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Maturation and Spawning of the Red Seabream Pagrus major in the
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The maturation and spawning of red seabream Pagrus major were investigated using 1,014 samples collected month-
ly from January to December of 2018, in the South Sea of Korea. Based on monthly changes in maturity stage and
gonadosomatic index, the spawning period was estimated to be between April and August, with peak spawning occur-
ing from May to June. Fecundity varied between 228,996 and 4,544,948 eggs. The relationship between fecundity (F)
and fork length (FL) in this species can be expressed by the equation F=0.4869 FL*%? (R*>=(.7448). Using a logistic
function, the percentage of sexually mature females was estimated to be over 50% for fish with a FL of 35.3 cm.
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M E el Aol wet A AFtze ool A=at A%
(Toshio, 1984), /<1831 244 (Matsuyama et al., 1987),

2= Pagrus major)2- %5-0] = (Perciformes) &= 1| ZHSparidac) A& wo|¥H3KShimamoto and Watanabe, 1994), AeH3
of &sh S-2lutet A s, U, T, Tk, sketo] T2 At (Zenitani et al., 2014) 5-0] 9Jaz, Z ol A= A4 (Huh et al.,
ol =ZE3ITHChyung, 1977). F5-2 AT7] o] 424 30-70 m©] 2006)°] AR = ol A Zh5-0] Abgtg o]l 3t At

APE AQtol| =2 A Al5taL, o] Al71E A 9Jekal= 424 30-150 gt A4 oltt.

m9| thE55 Ao =2 A AtH(Zenitani et al., 2014). o] 2.0] Alehi e o] T3k o i Z0] AYBHALZ o] ajataL 2k

E3H AT Y s ollA DE-S shal ol =W S At & W7 g ARE AlFshet 9lolA] 28t Coleman

A3)] AAQE0 & 0] %52 a1 3|94 o] Fo|tHKim et al., 2004). etal., 1996). 53] 4gt7| oF A=A 4ol Tt A H= Akl 2
a2 oAl 5= tidols o2 AMERL, LEoldR@ A ofsli= 7HAIE B astal APAEFS SHHIAIZE 4= Qs T

QI Tk 5o olgel] o3} ol EHI(KOSIS, 2019), 7 HA(Z4olF A7 AT, Awbol Aol X371 oj8] A
8- 7o) 5o Thoket AN RE o §HE AAHOE XL g ) vjelskzs] Fa.3 shejuel 7] HckSadovy, 1996)

o olFolck Sl FE ol 20009t FUA A wheh, $ejuiel dalol BHshs BEC) 44T} Al A
2 oF 600 Zolglont AL ojzjgpo] A&HOR F71) B Sfal WAL WETHY, A A% E A%, e 2251
2018 ] 2,809:=°] 12 = AHKOSIS, 2019). o} e o] &7t Aty 37, ek, Ad<s A& (fork length,
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Fig. 1. Location of sampling areas (m).

FL)Z utofsto] <=9] A ik 3 hed el A 2] A Ejof] o]

B YR g AFek A B,
= A EE

o[l Aol ARG s AlEE 2018 195H 129714
i 13], tfP el Eol, HPEE, SFLEololdel el g
H AE FAREE oAl A dskich(Fig. 1). Y3 AR
£ A AR AATE] S Aol A] 7ol A%
(fork length, FL)Z 0.1 cm, 332 0.01 g, A4 25S 0.01
g7HA 781 3lth. 2w 2R ol aidsl = H
AL AR 29 TS0} Hell s SIS RolollA &
g3t AR(KOSIS, 2019)E ¥ Hualart A Ea|e
(gonadosomatic index, GSI)+= o} Zo] 413}t

GW
GSI=
BW

X107

1714, GW (gonad weighty= 41243 (g), BW (body
weight)i= Al F(g)olth. Fhs A4 a0 d g S doti 7] 9]
sto] YA F7), Az, do] A, bele) 37] 58 7%
© 72 sto] SebEskgl o, Sto g ol ERYshAY
ojel& WA el A, 24 S Al ESHTh oA
9] A<t & v]<(immature), 543 (maturing), /3 < (mature),
v 9 HES (spawning and spent)®] 4TA| 2 SLESFS T Al
Al gtz @ AN EZ WIS AEsH] fste] A AE
Bounin’s solution®]] 24A| 7+ 1145k 0w, A e} el &
A paraplastol] 220l &, 4-6 um FA| 2 A4 AHst] 22

v =2

128°

2o wkE]lt) o] 3, Mayer's Hematoxylin-Eosin (H-E) H]
HASF 2, marinol = & 5FATH EFE AIAE A A4 2
sk

EZHP(Fye AR |17 Fok weke] S4o] gl Adsst 7iA
of whavof| diste] 557 (Bagenal, 1978) 2.2 153l

[e2}

oA71A, At 9, B da A S, Ceda o

Hol Zak o= C U9 W Srolth
g azgha= Ad<5et A9 AlFol dsto] Bagenal (1978)
o Bl o &2 SL5kgiTt.

F=aFL?; F=aTW?®; F=aOW?

o]7] A, FL (fork length)2 71edo] A4, TW (total weight)
= A5, OW (ovary weight)= A4 255, a®} b= Adoltt.

AL A7 2 A5 A719 S5 o3 A
A& Folde A7bewt o= Hal T HlES F-5to] 9
logistic](King, 2007)< o]-8-35}o] =455t}

1

i e bFL-FLy)

o714, Pz 7ol AGAZIN | vl FLE: 4
ol A AFE 1ol A, bi= A<rolet.

1
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70| HEEX

20189 1956 129714] 9F4= & 1,014719] FE-S ZA%
ZK(Table 1), & 54974%12] 2451 7apo] A2 #4184 em,
2t 64.6 cm, B 32.0 cmE LERFOH, 25-30 ecm H 90|
M 27.0%E 714 B BEES UERth B3 E 46571719 42
A 71l AL 24 18.6 em, | 70.4 cm, B 31.3 cm
2 Uehdon], 2025 cm H9lollA] 23.7 % 7 W BE
2 uepie.

MAASERIL(GS) 2 #st

=

e A S A asEAR(GSDY 9 HIE 2
A3LCkFig. 2). A2 GShe 39E T71317] Al2sto]
493} 590 Z47F 1,10+ 1,123} 223 £2.012 &34, o] F,
0.52£0.69 oJat9] w2 ghe el 719 GSI= A
7 2 3 RE F715E7] AlAtste] 5Eof 2.20+2.14
o] AYzke Hglom, o] & 0.58+0.67 o|5}o] W ZHe U
Bt 2l
d&E9 g s}

A L0 S W 2HH B Folol AAY| 4 S
4R TEsto] HAS Auke chh 2iFig 3). vde
AL 9% B2 122 FUSAL, FHAL A vl &S
1994 S 245 43} 3710k J4eA L 49 E 5Y
7 EBAG O 67 8UA WF L gFEAL RS
o AE Y. Seuket ool B5
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Fig. 2. Monthly variation in gonadosomatic index (GSI) of red
seabream Pagrus major collected from January to December 2018
in the South Sea of Korea

Table 1. Size distributions of red seabream Pagrus major collected from January to December 2018 in the South Sea of Korea

Month Total number Female Male
Range (cm) Mean (cm) n Range (cm) Mean (cm) n

Jan. 90 24.6-61.9 322 44 24.1-58.6 325 46
Feb. 88 21.0-58.4 31.1 43 20.1-52.5 29.4 45
Mar. 85 20.0-56.8 26.3 55 20.2-37.8 25.6 30
Apr. 84 19.3-56.2 33.7 43 18.6-54.5 28.7 41
May 90 22.2-58.2 331 49 22.1-50.8 314 41
Jun. 90 23.6-56.5 315 52 24.0-56.5 36.0 38
Jul. 71 22.6-52.4 314 45 24.4-55.0 325 26
Aug. 74 28.2-51.2 36.3 36 26.1-41.5 329 38
Sep. 90 25.6-52.5 327 46 24.0-70.4 34.5 44
Oct. 93 26.5-63.4 334 57 28.2-57.8 34.5 36
Nov. 73 19.1-64.5 30.5 46 19.9-46.5 30.0 27
Dec. 86 18.4-57.7 31.3 33 18.8-53.4 28.2 53
Total 1,014 18.4-64.5 32.0 549 18.6-70.4 31.3 465
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Fig. 3. Monthly changes of maturity atages of red seabream Pagrus
major collected from January to December 2018 in the South Sea
of Korea.

7](early growing stage) F4of+=
3EO) tfFEE ARA|BlAL Qle 27] G| Eo] THEE ST
(Fig. 4A). 74dr5 3 W9 Qlap Wk -5o0] k= ]l of
EA|ZFo] Wtk TR GRA|ZSo] B2l $714
A7) (late growing stage)©] ATt ©] &, $<57](maturing stage)
of ol=H W17t FAE 7| AAfekaL, 2% o] fo-7h Wk
qlom, of Aol Wt YA aso] YeuA =]l
(Fig. 4C). =37 |(mature stage)°ll FolS A T2 E12]
o BRd ol HaL, Mg Wk s e on, 231 A2
el 2717F 2 AlizEo] = QITkFig. 4D, 4E). 3,
vk 2 vk% 7] (spawning and spent stage) 2] Waof| A= A
W 7] G 2R nlEE SedA o] B3 &
TE= i Al S o] TEE Y ThFig. 4F).

Fig. 4. Photomicrographs of the ovarian development phase of red
seabream Pagrus major in the South Sea of Korea, A, Early grow-
ing stage; B, Late growing stage; C, Maturing stage; D, E, Mature
stage; F, Spawning and spent stage; N, nucleus; No, nucleous; Yg,
yolk globules; F1, folice layer.

Lt

g0 A A dotr 7] $jate] ARty 2 2= 4-8
o] &3t 34MAIE diAto R 2SS ZALSE A(Table
2), 7Fo] AAe] w2 Arjxeps 4 228,9967H(33.6
cm FL)OA] 2|t 4,544,9487H(49.9 cm FL)& urepytct. 7}
ol AFL)T Ee(F7He] BAIAS F=0.4869FL*
(R=0.7448) 2.2 A|Ffo| A-GE 7} SV 70|
YeRGTHFig. 5). At EZe= 7Hgo] A% 30.0-34.9 cmo]l

Table 2. Absolute and relative fecundities according to fork length of red seabream Pagrus major collected from April to August 2018 in the

South Sea of Korea

Absolute fecundity (eggs)

Relative fecundity (eggs/cm)

Fork length (cm) n
Range Mean Range Mean

30.0-34.9 228,996-924,820 439,405 6,750-27,261 12,952 8

35.0-39.9 480,232-1,632,127 905,478 14,156-48,110 26,691 16

45.0-49.9 1931425-4,544,948 2,763,212 56,932-133,970 81,451 5

50.0-54.9 201,142-2,747,953 1,525,754 5,932-81,001 44,974

55.0-56.2 4,212,648 4,212,648 124,175 124,175 1
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Fig. 5. Relation between fork length and fecundity of red seabream
Pagrus major collected from April to August 2018 in the South
Sea of Korea
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o2 Wi 7lEo] A 1 cmz o] A<sriA o] &de2
ZAY3LgIT). 7ol A4 25.5 em m|gtol| A= Abgto] Zrojsl=
NA7E ¢19l o, 35.3 cmol A= 50%, 37.8 cmoll A= 75%,
43.3 cmol| A2 97.5%7} Abgto] Fojshs Ao et
214, logistic]of| 213+ 2% 91 2] 50% AJ <A ZH(FL)S 35.3
omi 249},
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Fig. 6. A logistic between fork length and proportion of mature of
female of red seabream Pagrus major collected from January to
December 2018 in the South Sea of Korea.

O A7 skl om, SERE = A7 S7EsElAL, 5
o] &, W5 4 ¥ VA E0] EFdt= AR Kol 59| Ab
W)= 484, = AR 5-69E A E I o] Al
T2 16.5-21.5C2 LA Ql+=d|(Zenitani et al., 2014), ©]
W Ao A = A= A EE 569 22 17.1-
20.9°CE AR 42 W95 B THKHOA, 2019). A A+
o] }EH Ui T eyt FHA Y St e At
7= 4-69, 37 el ool ot e 11292 oA
U=t Yt T e7H FHE o)A o] FolX] Ao H 1,
o[t Ao} FARE AXF7F Ut ARt B3 Agte <ol A] o]
Fol7l A= Aol 5 3 th(Table 3). =r|2} o} 7= AZA}
Z710] =2 2ol tigh WAdo] W] el vlaa A 9lw=Ql

Table 3. Summary of reproductive biology studies of red seabream Acanthopagrus schlegelii and Pagrus major

Spawning _Average sea surface temperature (°C) 50% group maturation

Species Location period  Annual range During spawning period of female (cm) Method References
?g,f,’;g’eo,f’ag’ us 2?&9 mlgE Nov.-Mar.  16.9-27.6 16.9-23.4 29.1SL H, G Law, 2017

A. schlegeli S°§t3rl§’e$é;§°éea May-Jun.  7.3-24.1 15.8-19.3 23.4 FL G fhwonetal.
Pagrus major ggkgfkﬁ fggag Apr-dun.  11.7-26.1 14.3-19.8 30.0 FL H g’l'f‘tfggma et
P. major 2'?&9 m’lgE Nov.-Feb.  16.9-27.6 16.9-23.4 33.2SL H, G Law, 2017

P. major Sogtsrlﬁief‘éﬁ%rea May-dun.  9.4-21.1 17.1-20.9 35.1 FL H,G This study

SL, standard length; FL, fork length; H, gonad histology; G, gonadosomatic index.
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HHE th(Sheaves, 2006). T3 o172 A<t Abeke 2,
Z719} WHsH B o] 9J=d|(De vlaming, 1972), Aida (1991)
© 2} F7] et wet A SALEY, &-shAAR
3, sHARE, = AN, AL, AR O 67F
A P = skt -2uet Fello] W ks e 0l 5,
4-8 o] 4heksh= E-shAAE o] itk

=] A S Tofsly| flsto] 25 AR A
7¥ol A% 33.6 cm ZHAO A 2|4 228,99671, 7hgo] Al
49.9 cmol| A F|tf| 4,544,9487| 2 BTl o, A&k} 2Tk
= A A2 F=0.4869 FL3%452 (R*=0.7448) = LEbTh. 0]59]
Aol A-SPS 7t S7kshe A of¥l At Akt
Wk otYe}, Pagrus auratus (Jackson, 2007), 7Hd<5(Kwon et
al., 2009), Pagrus pagrus (Militelli et al., 2017) 5ol A = 32
H A=, oleh & 2etpo] Bishe= oA o] 27U A, Al
A, e Foll whe ek Ao = A I ei(Kim
and Zhang, 1994).

ol Aol A = A9 50% < AH(FL)S 35.3 cm=
UEb e H, 43.3 cm (FL) odollAl= 28] 7iAI7F Akt
of Zrofstlth. Yt Zrto|=d Fls|o] Edsh= s
AL, 50% <AL 303 cm (FL), 33 dstaido] =3
3= ZEo A= 33.2 em (SL)Z2 21 th(Matsuyama et
al.,, 1987; Law, 2017). o]l 915+ A}, 2H=9] 50% <413
(FLYZ 923 &3 At oof &3sks 52 50% <A
ZHFL)XET Z12F 5.2 em, 2.1 ecmZ T Z{th(Table 3). A48l
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