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Study on histological and morphometric characters of gonad
development of Cynoglossus semilaevis Giinther
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ABSTRACT The temporal dynamics of oocyte growth and ovary development were examined
during a 12-month ovarian maturation cycle in captive Cynoglossus semilaevis Giinther using

light microscopy method. Results showed that the oocyte growth could be divided into 6 phases
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and ovary development consisted of 6 periods accordingly. Two or three distinct batches of vitel-
logenic oocytes were found in Cynoglossus semilaevis Giinther ovaries at one development
stage, indicating that this species are a non-synchronized multiple batch spawners. The ovaries
are in stage | when the fish are less than 6-month old, which only appears once in their whole
life. As fish grew, the ovaries enter into stage [ when they are 9 to 12 months old. The stage
[l which were characterized by cortical alveoli accumulation was attained when the fish were 12-
month old and maintained until 24-month old. Deposition of lipids and vitellogenesis began to
happen in ovaries of stage [V when the fish were over 3 years old. The ovaries could be matured
(stage V) under artificial photothermal control from May to August and fish spawned between
September and November. Hydration observed in oocytes indicates that the fish were complete-
ly matured for ovulation. After spawning period, the ovaries retrogressed to stage [lI via stage
VI, then continued regressing to stage [l and was maintained until the next reproductive sea-
son. Gonadosomatic index (GSI), hepatosomatic index ( HSI) and condition factor (CF) were
all found to increase prior to, or during the peak phase of vitellogenic growth corresponding to
the gonad development, which are important indices for evaluating the reproductive condition of
the parental fish. Cynoglossus semilaevis Giinther appear to strategically utilize episodes of high
feeding activity to accrue energy reserves early in the reproductive cycle prior to its deployment
during periods of rapid ovarian growth. In the developing ovaries (mainly after stage [V), some
post-vitellogenic follicles failed to undergo final maturation, resulting in widespread preovulato-
ry atresia, which may depress the fecundity or be an indicator of capacity of multiple spawns.
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Histological observation

248 FH 88 Cynoglossus semilaevis Giinther J& 8 H Pleuronectiformes. & # #} Cynoglossidae, 7 & /&
Cynoglossus, R BB E LWBRERMARMARE REFEHASM. UE . BEBIZ  BEEHINNEER
WAKFEAEK, HAGEERR ARKR ENE REHENSFMERSFRAL CELETREBER TERM
AR, MX¥EELREHEHAYFMATERTRARATHECHRT RAKFTRMHEFHE
2006) PERR L (B2 0% 2006) T RAELBUMEH(RERS 2007;Wueral. 2008) R EFFHEMER
BYFE(DEESE 2005 MEMEE WHEE 2000 FR15FR, LEEHEATHERGETHATNE
REFKRER BRI INFEAZRETEHEAFEALSATIREWEE.F, RATETFAMERA KA
B2EES 2006), 0 T #if A=,

RFEBEOKMEIRET UL F R MR, BN X ZE WK 8 Solea senegalensis (Garcia-Lopez
etal. 2007) . FHh &R Solea vulgaris Quensel(Ramsay et al. 1996), W LLE B Hippoglossoides plates-
soides Fabricius(Maddock er al. 1999), BRI 8% 5B Pleuronectes limanda 1.. (Htun-Han 1978), Bk JI|
Pleuronectes flesus L. (Janssen et al. 1995) .4 F 8% Paralichthys olivaceus (Yamamura 1995), KPS
#¥ Paralichthys dentatus (Merson et al.  2000) &8 Pseudopleuronectes americanus Walbaum(Harmin et
al. 1995) @ ¥FHE Pleuronectes platessa L. (Scott et al. 1998) .Z=#E Rhombosolea tapirina Giinther (Sun
etal. 2004)F0E 88 Parophrys vetulus Girard(Sol ez al. 1998)F#HITTHR AT N ERIIN. RE¥HE
U F B CRIGEE S 2005) B & F A V%0347 T ¥ B 058, IR WG IR 55 (2007) Xf A 8% Kareius bicolora-
tus BPR P HERE MR REZRHAT T RBEHSAFRR  HETERENES . AEXRTHBERAFTHNR
AL T2 % (2005 MTE A MR HE B BE R FWABENRAGER D, AXMELRFAE,. 245
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1 SR AN 0 Y 4 L B M SR B B T A5 R A R 3k 4
ACKAFERALT A Tk FESUNBEHAAR T ALHFHEAG T LR THINLEAEETHALFERM
HEESFRE, U LB ERRa L MEEMATETREHEARSE.

1 #eEAE

1.1 K&

LT 2007~2008 FEFHBWAKTHFRAFAMABENT RSB XELBHTIHET. LREXHE THAE
FEARTHE ATEHEINEBREMH, UALZFAATRREBERBRERNO F ¥4,

REIET &M AETFHRKEEE KR 10~25 °C, 3 27~31,pH 7. 8~8. 4, WMA 5 mg/L LI E.
FEE &M BRBEE KR 21~23 C, PHEEF KR 17~20 C(£K 3 em KU L), FFEKE 14~25 C, 3
27~31,pH 7.8~8. 4, %ME 5 mg/L L E.

1.2 BEFZERERLE

WA BURERS ] 43 500 3.6.9.12 F1 24 A, HMEREE 10 B, MR CGHRUIOMF AEAR
HASA 1K BREHEI~4 B, RIBEATEGKBALEAPAG T RAERLATRBRIE . EXHET
By RIBEE, 3 HIR W FERMEE, ZBAHBMES R TFHHEEEE . Hibschad ABEEHN & MS222
(300 mg/L) BRAE S ) B 1 AR , 4 6 BUVE BR 9 3 4, 3 40 43 00 UM R 1R T U5 38, B B 7 Davis [ 58 W+
B 24 h GHA 70K RTT.

1.3 ALK RE

M B T0% BRI G B fe S WD BB (10020 ~T70 %) K , A S 38 5 , M A 5~7 pm EMY . H K
K g s, PR H . 7€ B8 T WA (NIKON 900 1., LIBEMRUBNESHARER BERMZ
CEHR.GEHAREETN NS CREMBRL,

1.4 HERSERS

RAMIR KB R 5y 15 B Meiten WIARE(Meiten  1939) , R R 5P R 40 MO A 40 SR B2 K/ (IR R IR N
Yy LAV AL O AR K O L A 3 O 6 B A . SRR F S KR ST TE o BT L AR 50 0 BUE &
=0 L 5] B9 B 240 B 5% I AR AR I L R SF 3 2 8RR, SR EF O 30 4.

1.5 MEBFMHBBERITSH

LR ABFTEYFRENE, WEEFAEERE AR A R CEREJTEE EREUKEM
mEKE. SREMMESY A EILER 30 ARE MES M AETHM AL S AR BSHE. HEH
FH RN 40 B A AR B LR S5 T B DR B A IR A B K AR ALK B AR B IR BURE B9 BT A B Y B8 SR S S (B
HZE AR AR B ESEC A RRERRHESR.

HREFTHRMITEAKX AR RAEREERE/ 2K

IR E GSI=(GW/BW—VW) X100;

JFRETE S HSI=(LW/BW—VW) X100;

B CF=(BW/(BL)* X100,

(BW. {&k&E , VW . N EHE,.GW . HERE, LW . JFlEH).

Giit s b R A SPSS it k43 GSI.HSI Ml CF #4178 H K 77 2 (ANOVAY G+ b, L E LB RA
Duncan [K¥:, BZEF BEEEH P H0.05, PO.0O5 MAXRRBE,P>0.05 HNERFARE,



28 ok B % O R %30 %

2 #HR

2.1 BEAMEZEIERNESFEEANNERT S M

2.1.1 SPEmpe K erAa% o

AFIE L, B AR 45 A & B IR IR A8 PR BRI N & AR IR AR AL B R AR 4B KR B4R 1E , 2 1R Metien
(1939) B4 AR ek N B 4 B 2k K A B4 0 6 A B AR, & 07 25 40 BT R 9, O 8 40 B 1) B4 VR AR 7 4% B AR
B A2 5 B (P<C0.05) . ARIBS ARG EL4H ALY A2 B BB R L 3R 1,

o T BPARORE AN PR L R AR A AR R . A MK TR BT R S (R TR B A LA 4 A A R
KRG AR AT A 2202 W BB R M (B T-A), MEMARER 8. 5~13 pm, B 6.3~9.5
o, VT AT WA rp R EE A7 KA 1~2 A B 62%~T75 %,

S5 T BT AI O BEAR A O 5 20 O B9 490 A 5 (o B 1k I B0 ) AN 4 A R 38 R BI/NVAE KO, R B AR SR M B
HIBARE (1 ~5 MR IR B, MRS — 2R B, SRR AR 43. 2~72 pm, B4R 28~34 pm,
Bl Bi 1~ 14 AN BB H 45 % ~60% . MRIE A HE U053 40 MO FAZ B0 AR DL R B4 O B B K i AR AL AR AE L
A A R0 4 R BB, (D BB 1 AR A R B R 47 TR P ok, M B PN AT I % £ 5 2 R AR 45 4 4
a4 B )2 e A (AR T -B) . (M B A BN, FE o Aa 7E A (IR A B, B AR R 4, R
HETR LA EERT O,

AT AHOREEA0MT  SUZTEVO IR . R0 B 40 M o0 A KAE KB, HOR S B AR 2 R BRE , 40 M A FRUBH B 3
Ko — 80U 8 AR AE 2 B BOBH 0 e B 38 I RS 0 WL IR AE A ML B S %, B e N R B . B B
B0 I ARG I, A B AE BB 40 AR08 ORI TR 2 A AR AR A L OB A0 B b R SR ULAR B0 2 40 DL RORR A
BB AT 43 R o o 3 A E

R B ER ARG I B ER D ERAE AR (ER [ -D) . SE A AR 105~204 pm, %
2 65~120 pm B8R 4~29 DR 42%~50%,

hH WL, LT R EEER LB, WEMBEER 160~275 pm, B 68~117 um, {8
B 13~27 M, L 4306 ~55%,

MR A ARV ) A R R T 3R AR, O ORI M PR A (AR T -F) . R BR 4 M A% 280~ 360 pum, B4R 77
~116 pm, B HE 14~26 4, B L 35% ~50%,

S5 IV A BR BE 40 M A B RH B B 400 B o O 8 URL AR RS T IS O, BB R WIS, i g B e N TR R
B R 1 B AR TR R, AR B O B 20 BEAR BT S AR R 4 o L P BRI 3 A

R SRR SRLE B & A H B ARHHE (B R 1 -G) . BUR BRIE B8 &, v] U 32 6 7L A9 454 (B RR
I-D e )24 8 (B [ -K) . B4 B2 350~435 pm, B8 76 ~106 pm, "% & 19~41 1~ IR
25%~37%.

i SRR TR L BT R A . OEURL R AR R K, B TR B A B e e, BRI 4R B R
(B T-H)., IR E R 410~540 pm, B4R 77~116 um, B HE 7~40 D R 15% ~26%,

Wl OEBR N R P P ORI A L e S B R B e Rk R R i ER . MR AL B 1) BB £ A MY
— I, B AR BRI E A A BEAF(ER T-D. M ER 450~550 pm, 48 96~125 um,
RAZHE 21~38 A BT H 526 ~13%,

55 VETAHBR ER AR A B AH B £ A0 B A B A A58 MR AR L A ROE RO D SR T R B B OB BRI
W R, R AKEER G R R IR AR . A B R B9 B 40 O 4 5 B9 2 590K Y B -5 72 BE DL BOKARPE R B9 & A 4
fEAT R 43 A &b e 3 I

R PR B A 460~560 pm, BRI K B IR PRI L. BN BRI R A H
T I 3 2 e 0 B UKL P B) (AR T -1

i PB4 E AR 480~560 pm, SRR T SRR A, B BB KB SR B AR SR (IR T -MD
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M GEeKEH) NESHHER 540~630pm, S PRKEIEMAPA R, K& PR R AN TEN
BRER ., RAETLKANMEMMEER 590~770 um, I E TR SELM A RIBER, HRAEMEE, ANEE
RUARPIRA , W R a W (B T-NCER 1 -0) . 5P &5 40 f i 25 08 o B B HE

S VIBTARDRERANME  OP AR 40 MHE )5 2R B R DRI AR L R EARE(BR 1-P),

£ 1 REadE 50 9P B 40 A B W 45 4E (n=30~50)

Table 1 The quantitative characters of oocytes at different developmental phases

B 540 a4 A 9 5 A1 L ) i P ) WO BRI
Development phase of oocyte Diameter of oocyte Nucleus diameter Number of nucleolus Ratio of nucleus to plasma
I - 8.5~13 6.3~9.5 1~2 62~75
I - 43.2~72 28~34 1~14 45~60
m B Early stage 105~240 65~120 4~29 42~50

T Mid stage 160~275 68~117 13~27 43~55

M Late stage 280~~360 77~116 14~26 35~50

N B Early stage 350~435 76~106 19~41 25~37

T8 Mid stage 410~540 77~116 7~40 15~26

We 9 Late stage 450~550 96~125 21~38 12~22

\4 H ] Early stage 460~~560 62~102 8~19 5~13
F13# Mid stage 480~560 — — —
H i Late stage 540~630 — — —
554 7K & Hydration stage 590~770 — — —

A, SRR . 50 ELEE COC) PR RAIRE . K B 2 B 300 - SR A 4 R HE S 75 7= BRAR COL) 9, ISP R WL SR R B WA (FMD , B {2 K ()5 C. 2 IF 4R
W3 O A R B (YN /RAFEE(GV) s D 3 IR BRI (CA AR, B AIUZ; E 3 R H B (CAY L, s E
(ZROFRL; F. 3 B AHBRHH - By BV M ] 1 SO0 B R (Y G , ST B (ZROEE s G, 4 B AH LI . R BB £, R AE B WS (GV) L8 88 BB (YG) Fn e
BECFMD ; H. 4 BHHEeh 3 . 0 3 B0k (Y G 7R 987 70 3 I 5, i COD) i B L 4 B g m st i D 07 , 5 1) L SR A9 00 %, 0 R 104 40, Ve 9 COD) Bc i 8 m 5 ).
TAEL B HEFLOVD FE AL, 7R 28 OB (FMD R B0 85 5080 (YG) 5 K. B ST B AL 2 40 /R B B S (ZRO A e IE (FMDRLZ 4 (G 5 L. 5 B A R 40 8%
SRR, BN BB CYG) FEME LG, i CODY RO s M. 5 BEAE i B 8 BURLIT 6 o S B0AR (YD , i COD) PR BUIE R N 5 I FR RS0 - B B4R
(YP) ERBEA; O. ToKEAH IRBFRZEME VIERYD) KEEAWEE;: P. HS/500mE0400 . SEMRHEES 5 R 18 (FMD

B L AR AR 506 40 B R & TE SR E

Plate T The morphological characters of oocytes at different developmental phases
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2.1.2 FFRAFHM

TR 15 BB 40 A TR & 3 A DA S S U0 T S o B 3 TR o R 4 B 4 2K AU 4 R B B R A AR A
BHERLAER R 6 8.

THAOPSE BB MER 4B A A, B0 (B I-A), FF 4 @ B s BE 5 1 i v 00 ZE {6, 19 AR 7K BB 3 51 4
M, SRELMMEEREM, NEBEIE R SR FE MG HS AT R, R MR R, W EE
RHAR bR MM TR 1 TSR A, SRR A M HE S L R, Z R BRIB MBI, MK,
BT, S MR R B 0. 412, FFRER B 0. 315, B B 0. 445,

MHAGRE EKEREN 2MRHERZHTEFAREROREE, a6, REHE - ZIRAGHE, X
1 BT WA AR B M (E AR I1-B) , ERTT 4725 $e 50t i, RS rh TR 2 i AR 40 0, R R IR e b 6 i
BBR A BR H AT DUAT PR 68 B, B8R, IR . MO R A9 GSI 5 1. 15, HSI 4 0. 639, CF 24 0. 54,

MsmeE WHEEXIAA6E . REMEEE. WHEAFHEHE A, SEMARER (SRR ER . 2=/A
R T-C.1-D). Spich o 40 M2 R0 = BATHE 2 B AH .3 B AE A 4 B 4E B B 6 40 B , 272 59 8L v 59 1 151
Jo:2 0848 : 3BFAE ¢ 4 BEAH=35% ¢ 52% : 13%0,3 BY AR BRI M & E M . MEHOPE A GSI K 6.59, HSI
% 1.14,CF % 0. 66,

Vs PEREAMBERE ABEAERN=AF . EREENREEMER, ARTRLHEER.
TR IR R A AR B B, A WA B E B R (B 1 -E) , GRS 3BT AW B 9 G . B L PN B 0 ML 4
5 At AH BN ER A0 AE 4 B A SRR A0 A L3 I AR B BRI MDA 2 BT AH R ER AR B, L5 2 B ¢ 3 B AE + 4 BFAH ¢ 5 BT AR
=27.9% +15% * 43.6% = 13.5%,4 BSAHORBLA0AE GRS 0. LIRS GST K 13. 97, HSI 4 1. 03,CF
% 0. 75,

VHRE MERELRT . ARTLEAMEER. MERNERIEEES (BRT-F), FEE D EI L
R, BN BLum D . B BL N B R EESR, R S AY o AR TE B — N EGE (N D, U (G2 2K B 5P B 41
55 At YR B B 3 0 B B A A O S PN 3 o T Ay 2 1 R HE 3 B B R AR A B B , e T M £ 0 IR R A O
W, BKERERKMEEE . PENFFHMAR N 5 BFAH 4 65483 B 2 6T AH OB BR 40 M, L) R 2
BEAH : SIFAE « 4 B4R : S AFAHE=10% + 20% + 23.4% : 46.6%,5 BHAE BN B4R B AR B oo, DB DR LK
GSI 4 19.78, HS 3 1. 05,CF 2} 0. 799, BRSLERIMBHINRR L, 45 40%, PEY 30%, F MA@,
EWmTILERELE LT 2%,

VIBIER 8 SR EBRAL AR E B R BN, M RIEIR RS, MBS 3 B, B 40, 0SB AL b A
BERT-G) 8/ R EB A RIS BARH G MR AR B0, SNEDA DI EHEHEEE RN
IR RR (6 B A, 5350, BT L4 AR 2 AR B AR AR IRl e e IR ik, DR R R 2 B ¢ 3 fAE ¢ 5
BfAH 6 BT A =472 ¢ 12% : 23% : 15% ., HIIBIEAY GSI X 4. 65, HSI 24 0.65,CF 4 0. 573,

B L o JR) 4E B0 BE AR M R AN R R R BRI IR P BR ARSI ML A S R A R R 1 AR 2,

5 6 7 8 9 10 11 12 1

i [E(H) Samle month P BR % & #Gonadal development stage
w6 #3Phase6 % SiT#3Phases w 4Bf4HPhase4 # 3F1fHPhase3 m 20 #HPhase2 W6RS 48Phase6 @ 5ET43PhaseS w459 #Phased o 36T AfiPhase3  « 264 f8Phase?
Bl 1 BRI R T R R A AE 5P 5 40 M 2 B LAV NGV - R SRR iR R e ik Y
Fig.1 Year round composition of cocyte Fig. 2 Composition of cocytes at different phases in

at different phases different developmental gonad
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2.1.3 FFRAFHAFEARE

RIFFREE, J W EHEHIE 200 HIR AL
SHALTERL, AP T 0P S, 5P 8L N =2 el 50 SR A
MUAR. 9 ARCHTBREF AR T8, 12 Qb
BEHSERTEEABNY . F—ERRHFEE 24
A&, MJE, P8 % & R E AL A A
Pt AT B A BNV LV A B . 1A
BB G RFEA.6 B HIFE, A THTE
EEEAERKET A KR TS LR
B, FEEREHEE IS N B (B R
M-D> . IV 1, B & BRI i 38 i Ak B8 e (] A9 22
K EREE BB E 8 AP HERRES R
MVEL, A TFREATIE IR EFREE
AEVBELN AH-WERE. 12 AHENE
BEAVIEE, LA #A B0 S (E AR M-CO) A& (1~3
A EZBEBRAARESH(NH . ARAEEDY
YRR & B A # AT 3k 2 1T BA O &1 49 5% £ L)
Ah96.2% EEEENBIHEN Y 92.5%,
REAF BRAMBHI M KA R 68.5% ~
87.2%, MEfERMBN H/MEK LS 35cm L)
L RERY 600~700 g,
2.1.4 SPRAHNAR

B 5L PR B 09 S 3 A R O B B O &5
A Es WA, TR, B0 R A R D, B B
B A AR R 4 PSSR BL SR R B B ) B A A 9 A
MRRAMERSE, AHRER, ATHREFZMH
R 2CET B3N Voa-popLibcr ik ¥oik]
BB, H & & A7 iR B0 BL 40 ., 7 5 R B
PSRRI X 4 . B — AN RRE R AR
MM AEMER BRESHEFEY P,
AR ER, LB EHPRAYPAR K E LR
BT 13. 6%, HAR K AE7E LAY 4 B AH
LS BT B 40 T, P 4 B0 B 40 A 5 Lt i3 B B
B0 A A0 B LR R . 3 AR AT A B0 B 40
RRAER., RELRENRBNEE, KH
Sy 3 RpAR,

BERY BATERIE, m N R R (E
MRI-A).

R RS ER E 3R I
M BAKRBENEZ, MRS Y25 R (E
MI-B; ®ART-O) .

A, THISNE . B6AEY; B. THME HAIMNAE, ZETR
DTSN (BVY4r4a; C. FBRiEtkE 50 M08, R E 5
AR A/ D EEREWIMMNE, RANEBVRERE
KLEMAMBARKIEEK; E. VG0 S, 59 8 b 3577 W3R 43 3% B 59
BOTO), G LARKBRNMEGH AR F. VEKKPE, £
HMEERT HBENEARLHEHNE,; G VHRREKE
WAE. GALARBENEOC; H HEEH VIHE, BK
LR CREESR G AR VIR
BRI EHEESERETORRERIE

Plate [I The anatomical characters of gonadal development

in Cynoglossus semilaevis Glinther

A REAYEFMM, PR (ZRO WA, 10 N F RN BN B

P SRR A, R+ DEMEE; C. PEEH B

AR, ARG/, SRR (PMD, R BELZS BR (%% ) D HE

PR OE E AR A, SR S E A, RSN R R R A R R A
Q| TR N o T

Plate [ Mophological characters of artesia in gonad

HEEMAGE BB BB R, A A EA TR R (ERI-D).
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2.2 GSI.HSIFiCF HEF T

R A EARRMET, LR E SR RAEEGSDHEARERBE(P<0.05), HE 12 A1 AM
2 A,GSI A5 HMA BERE R BE(P<0.00D), FWH=IRLEHFHR (VDA FRERIH ., EEREB
~11 A GSI R % ,10~11 A (VIR SR B KK 19. 78 F1 20, F=IRE5HE 12 A5 ,GSI R TR
465, H R HBEMKEERET A8 ARG . MEE A THREHEEH AR, EatEiRAK &2 F,.GST R EE
(H 3.

EMAFAETEECHSD B = B0RT 7~8 A4 (B E D R B R K. G it rk,7 18 A HSI 5H 11
A~%346H HSIEERBE(P<0.05), £W 7~8 AMRUERHEGTH FRE NEEREFUETNY
(B O WEEMEEFTENMV Y, HST EARR KL, PR HRE (VIS HSI A TR,

Gty R W, B E(CPHEAE 4~6 A 5HALS A 525 B3% (P<T0.05) , R W3 By 8] w] #8 2 3% 7
HENGER SR, T AR RIS REF O EEHNY, CFHEAEHBEN 10~11 ARpEaRX, H
THERG GSI —HHME, XEHREREHNFMEEREHE—BE 5,

;/j
% 33 - W e & 1- 300
< 30 S | S 094 R < B
=27 = & < 08- BE
w2 g g 07- 1 ] g
o 33 o g = 06- 5
= 215 g S 2o F158
@ 12 = i o 04- 1 —
ﬁ.g 9 o 0.4 :Hﬂ&f"‘#ﬂ{ patosomatic index L 4] 108 E 03- . g3#rrCondition factor [1 8
Z 6 = 0.2 A Temper S EE 02- —e— K i@dTemperatus 15 8
S 3 & 0 O 0] emper: 58
(G . i ? ) ® 0 ‘O %
SH 6E 75 8K QHIOFJIIEDEIEZEOSEL‘W = 55 6E 7F 8E OR0ANERE 1S 2 38 4 = SH6E7E 85 o DAIHDE LE 2F 17 aF
008Vear 09 Year i 2008 Year 2009 Year 2008 Y. 2009 Y
Ef[8]( %, A )Sample month = EHEN(SE, H )Sample month aﬁ?ﬁ(fﬁ, H)Sample month .
B3 FamBEERWASETL K4 ERAIFEEHRYESEEL B 5 A0 e R
Fig. 3 Year round gonadosomatic Fig. 4 Year round hepatosomatic Fig.5 Year round condition factor
index variation in broodstocks index variation in broodstocks variation in broodstocks
3 g

3.1 ¥RERRPERFEAMTPAR

EREHMWRABEED T 4R 3 AR . TeRLR HitFREHASMIERER, FRAGMAREE
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