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ABSTRACT The annual ovarian maturation cycle of spotted halibut Verasper variegatus was
studied by employing light microscopy and morphometric methods. The spotted halibut features
asynchronous oocyte development and batch spawnings. In sexually matured female, the oocyte
growth consisted five phases, and the ovary maturation cycle consisted five stages accordingly.
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. The effective accumulated temperature for spotted halibut female brood-
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stock is 1 050 d « “C. The results would highlight the reproductive cycle of captive female
broodstocks of spotted halibut, and also serve as useful tools for broodstock breeding and deter-
mination of timing for hormone induced spawning.

KEY WORDS Verasper variegatus Ovary development Histological characters

[5] B S 4 Verasper variegates T. &S, J&#JZ H Pleuronectiformes, £} Pleuronectidae, B2 J§ Verasp-
er s FEOPA T F B B DI AR DL N HOAS SR AR L H T A AR BRI D SRR e B . [ B AR A
PR JE 5 B 3 A0 0 R M AN (L e o o — B R N T R B N B R AT R T SR O R AR, B 20 42 90
AEAC LR  WF 58 30— B 1 PR e 47 o) G S0 ) 309 ok 52 B3 A fb g N T 56 L JF A5 W U A (Wada et al.
20065 Dou 1995) R H M E A S 00 (Baek et al.  2000) | B 15 & $R IR 33645 2001) J7 1
17 T B 22 s URBI o UG T B 2 A QB AR W) (Rl GOk, (H02 . 2 BT 75 N TEDGIRE T | [R5 A i
PERR BIR AT AR T S HAR 245 000 DI -BR 20 0 5 5 S B8 38 B e 2 LT HE IR L Ot 1t 52 0 BN 0% 35 30 A T K i
R 2 1, 3 PG Al B G AR AR St PR TR BB A IR N TR B 45 10 1 I B 2 R AR R B RO A . PRLGL oh 7 5E 0
PN T FRFE A5 B 50 2 0 £ 1) SRR R kL A I 58 ) FH 20 22 T BRI MotR ) 65 07 . B IR R Gl 52 17 5%
0 O 55 0 AR JE 91 B AR B R AR A RRAE LM R 2R (GS D B BE (CE) FUFRERE 0 CHSD ., LI oy [ 35
SN TSR £ A B A 7 IR R AR S A

1 #H5RFIE

1.1 LB &EiEs

SEHE T 2008 4R 5 H ~2009 4F 4 HAEIIARTE B EREK A RA A #EAT . SC8e o N T E 0938 B PE R
%) 153 30 A B M S £, 2K 39~62 em fAHE 1 200~2 800 g, FEMJEAFEIEE KR 11~22 *CL,#h & 29~32,pH
7.8~8. 2, A 6 mg/L Ll L, HE/KHK 300%~500% ., RMAMERENIGVEAE DUA . HEE B, SRR 0
REM 2%~3% ., [ 2008 4F 11 H FF X 3% fa ik 47 35 B OGO #2155 5 i DA SR AN B 5547 B3 /K iR
H AR K AT KR A . AKIRZBW R 17.5 C TR 8~9 ClRr I F 2 11~12 C, JF 035 2 77 0 11 45
.

1.2 EEHFZERERLE

FEAE TSN . B H BORE 1 Wk BRIREURE 2~3 B . SE56 fa f F MS222 (300 mg/ L) JiR e 8 AL J5 i 1) 71N 0 B
H P L A5 SO R BT R S R AR S TE Davis BB T E 24 h EEA 70 IR .
1.3 ALV ERESH

P HRAE il Z2RE B BE (70 6 ~ 100 o) K A7 BE A TR 7~9 e JERY D) o SR RS AL Qe €5 o b AR
JE L AR AR T L (NTKON) FA R . PEIR A& & 109 R 20 #2 B8 25 (1993) By Am HE o < B 58 U1t v it o5 i
BURR IS 50 D0 58 5 e LA f 1 H 20 0 Ik A AR XS 107 S P 48 4 B3R Gt LT S 20 A
ARG ORI (G B 1993) o 11550 (5 5 A 0 o i M i R & A A BRUIR N
K (H « E)=NX(T—0)
s N O S8 R B B 3 B il 16 8] (Do T 28 3 3 17 20K CCO L C OBz As i k& & B E (°CH L K

5 IR B BB BT AR (M B .V R R AR V=

_ZVIXBTXEVARVT o nXXVT—XVX YT
n X 2VE—=(ZV)r n X 2V —=(XV)?

C



5% 3 TRCILAT - [ B 2 4% O 53 % 75 1) 2 2002 B R 38 e AR AT 5 9

1.4 HEFHENEMBERITSHT

Xof 526 0 HEAT AR W 2 (R B (BW) A K (BL) I IEEE (VW) R & (GW) FFE T (LW) ],

PERRFEH GSI=[GW/(BW—VW)]X100;

JFE+5 % HSI=[LW/(BW—VW)] X100;

JES# B CE=[BW/(BL)* X100, %f GSI {i.HIS {& .CF {5 #1755 [ 2 7 22 (ANOVA) 4> #F (SPSS #k
fF, V16, 0) kil 4 H £ 18] 48 £k 22 5 0% 5 28 M R FH A A DG 23 07 325 40 A 45 PR IR (B 22 TR) A A OGP . B2 S B 3
PE(P) R 0.05,P<<0. 05 L 2= R B H 2 A E,

2 #HR

2.1 NBHAMRAEHEMIPESH

Z: M8 Meiien(1939) Y 3 2 bR o, 455 P il 220 I8 50 B2 858 O B 200 Jf 6 7 s 2 40 R 5 AN B AR (2.3 04056 BEAHD .
2.1.1 F 2w R9rFmie

BB 8 A T /0N A A ST A R A R A b R DT AR e e R 2 A K L TR A S B 1~ 3 A BB
W A0 I AN B 1 R U . B REAN M AR 46. 2~92. 5 pm AZ T EUE 1~ 12 A BRI 43% ~57% ., AR
AHAT R 43 R A B30T
2.1.1.1 i

BB M B AR 25, 2~68. 1 pom AT KR 1~2 A ARBRACR A T A% o g, M 5T oA AT O e £ 05T 2 AR 25 4
Y A E IR A R (B 1-AD
2.1.1.2 Wi

BUEEAN M B AR 51. 7~92. 5 pm AT 3~12 A4S ARBU/IN 32 850 A 70 A% ] B o AR A A A B O v A
AL 1AL 1-B),
2.1.2 % 3 amie

BB 8 3 A A I 002 v B, O A8 A 5 R BROE L 20 MR BRI 3 O B W YRR
B TR A B N VRS A . VR R ST B LR AN R S L W 1) N G RE AL . B R A B A R R
ANCECH ARG I, DR REAH AR EL AR 99. 8 ~245pum, 22 RAEL K AR 34. 5~ 97pm, B ATEE 10~19 A~ BT L
39. 7% ~48% . T ARIFERIE AT . AS Ik AH O1 -5 20 it v] 43 Sk B L 4 1t 3
2.1.2.1 Hi

B RE 40 B AR 99. 8~165um K48 34. 5~82. 6pm, A% A K0 10~19 4>, Wi 77 Jo 78 i o i 2% i BH L 8k
B I REIIE AR (B 1-C)
2.1.2.2 iy

B BE A M B AR 129, 1~245pm A% 31, 7~97. 0 pom A7 10~ 14 A WML 22, JL T 50 06 % 1 M o
B # ORI i A i (B 1-D)
2.1.3 % 44097 mie

B B UL A2 BN W7 38 O B AN W 0 o A% R R RN R I T Ml o7 A BB o o S ST RO 1 JEE L
SFRRJELRE 4. 5~10. 6 pm, GPREZME AR 422, 4~652. 8 pm. B2 87. 3~112pm, B - $ R 12~37 A BRIt
1590 ~37% . AU AH B0 AE 40 B AK 4 T 25 A RRAE R 43 R B v Ca i) 3 AN
2.1.3.1 Hi

GR B A0 B AR 422, 4~534. 9 pm A% 4R 87. 3~107 pm.,  BY B UKL IT 4f 38 22 31 12 W 70 396 5 A T B L ik e
ZERIEA L JEERE 4. 5~7. 4pm (& 1-E & 1-F)
2.1.3.2 i

BRREAN i B A% 435. 7~591. 3 pm. %48 89. 9~106. 9 pum, B & F0ORL A B2 W7 48 K 4% 07 T 50 BF 41 i rp g

il



10 ok B B R %32 %

BOBEIF R A . MO BREE 5. 9~9. 7 um ([ 1-G)
2.1.3.3 MpHA

I 1 482 4~ 652. 8y Bi R 87. 6~ 112 o, 51915k 40 ML A 0 03 o 5 5 B0 5 00— i o 2 4 1
{8 25T LD T AT A RO AR L MO ERERE 7.7 ~10. 6 um ([ 1-HD),

L 2 B AR < O B 20 B R R OR B L AR (AD . 100X
. 2 B OG0T AR A TR < SR o B 88 A% L 8 AR L, BRI . 200X
L3 HFAR R BT AR L B B A S XU . 200 X
. 3 IR A0 < WYL B 22 RO RO . 200 X
LA IR AR A0« O R ABURE S W I BT R B AR . 100 X
o TSI RS A BR BBk . 1 000X
LA AR O B B BORE . 200X
LA R NG U < A A7 5 B 1) MR 09 00 2 L A% B i . 100X
5 B A LA - B ORI 4R Al A S B B AR . 100X
5 s AH I 400 9 B AR AR RS . 100X
HEZS JE 0 UL AN A . BR R A0 I HE S S B AR . 100X
LR BN BE AR . AR AR BB . 100X
. Oocyte at early phasell . showing varied shape of oocyte and big nucleolus (n)
QOocyte at late phase [l (perinucleolus stage) , showing yolk nucleus (nu) and geminal vesicle (GV)
Oocyte at early phase [[[ » show cortical alveoli (CA) and double layered follicle membrane (FM)
. Oocyte at late phase [l , cortical alveoli (CA) increased in number and zona radiate formed
Qocyte at early phase IV, show yolk globules (YG) , follicle membrane (FM)
Zona radiate (ZR)
. Oocyte at mid phase [V, yolk globules (YG) increased
.Oocyte at late phase IV, position of the nucleus started to migrate towards the animal pole, nucleus membrane collapsed
QOocyte at early phase V . incipient coalescence of yolk globules started
Qocyte at latephase V , yolks plate volume enlarged
. Rudimental follicle membrane (FM) after spawning

FRE N IO ED ORI RS NI OTRDO R >

. Oocyte with atresia

nu : gﬂﬁ&y(}v HE(@, CAEZE&‘Y&?@’ZRﬁi%ﬁvYGBEﬁIﬁy YP: Eﬂﬁf*&,FMﬂﬁ@ﬁ
BT A [a] i AR BB 48 0 285 ik

Fig. 1 The morphological characteristics of oocytes at different developmental phases
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Fig. 2 The exterior shape of ovary at different developmental stages of spotted halibut V. variegatus
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