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Reproductive biology (sexual maturity and reproductive cycle) of starry flounder Platichthys stellatus were
examined by histological methods. From March 2004 to February 2005, 144 females and males were sampled.
Gonadosomatic index (GSI) of female and male were peaked in May and February, respectively. Monthly changes
of hepatosomotic index (HSI) showed a negative correlationwith those of the GSI. Changes of condition factor
(CF) in female were correlated with gonad maturation, while that of male were no difference all the year round.
Based on monthly GSI and gonadal development the reproductive cycle of starry flounder could be divided into
four stages: growing stage (September to November), maturation stage (September to February), ripe and spent
stage (March to May), and recovery and resting stage (June to August). Biological minimum size of female
was 1,074 g. The relationship between fecundity (F) and body weight (BW) of the fish was expressed as
F = 455.86BW"2%,
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mx6.2 mx 1.8 mpellA AR5l A=rhe]E 2004 32HE]
2005 297kA] wi€ b 747t 12vkeE AlRste] Adel
ARSIl om, 7o) A7]% Table 10 YERHSI.

AT IR e 3357 1 ARVIEIR R8I 0.H (Fig. 1),
Hol= A48 EP 9AAIE (FRAALS, d)E 19 23] Wi ¥

Hel3lt
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e =g ok A E thde® AL 0.1 om, Al
0.1 g7 S7sE §-, A2l 1S AEste] 01 g7 1 FAE
S7elelt). o] S%ke EtlE 8214545 (gonadosomatic
index: GSI), 7+ (hepatosomatic index: HSI) 2 BT
(condition factor: CF)E ofefje] 2] o= -5}3irt.

GSI = (24T A1) 100
HSI = ZF=/A1%) < 100
CF = (AI5/773)x 1000
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A& A5 WBHE B Sdste], AEH v

2] Wof| whet 2=
AxES At 1 4E 22 A7E gehddHyel 9
3 5~6 um FAE ALHAS T2, Harris’s haematoxylinz}
0.5% eosin (Sigma, USA)O.% o|FdMslo] Fstein]| g o=z
A=t} A21F7]= Chang et al. (2004)2] ®Hel w2t 4
A7), 457, g DAY, 315 2 FAV)E T
ST GEAES] 7= SPHEA A A~E (Axiovision, Zeiss
Co., Germany)= A&t &) 474 W W& 54t 1
& Aksiict.

3571, e 9 ARY| Fek AR SH4) oHE Al E N E
3Rk k9] =717} 500 um o741 €55 Bagenal and Braum
(1987)2] HFHel wh A8t

AHAI] 2153k mean £ SEE VFERNL© T, SPSS program
(ver. 9.0y AF2-3197 one way-ANOVA 2 Tukey’s multiple range
test® 2412 A3 THP=0.05).

Table 1. The body size of female and male starry flounder, Platichthys
stellatus in this experiment

Sex  Total length (cm) Body height (cm) Body weight (g)
Female 415+2.7 20.1+16 1,339.5 + 335.0
Male 349+26 152+12 609.5 £ 141.9

Value represents a mean + S.D.
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Fig. 1. Monthly changes in gonadosomatic index (GSI), hepatoso-
matic index (HSI) and condition factor (CF) of starry flounder Platichthys
stellatus as related to regional photoperiod and water temperature all
the year round. Different letters indicate significant difference
among months in female or male. Symbols represent mean + S.E.
GP, gametogenesis period; PSP, post spawning period; RP, repro-
ductive period; SP, spawning period.
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Fig. 2. Photomicrograph of ovarian developmental stages during the
reproductive cycle of starry flounder, Platichthys stellatus. A, growing
stage; B, maturation stages; C, ripe and spawning stage; D, recovery
and resting stage. do, degenerating oocyte; n, nucleus; rf, residual
follicle; yg, yolk granule. Scale bars = 100 pum.
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Fig. 3. Photomicrograph of testicular developmental stages during
the reproductive cycle of starry flounder Platichthys stellatus. A,
growing stage; B, maturation stages; C, ripe and spent stage; D,
recovery and resting stage. s, spermatozoa; sc, spermtocytes; sg,
spermatogonia; st, spermatids. Scale bars = 100 um.
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Fig. 4. Monthly changes in frequency of gonad developmental stage
of starry flounder Platichthys stellatus.
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Fig. 5. Relationship between fecundity and body weight of starry
flounder Platichthys stellatus.

9} A% (body weight, BW)S] ¥HA13= F=455.86BW %% L}E}
wWCHFig. 5).

2 ATE AEuE Q] JdFFuiks A 712 ARE
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(Lee et al., 1985; Jun et al., 2003; Chang et al., 2004). &=3+
WA YR o] AEolRels] #EE 7 Qe ¢
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o7 ek AzelFe] Wi oF2S Wallace and Selmen
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synchronous), H|57 %<3 (asynchronous) 3742 23 &
T Qlnh 2 Aol AuveE s dadeld s dE
Azt o9} 7i7ke SAIRTE 27 GRAEZTEA] Al
EABIR oA, T3 7] GRAETES o8 GAR FEEE

2O= ok T HEYe] &5k 0% PR, o] b
o e S o W AR 2AS wele 2 ),

o] AkEsla= v Aldshs Ao® AZbEL 2 AT
o] Ao} o] 7au| el vlE7ddel] Lsh= o]F o R
+ ¥X| Paralichthys olivaceus, =74} Kareius bicoloratus
7} 1o, #7124 Limanda herzensteini, 3] 7}7}A4v)
Limanda yokohamaet= Yhr-s7dadde] &38h= 210 ¢
A Sl

ZAzolie] 4 3= 2598 (lobule type)2t Al (tubule
type) o2 TEE 4= 9lom(Billard et al., 1982), Y¥F oz
ols FHl= ALl 2 AT ofFellA A4 veh= 3
o= A Qlr(Lee et al., 1997). 1 Aol vl 9] &
A A9YY FEE IRIFEgoH, vl AragewE A
AEolA o, 2t AYEL] TS Tl FA-A
v 545 7HaL Q%I

A o7 AHzojFe] ATV 7=, 7] T4 4
L2dof &gt UlEnAl AulE B Aoz 4 A Tk (Shmizu
and Hanyu, 1993; Strssmann et al., 1996). & oA GSI2}
AR 0] AR S Ak A, ke Y]
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3 (spring spawner), T=3A1AHEE (spring to summer spawner),
BHAAFEE (summer spawner), 571418 (spring to autumn
spawner), F=Z14HH (autumn spawner) 2 -5 A1:FE (winter
spawnern) 0= e & W, AErh e AL dds
T A0E sy, AErky el 7Epn| i o) {5 FANNRE
Yoz 7A|7L Sh= Ao = dejA] QItk(Chang et al.,
2004). "EE GRAET XA A dEEAE O
BAIEE= H3P)(6~8E )0l AxAETT} Aol o]
sk ler, A7 MEAS] 27 dRAEES Tty
of Aui|E o] FA71E Ak v 437871(9~11€)ell ThA] A%
ks 210 % Helt), o)) o7 A¥E T8 B, et
2]9] MA1S 913 717 H(reproductive period)y> 1225E] tF3-3) 6
A=, 12958 29L& 5 ¥]-9-2384] 7]7H(gametogenesis
period), 38+-E] 5E97kA|:= Alet7] (spawning period), 6€-2 Aket
%7](post spawning peroid)-2 < <= 2Ath(Fig. 1).
ZAzolFelx GSIgh HSICl o+t ¥Al= =7FA] (Jun et
al., 2003), =271 (Lee et al., 1985), A2 Chromis notatus

Table 2. Highest value of GSI in the marine teleosts.

Aol - s - sl - olle]

pal

(Lee and Lee, 1987), 3=7] Larimichthys polyactis (Kang et
al,, 2006) ol Hars]al glom o]A2 WA Ee] Bk
7)ol A2 Aol A estradiol-17p7F | =0 o] T2 of| o] TF
ol vitellogenin®] d=]o] Loll F4 7] whito® Rof 3
tHAida et al., 1973). ¥ AolA ZAitle] s o] 9} -8 okAt
< RS} 18, HESE4d Sagamia geneionma (Hur, 2006),
9] Lateolabrax japonicus (Kang et al., 2001) 5 <% o=
M= GSIgh HSIS| WEk7} HIsedl g dAIE BolaL 9l
o, 523 334 AE Takifugu rubripes®] 73-9- 4743 A
7} o, 2dAelME ofw§ AdEAZE lokal Bare wp
ATH(Yang et al., 1994). o]x§ o]Fol we} GSISE HSIC) 7
HIA7E 2polE Hol= o]l thale] Jun et al. (2003)>- Hi
A @Adoll 87ME = ouR] ARgo] ofFritt thETkal AT
3lar glom | Kang et al. (2006)2 AHF B, AH7]7E, #o]o
oJ5t Zlolgkar Fsla vk EEF Kim et al. (2006) 7kl
A vitellogenin®] 3/ W FZAI7|9} GARE Holx= A7]7}
o]l wet xfo|7h Q7] wiitoletar st Qlof, ow

Species Gl References
Female (F) Male (M) F:M

7oy Platichthys stellatus 27.4/May 3.6/Feb 7.6 This study
7} A} Limanda herzensteini 23.4/Mar 2.713an 8.7 Chang et al. (2004)
=7}A) Kareius bicoloratus 42.9/Dec 4.5/Dec 9.5 Jun et al. (2003)
H 7} &} Verasper variegatus 18.0/Jan 1.7/Jan 10.6 Kim et al. (1998)
=X 7}A}u] Limanda yokohamae 24.2/Dec 10.6/Nov 2.3 Lee et al. (1985)
A Cynoglossus joyneri 5.1/Jun Lee et al. (2000Db)
w7 Hexagrammos agrammus 4.3/Nov 1.6/Nov 2.7 Chung and Kim (1994)
Aw-gn Hexagrammos otakii 7.6/Nov 0.9/Nov 8.4 Kang et al. (2004)
AR L= Tridentiger obscurus 10.3/May Jin et al. (2006)
ke Favonigobius gymnauchen 7.9/3un 1.2/3ul 6.6 Lee et al. (2000a)
s Chasmichthys gulosus 6.8/Jan 0.3/Mar 22.7 kim et al. (2004)
El3=nss] Sagamia geneionema 11.6/Apr Hur et al. (2006)
#=0] Boleophthalmus pectinirostris 5.9/3ul 0.5/Jun 11.8 Chung et al. (1991)
= Acanthopagrus schlegeli 7.5/May Hwang (1999)
e = Chromis notatus 8.6/Jun 6.08/Jun 14 Lee and Lee (1987)
2= Branchiostegus japonicus 1.7/Oct Choi et al. (2004)
5] Lateolabrax japonicus 17.4/Feb 8.8/Dec 2.0 Kang et al. (2001)
A0 Lateolabrax maculatus 7.5/0ct 3.0/Oct 2.5 Kim et al. (2001)
0] Mugil cephalus 5.32/Oct kim et al. (2004)
AFE Takifugu rubripes 8.1/Apr 12.0/May 0.7 Yang et al. (1994)
IJEFHA Rudarius ercodes 9.3/Jun 6.9/May 13 Lee and Hanyu (1984)
Z2t713) Scorpaena miostoma 3.8/0ct 0.23/Oct 16.5 Lee et al. (1997)
27 Larimichthys polyactis 13.5/Aug Kang et al. (2006)
vl Epinephelus akaara 2.3/Oct Hwang (1998)
- =ETIA A Siganus canaliculatus 9.7/3ul 10.0/3ul 1.0 Hwang (2004)
2-0] coilia nasus 8.5/Jun 2.5/Jun 34 Lee et al. (2003)
Zy|Eet Sebastes schlegeli 7.2/Mar 0.6/0ct 12.0 Baek et al. (2000)
et Sebastes inermis 14.7/Jan 1.1/Nov 134 Ko et al. (1998)
B2t Sebastes thompsoni 9.6/Mar 0.3/Feb 32.0 Lee et al. (1998)
A Eet Sebastes oblongus 58.5/Dec 1.6/Sep 36.6 Chang et al. (1995)
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