-22.4 19-21.3 1:0.20
Nov. 47 27 20 12.3-18.6 13.6-18.7 1:.0.74
Dec. 26 17 9 20.4-21.7 17.2-21.5 1:0.53
Total 380 278 102 12.3-27.5 13.6-23.3 1:0.37

TL, Total length.
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Fig. 3. Monthly changes in gonadosomatic index (GSI) of yellow
croaker Larimichthys polyactis collected from January to Decem-
ber 2020 in the Western South Sea of Korea (Bar, standard devia-
tion).

(Table 1), F=7]2] A% W= 12.3-27.5 emPoH, &-4=2]
A W)= 7k7F 12.3-27.5 cm@} 13.6-23.3 cmE LFERL oF
Zlo] el vl A v 2 o= W Qi =3, A
Ao A ¢F-4=2] AH|=1:0.372 oA Q] v]&o] =4 Yepyit.
¢h-4=2] AJH]E Chi-squared test2 7753 A3}, ¢h-7ke] A
= 203 2ko] 7} Qs Ao 2 YERHTHP<0.05).

AAESEX|(GS)S E 3t

20209 Foi7]Ql 7Ee AL 145E 129714 AHRE
Hx719 A AMAE e GSI HekE 243 23}
(Fig. 3), GSI= 39 B+ 11.06+3.125 ZjztS Yehd 3,
5k 6ol 247} 2.71+1.90, 344+ 1502 FA5H 44
She A Btk 1§ 99o] 024+0.132 HEHS
o 5 Z715He AFE Uehigleh. 27 AR GSIE 39
P 579+ 1912 Hojghe e 3, 593} 6ol 242}
107+0.62, 0.88:£0.322 2317 4iahi 4ake mlch
999 022+0.202 H&ghe Bl & F7Phs A=

»rE}LH o1t

-
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Fig. 4. Monthly changes in maturity stages of yellow croaker Lar-
imichthys polyactis collected from January to December 2020 in
the Western South Sea of Korea (Bar, standard deviation).
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Fig. 5. Photomicrographs of ovarian development phases of yellow croaker Larimichthys polyactis collected from January to December
2020 in the Western South Sea of Korea. A, Immature stage; B, Maturing stage; C, Mature stage; D, Ripe stage; E, Degenerating stage;
Ao, Atretic oocytes; N; Nucleolus; Oc, Oocytes; Og, Oil globule; Yg, Yolk globule; Yv, Yolk vesicle; Zr, Zona radiata. Scale bars=100 pm.
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A Yol 2 GRSl AR o] gl tdskd Welle A7t F-5lo] W=l e, 2T (ripe stage)

3 e B8k FTH (degenerating stage) %1011 4] TR e Ul st Aol solu W 7HS A3
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o}
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zho] who] E|gh-gmE = Aol TRE QL vl A (im- stage) A= A 4G W R 5 YA HEE
mature stage)2] 70| A= Aol A= LM =7F BEE 9] A7 B E G oH, AR njEE e EIgrEE 2
o, F=tHA|(maturing stage) 2] A oA = 4 29| 4 2|5t EAE Wt
g 27 ERIE AL, A 2 vlE] ™I M Z- O] S5 matA
o AN EZLE0] YERtth LT (mature stage)2] =700l
A A W A fEE vl Arlso) A% 4 EHA Y AR S48 el ks S0l 23] 3

Table 2. Absolute and relative fecundity according to total length phases of yellow croaker Larimichthys polyactis collected from January
to December 2020 in the Western South Sea of Korea

Total length Absolute fecundity (eggs) Relative fecundity (eggs/cm) N
(cm) Range Mean Range Mean

18.0-18.9 8,272-34,783 17,834 446-1,875 961 6
19.0-19.9 10,590-61,516 28,697 544-3,158 1,473 17
20.0-20.9 11,485-50,369 26,464 564-2,475 1,300 25
21.0-21.9 11,461-70,877 27,977 542-3,349 1,322 8
22.0-22.9 15,450-56,322 33,467 702-1,369 1,521 4
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Fig. 6. Relation between total length and fecundity of yellow
croaker Larimichthys polyactis collected from January to Decem-
ber 2020 in the Western South Sea of Korea.

Follie Aol the dojEddae A 182 emoflA] 24l
8272715 Hom, 14 213 emelA] 70,8777 Vepde}
(Table 2). whebA] 2A}} 0] FA| A F=88.372TL'*,
R>=0.011202 UeRdrHFig. 6). ArdjZaks A3 18.0-
189 cm 21720 4 96142 714 7] Liebgt o0, 22.0-22.9
cm 7)ol A 1,521712 743k who) Upekytet,

i

2

x719] FulE 2ARE A3, AA WA oA o4 Adule
10372 9FA9) u]%o] 7 ek A58 Bolch el
o afollx] sl Bx7o] ABAT Hhw o Aedol
UAL 44|, A2 M| = G = o (Kim et al., 2024), 3
£719] AP Ao A e oF-4= Adu]7E 1:0.41% FA 9 1
o] A ET =] YeR o A-rek fARH A 3RS Bl
(Lim et al., 2010). 3, Q13-5-3} A Lol A ¢F-4= 48] 7}
9J5t 2}o) 7} YERHA] 9o 7o & B 1% o{(Xie et al., 2021),
of 1 ¢itofl A 2HEHE o AR 9 Aol A7 TAlollA 7]
QIS @Afol7|Hek= A Al A2 o et 3] F
e qolo] Bgtaor 283t Autg AbmEthMassuti
and Morales-Nin, 1997, Wu et al., 2001; NIFS, 2021). &%
Aol A= o]t AdH] Zpol 7} of & o ofsf == FEE

o - BT - Ze - oldS - WL
A 71918 AN TEste] 9T Rt 9 Ao B
welct.

o A-tollA FAH 27| A HAF7 = 128 &
%719k 45717F BEE N oH, 3-6Yll= 45719} Elgh-F
F717F AEH o2 SH o] % T-1290)= nl& 7|9 F57
7F et S B ith(Table 3). o] =gk A4 4 g o
Aol L Wsto]] LA 2279 4kt = 2 3-59=
Sk E3F GSI= 3¢l F1gkS Yebd $ 449 o]
F43] fadhs AFS Hof, 2AHA 0 2 wabe U A4
2 g gl HebA 0 2 AR QR UrEbich Ae)
Troll W= Asfel Jel 3270 A= B 469 =
EfLt o]t 9t} 2lo] S B =d|(Kang et al., 2006; Lim et
al,, 2010), 422 o] 52| Akghof| glo] A4 4 e} Aket 7)
Al FEshe £ 3 29102 2851 (Hermelink et al.,
2011), E3] F=7]9F 22 B4 At o FoM= AEH ¢
2 Aol Al A71E AR A% A4S R Veshe A
o2 d#A TH(Lim et al., 2010; Koenigbauer et al., 2025).
2kz719] Akt 2|4 £ 11.5°CE H1E] gl o (Liu et al.,
2022), Chen et al. (2019)9] AR A o] w2 422 13°Cojl
A A9 THA| 9] oF T0%7F YA 4 i VEA|(ARE 715 @A)
of =Rt A o2 vpepyith 20209 2 A Al S =9 A5
4220 oF [3°CE 5|9 O 1(NIFS, 2025), E3h, Ald)el
o] Kang et al. (2006) 2 125 2006 4 A7) 1 A] F2819]
A Z 425 oF 13°C T5 = o] o] Aot fARSH A 3= vhet
WITHNIFES, 2026). &% Aol A= B714%0 A5 4~ W
S ARE THA] A7) 9] BISHE SR 02 BASte] 2 A
o] Zz7] ARt Al7] Mol v|2= FFS AT TavF ok

o| Lol A 7)o Zekr= 8,272-70,87770 2 LrERE
L], AANAE Aoz ok A oA Fx7]9] ek
L 19,396-106311712] HE Hom, FAAHE tjao
232790 B4 35,844-87,778709] W 91E Kol o]
A ke} ato| & H it ghH, AT} 3k 7He] A= S
7Fehe el 7oz mdE oy, AL A A
rof] vl 3l A et Aol ofgh A AlghA o] ). ¢
WA 0 7 o] 7o b= WA 9] 279k Al A 7,
el A A=, =2 5] T JgE Hh= Zo R U
A li=dl(Lambert, 2008), o] ¥ Aol A= w4 of] AR5 7Y

S

A
A}

HRJUA, Ex= 34kt o] 547 -2 A4 a2lof ¢ A 2] AAF W27} | A Aet o) T A W Zeko]
Table 3. Spawning period, absolute fecundity and total length (TL) range of yellow croaker Larimichthys polyactis

. . . Spawning Absolute fecundity ~ Total length range  Total length range
Rearing origin period Area (eggs) (TL, cm) (TL, cm) Reference
Wild - South Sea of Korea  19,396-106,311 20.0-26.7 20.0-26.7 Lim et al. (2010)
Cultured - - 35,844-87,778 19.0-23.0 19.0-23.0 Kang et al. (2023)
Wild 35 WestemSouthSea  go75 70877 18.2-22.0 18.2-22.0  Present study

of Korea
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