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Abstract: During March to May of 2005, mature female swimming crabs were held in captive conditions and fed with
fresh clam, Sinonovacula constricta . The spawned crabs were sampled and dissected to investigate the changes to the go-
nadosomatic index { GSI), hepatosomatic index ( HSI ), external features of ovary, ovarian histology and its stages during
the second ovarian development of Portunus trituberculatus . The results demonstrated that: (1) the process of the second
ovarian development could be divided into four stages: stage | ovary was ribbonlike and milk white or buff, the main cells
in the ovary were endogencus vitellogenic oocytes { EN ) and previtellogenic vocytes ( PR ); stage || ovary was buff and or-
ange, the main cells were exogenous vitellogenic oocytes { EX ); stage ||| ovary was deep orange, the main cell types were
ex and nearly-mature cocytes { NO' ); stage [V ovary was ripe, the main cell type was mature oocytes { MO ); (2) During
the period, the GSI increased significantly, while the HSI did not show a significant difference. A positive correlation
could be found between GSI and ovarian development, days after spawning, however there was no significant correlation

between GSI and HSI.
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=R T8 ( Portunus trituberculatus ) =38 [E
HEPNGFETTEZE (Wu et al, 1996, HTHE
FEEMAEEASERE, 8 20 il g0 R E
=R TR ARFRELESA THEE (Xue
et al, 1997), EIH, 20 42 90 FALCE =3
B0 T F i I E AR A 7R IR G A AR
(Wu et al, 1996; Xie et al, 2002,

R TEE UG, @R SHTE
TIRFEE (EHEM AF EHAI ), B
AIRIIP AT HIR Y 1 MR, mEFH— kP
FHAFRIBTR CGEF M 10 B 0FF 4SS 8] /R A 1)
3 A, 5—6 ™A ) (Song et al, 1988; Wu et al,
1996 ), HI, HAMFT =BT REIE —KNE
TR EETAE, N IAREEHAEYEER
BremRAEEENIESEXME R E. 8m,
BR=_ERTEBEEFIMETEETTE K
9P E A B AR TN INEE (1 et al, 1993;
Xie et al, 2002), 25 NIEE ARG < =ite T8
ETIRIPEEFTHEBRIE (Xie et al, 2002), £
Tk, AFEHEMNE TEEHNFESEET, kK
TREIPEE R E TR P IINTRE. I8 855
IR AT s N AR, LU =R T
BISE RN A E AR, HMEE R TR
EYIEERIFRNE, RS =t TR AT
FMATE RIS KENLRSE

1 M¥5FE

1.1 EWFEMFEEER

FrESE S % T 2005 4 3 A 15 B Ak
FITMEHE PO AL, RO PR R RIAS e, PURLfE
. UPHEAT RO MR 65 K, 1EREE
FEAR, PR 3000 4. ERABEFTAL
Mk R T EEARRF (6mx5mx1.5m),
HREHE LY 20 em FUHEPEESE A = DU FISRHE, 24 /D
BHELEM A, BRNERE, BH T 16: 00 BFHEEERE
BHIFEE R ( Sinonovacula constricta ), K H F4F
ERRFREI R BV IR K S0 i, B EARIT
SEtRARIFIRENL, A BHEE, S5 BIXE
TmS, ICEWBY = IBntE, 3T ER BRI ET AT
FH. SR HAA, KRR 16—18C, pH {H 7.5—
8.5, NH;*-N <0.5mg/L, NO,”-N < 0.15 mg/L.
1.2 SEHEMEFEARFERNEE

S3 RIS IR R A T AT AR AT REEI %

AL —3 N, FRIMERFIHE (£
PRARALHT ) B2 REWE—IK, WRAREHE 3R
HUE—yR, EMRPRE S A TRE S, BRI R4
BRSLAFTIRAR AR E (R 0.1 ), REREIT
BRI (CSIL % )= IPRE (g )x 100/ E
(g); FFEERIESH (HSL, % )= FFElEE (g )%
100/ (o), MEIC IR PFMNERIHE,

IRFE AR B FIPP B A FIF M, £ Bouin’ s
AR RAR AT EE, WERBERK, 8
B, A (56—58C ), Leica RM2016 B
mhlEEmA, IHEE 5.0—7.0 um, H. E
e, hEWCE A, A Olympus BH-2 BH1E 0
EHARE . RS Okumura (2000 ) F1 Zhu et al (2005)
BT A BB AR AR S R BRI AR ( oogonia, OG ). P
BHERATHIIPEAN ( previtellogenic oocytes, PR -
MR IR & BUH I EE M (endogenous vitellogenic
oocytes, EN . SN IPE G B IR 4 ( exoge-
nous vitellogenic oocytes, EX ). I% A 55 -£F 40 i
(near maturing oocytes, NO ) A A% 2437 99 £ 20 A
( maturing oocytes, MO ) X 6 ™ EER B, 7ERM
B FHIHI T B AR IR R R T E A R L
FHIPEAE R 3—s5 MM

IR B AK B Medina et al ( 1996 ) HITT i,
Gttt AP RAE; MBEAR NP =V,
(R RETR v, CHARRERRD) ITHEZRELLE (NP ),
HpEBRE v = 0523w RE (w WERAGHE
B, L R ) (Xue et al, 1987 )
1.3 HEsran

RH SPss 13.0 B SRR AT ST 4
B, 3 Levene R ATH Z 57 Efe e, AW E 54
T MR A o7 R AT SR SR A T AR A R,
K ANOVA MR EAT T Z 00, KA
Tukey' s ILHITZEILE, BUP <0.05 WEF R
%=, 7 EXCEL b2 HIfH kB,

2 HREHMH

EERTEETRNELFNARAFNE
IR =R TR IR AT A R I
SRR AR A A, AT DL SR R ap &
ERiEES R 43,

187 CHEAHERRIE 10d A1): BREZRENELA
aaRE @, I ER R LI RL, GSL A
0.9%—1.5%. T MREHII0E 20 AR &R

2.1
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R UL RS ) DN TR e R R e 3 O G
3A, EN, PR) FIERISAHARAIAE &K, FEPietEmE
& AR SREEH AR BT A R E IR Al (FC),
SHECESF 305 60 00 L XE 1] PR 905 122 B B A e £ 4
. L PR OP G AL IR BR AR SRR = A T
42.83—119.69 pm, HAKIEN 21.99—40.73 um, #
Fatb A 0.0207—0.117, 99 B -& BUAT H 40 A 1K A
20.93—55.78 pm, AR 19.24—31.32 um, %M
tER T 0.116. BB § b 7 e R EFF OB IS 5k BB AL
B, B BFE AR A IR, thAh, Al ILIE
TERACEI AL PP ER AR, BRE b BT 2 iR R B
WA, HIETEREREIPE (3B, RY )

I BAfEHHER s rb 2y IR I B & AR B 5P
BEAEA, IREEAT T 74.71—129.02 um, BEAEH
(29.30+3.00) um, AT 0.0156—0.0334-
BeRt, AR BB R AR B 22 % TR SMREIB R A
B, SPERRE (E 3, v). IBRgIRCER
HeAw - NE T O ER MR L B B AT AT L 29
TR A et (FE 3¢, 0G ). B, FREFAIAL
HONEH A P P IR R O R B, T E
HEHAL RS (= ), 5% B8 P Al 20 B F5 40 T e
Wd (B 3D, RO

A CHERHEER IS 29 10—20 d P9 ): BBH AR
EENEEA, AT, WIRA LA/ Ep
AR, ERRERE. SRR EENIMNRIEINE
G R EREEA, BV A T 104.9—170.34 ym,
TR KR (132,87 + 20.89 ) um, K EN T
16.02—25.33 um, LG E T 0.005, EF B
FESST IR EL AN BT HAZ AT B A AR, A DRI
BRI AR O T bR 9 (18 3R . T AT ML

v =1 ()Q_h_,(l, 07A

R =0, 9042 4 o '.
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Correlation of GSI and days after spawning duing
the second ovarian development of Portunus tritu-
bereulatus

=R G IR 4A (18 3E, END, H
T IB-E: 4 2 [R5 8 RIS M B ARER R

MHE7 ( BEERHESRE 20 2030 d ): BB H & AURE
W, SPEOMIRA @, REgkE A, IRRIEH AT
0. BpEAp L2 SNEE IR E G B R O B4
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24.49 ) um, FEEIPEYROIFHE, PR ATE B
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IR PR R R, EITERG, H
EEpESaALN (E 3F, NO Jo

IVHE (HECRHEOR)S 20 30—40d): PEAEF R
ARE, GSIILFATREK, IPENFELE, ik
WORH S, RS, TREAAEL, BIREE TR TR
FEop. B E S EE AR IR EEAR, B A
T 310—371.48 pm, “FEEEH 346.85 + 16.79
um, SPECEEARE, B50m (& 3G, MO ).
TEBEV IR EL AR ), B/R T A EE A I E 6 AR
ATROERERARAR, PETCERSR (B 3G, PR
22 ZERTEFEFRNEL AN ETER

FFFERIEH T

HE 1 TR, R TEE_RIPRET IR
B, BRETREL (GSD) B 9P e FEE IR FEE K MR
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0.05), TEARFLIWEKMT, =N TFEE =G
B 10d A, GSIMKEEE, (UE 19%9—2%, JBEH
EoRFLOEERE 6, TEN T HAWE (PFEED
e AHD, kP EMEEZERED, BT R
A S, TWIBREMAFTAE MM, RS 154,
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Fig. 2 Correlation of GSI and and HIS during the second

ovarian development of Portunus trituberculatus
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0G: IR (Qogonia J; PR: I E S AT B A ( Previtellogenic cocytes 3 EN: PRI E &AW MM ( Endogenous vitellogenic
oocytes ); EX: AMEIDE &R EEZAM ( Exogenous vitellogenic oocytes ); NO: BN ( Nearly-mature oocytes J; MO: BLEL WAL
M (Mature oocytes ); FG: IEIEAIM ( Follicle cells ); BL: 2 ( Basement membrane J; RY: ( Regressing yolk ); RO: RFERIRLEIN ( Re-
gressing mature oocytes J; Y: BUEMR ( Yelk globules ); N: #% ( Nucleus ).

CHMRIEIRE & A ); AR 21dGSI3K (762
1.65)% , B ES— VAL IO R G B 28 4 i 1b,
TYRIRE R A F A, OPEEA T
(LA, BRE G ARRERT), F=HBJE 304 B (5
— RIS ISR 10 ) TFERZ INEE YRR
A&, IR EREIE R 4 £h, E_RKIBR R
B IR B A (VAT ).

31 ATH, SR TRIPEE R EF IR
&1 GSI BRI, R B — R IR R R
kG, EAFEES Nk, BEH AT
FIVEL, ML EaE. HE 2T, K
9B HLEH ISR = HEe TR Y I AR EL ST AT R
AHRE HST W A B E WML (n =49, P>
0.05, R*=0.0059), 5 " WIPE AT IR DR
JEEIRAE B HSI S8R RF7E 59 o

3 1 i
3.1 ZRBRTEMNEZRANELZSARREASR

BT, EWNING K=Y FREIP 5 AT AN
JRIEED, (T Liet al (1993) F1 Wu et al ( 1996 )
5 5P 31 B B R 2 N2 IR = e T 5 — R IR
BEBTRE 4P o 11, MRNER=F®RT
E KM EEEMRE. AIRETEZEN
FEEA SR T XS — YR = OB JE W BB B AT i R
FE, IRIEIDEFVFET ., GSIAAAFWERE, I+
HEEE—RTINENREAREATRENSE, 5K
BAZE W T ie TRRBYAE TV IR B A T AL I T
W (F 2), ZOTEI R RE, SR, il
HERR=IR TENFEAEFMA LR, RIE—
R HESR AR D B R AR R 2 I AT B R

Jel. PRSP EL AR R iR B BV ER ER AL, XS
ERTEE e IR EAE R TR (Gu & He,
1997; Okumura & Aida, 2000; Okumura et al, 2004 )

R TEE_RIPEAFARES, RERT
10d M GSIMKERR, BRIBEPAALEETE
ErEEtl, ES AT IR E AR L A
JENE P EE IR SR RR AN ([ 3¢ ), IRIRE AT
B IENG R IR AN E (B 307), XN SNRAEED
MR G AAIE T &1 (Cheng et al, 2002 ). =
Pote TR — IR AR LAY, ik Op# b po 5Pk
AL E 2 A BP Ea U A, SF 2 6ST ik 79 A
L, EmsE— S 10—15 4 (EEFERE,
KR 16—18°C) M TEE_RIPE R HHEESLT
A CATRIE R8P ), MR T2 ( Seylla serra-
ta ) S IR T R B ANRIE IR E & AU
RAETEH—WIRFRLE, BE—ERmtES
Zasd ML (ARFEL, Kl 27¢ LR ) AaEsE
M IRIBE AT (Cheng et al, 2001), XMER
T RER AT A 0 B ) & AT ( Okumura
etal, 2004), =PEHTEE RN E T FMHEE
(PG BRIAIRG 30 d 2 ), FTLATESE — W30 90
Al Z IR B LSPE A NN E G AAER, A T R
7 0 A BB A W A IR A R BN R F R
gz, REETRSMNEEIPE A A B ( Okumura
etal, 2004). =R TEE - KIRRIFELEEZ
WP E A FrEER Tk, XEELEPRH —E
F9L# P ( Cheng et al, 2002; Nan, 2005), X
RN TES— ORI, SRABE s EE LR
EREHMERART, XHTEHARRENGEE
( Cheng et al, 2001 J.

JEE Shangguan et al {1991 1 Cheng et al {2002

®1 ZERTEFONELZETREDSMR GSI. HSI M&Z AT E
Tab. 1 Gonadosomatic index { GSI), heaptosomatic index ( HSI ) and days after spawning ( DAS ) among the
different ovarian development stage during the second ovarian development of Portunus trituberculatus

ZE M Ovarian stage T m m v
A& Sample number 14 15 12 8
GSI (%) 1.32+0.27 3.38 +1.06 7.82+1.96° 14,47+ 1.49¢
HIS (% ) 5.32+1.11 5.65+1.27 5.44 £1.34 4.59 +0.56

PN B9 RS Days after spawning 5.57+3.11° 15.27+5.61° 33.17+3.13¢

HE AT RBTRNAEAREREE (£P<0.05)

Values that do not share the same letter in superseript are statistically significantly different ( P < 0.05 ),

26.84 +3.66°
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®2 ZERTEFCANEZEIRDREMNELFHMTEERIE
Tah. 2 The main features of different ovarian development stage during the second
ovarian development of Portunus trituberculatus

v ’ . FIER SO
KAWL RS AR E MR B (4)  BEEFER
Sa o ovar Histological configuration of ovary GSI (% ) Days after Embryonic
zes y .
spawning stage
T WEAZBEAS®  WEEERE, WAL NEEMESRAMMESHANN  0.0—1.5 1—11 R R
HOMEER, O& N F, T RS IR AR S AR T BRI AT kL
—WHENE, AAE WM (FO) CHEEFESMNEINE S AN BAEEE,
3% £8 Bp ks AR T 060 IR AN AR RS e K., HE RS BB IR A R 7E 3% T
FOER A LAY
m WEAREARE  WERFENMEENE SRR AN, 755 1.3—5 9—13 3 v
ao, WERZEM  EENE4 RR, FRS W EAREEC TS, RFL B EA
B, METEFE AT R B PR S R R PR A LUET]
R, ARTILZ
AN EE T SN
5
I IEFOE, B WEAGARS, FENMNEYINE A0, e 6—12 22—34 LoEREAEI AR
HheRiB, WATER CEERRALE, MR 222.05309.9 pm, SREREHMEAIEIR Rt 7
A B BR B Wk O AR B S, IR T B R A RH
v W R, BRE WEEEEAER, FEANMAOMEME, WD 12—15 30—38 RIS
WOMRARERE, K s, FEREAM, KES 300 pm KL, BT ISR, g—15 %

S, BREITARL

PEEER R IR 8 S AT IR A

RIET HEa T B R WP E bR E, ERX
FEE 2 AR BP R A AR 0438 1 [ 3 s AR DL AT AT 4
BTG T =R TR E R ISR B R
R R o I =i ¢ o e 1 RPN E S
e (E 3B, G FR B B S AT
%, MBENEPAABFEAER Y, W
zsifl (HE 3D), BRHIARELRMIFLE DA &
A (Lou, 1998; Okumura & Aida, 2000), {HEIX
T Al P FR AL R A T — B AT 5, 76
MR NBEHESE T X — LR (Zai et al,
2000 )-
32 ERBRTFENPEERMERETILRE

HIEE %R

=R TR DB R Tl WEF 9 A
EIEZE TR AR 3—4 B CERE 6—7 T H ),
sh — RO E AT 1—2 1 H (S — ™ P
FNE U= IPEEIRG ), TR TH K (Song et al,
1988; Wu et al, 1996), FEF /= HiE, EHER
LTS IR (TEHR A R EHE AL, &
EXFESPEETREE —: 1) E-KBEEF
= A RIS MIT R B R T AR B ER A A, T
S WP AT R S BN E & BT U0 B AR IR
PR R B A R R RE AR, T LR I (Rl
( Shangguan et al, 1991; Cheng et al, 2002); 2) 3

THRMEETEETRE, FHAKRES (16—
19C), HEWSMHETES, mME— R IPEE T
FESTERNELZ, FUMNEEFHEMTK
IR, T H AR KB B (Song et al,
19885 Zhang et al, 1991 ), FTLLSE TR AEF
EEMER. R TEE _RIPEEF IR
H, HSIIFRAHMEETE, ME—RKIPRAT
AR HSL B3 TR, X EWENTEN T IRIPE
BB AP { Cheng et al, 2001; Nan, 2005 ),
BRI A S 10 LE B2 T R U B A F WS SR T R
SEIR T8, ME R REFHEEN B
IR TR S T, AU AR e M T B
TFE ( Chen, 2006 )o

Nan et al (2005, 2006) W53, BREZEER
FERPIRMET, RS KA F A I RER R
B 5%—1%, H_KERHAAIPEAEE /N
KRR IPEEAE, FITEE R S IR A B
BEAAMER T TE K=, BEmPAE
SRS R P BRI B R A AT UL A TE B
AMRPELFENFEAET, SR TEE R
FH MM EREE (14,472 1.49)%, BiEK
350 um o, IXESTERR O SR — IR AT AR
PAEPEIEE (13.92 + 1.46 )9 FIPEE (363 + 16.53 )
ram ( Chen, 2006, B, A LUE L6 3809 3 A5
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