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Fig. 1 The ovary of Alosa sapidissima
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Fig. 2 The oocyte of Alosa sapidissima

2a~2b: 2 FHIRFEAARE ; 20 ~ 2e: 3 I AHBR BN ; 26 ~ 2h: 4 I AHOR REAHAR ; 21 S ISAH DI RELHA ; 2) : ZEAR B BRI ; CO: 77 B AR ; CT : 4545

LGN A NU IR GV IR FE B AR s CA BB ;s ZR T s Z1: R s ZE  SNEON T s YG : BIEEER s M BB 5 G- 8

TN T JERLAAE ; YP: BREOHL ; DO - 2545 P 1At i

SE YNl £ M 1 o £ AR FE B GST 5 1K B2
HASAR TR 4 FioR o Bl e IR T 06 & &, B 8
WK E , SR GSUF U THaT, TG R &k, 7
FEER (B S V) IR BN TR . ASZE v B B A
BV M6 GST R 18.47+1.10, B2 & THEL I

Hyfi£6 GST(11.78+0.33) , {H J2& 5 B 5L IV i} £ GSI
(14.92+2.04) EZFAWE . AEEREFSEDE2H
AR 5 GSTIEAAH R , 1 A & Sl 1t 2%
o B2 Rk AR, R T LA B2 ik K TF
I EFb . ARSEE PN R F ATV A A i 2K

2014 FE 165598 89



E2 A /KCF- e, B 55 B0 SR IV S £ B2 205 B A
PP B2 (HOR W38 v T O ER T~ I 40
faAf A B2 Rk KF

3.5 3.5

= HSI
3.0t =CF 130

I Il 1T v Vv
U B P

B3 il AT AT S (HSDAN R B (ChHR YL
Fig.3 Hepatosomatic index and condition factor

variation of Alosa sapidissima

I Il 1T v Vv
U B P

B4 =& RS E(GSD) NI 3 il — EZ(E2) R EE{k
Fig. 4 Gonadosomatic index and plasma 17-estradiol

levels variation of Alosa sapidissima

4 BESHR

4.1 EMEMERFINRE R N EHARE BT
1 28 BEE 1Y R RIS Sl ] LA R 3 AR AL . 5
e R I N G 2 U I N B 2 el G B
1) 5L PN 1) BB 4 R Ak TR W] ) e & B 5 8 4 [l
AR BP BN 2 /0 i AP AL TR TR R B B B B B
AN A, BT — AR P IR, AR
ZEATAH SR AR R, RN S A AR E BB
(O BEANA , — 4 NP B0 220K, A B T AR S,
Gt B SFEY, BT AE R, SN £ 5P 20 A
R E SR, AR A E BB 5§
A Z R AR SR EE A, OF BLAEHEDR S ) 50 S
R T HRBN S 5% BE 00 25 A AT AR B — e Bl
() KB IR 3.4 IR OFBE 4, 53X 55 RO
(Solea solea) ” - 5 Cynoglossus semilaevis) " |
SR B (Verasper moseri) "B F= BIEFAIE—E, 24

90 HETIRERZE

FRAE SRR H RN HAR RS T e
IS 1] P FETE F-UCHE B (1 RT R , PRI I S I i £ )07 1%
T4 B — R AR A3 R DR R AR R AL
L2 INAAY

RPN 1) R A B A A K R G L
AT SRR R & BB G AR AR K I
() e A R R AL R T B 8 K A A0 ) F2 R AR 2 B
FE20 AL 5T T BB B R . ASRIFGY R B, S UM filt
0GP REA A R B R R, T TR BRI % R o
W, o AR AE RIS T 6 20 DR B ok, L B
BRI AT AR S N, 32830 e R A i A s
] o AR, 78O BRI AR L B 1 R v A A &
53 BB 40 B AN i e 2 M 7 LR A e R T
IMEARING , E BRI N A5 )2 O B 53 5 -5 Wi
P A0 B ST , A0 B P AR R A A Y,
(1) 5P e 2 2 o R . 7 AR 2 A 1 A AT g
RSN, FEM RN Z — PR R F W R
it = W FF IS R, (05 3 A RE (%) BB 448 i ) 565 4 B
AR VRS, B A8 Az BIRH A, B 2 (55 2 BF AR
GRREZ AL [ 565 3 P AR A AR Az 24 . ZELa AR
U T o A A LI e S B e ]
H R,

£ 28 11 DI A Y5 T DT - 240 L R 8 76 200 L, 5% P
WA A EAE TR B, Fegh A N — 2 3 T2 AR 55
1717 JE 2 AN AR R] 372 O B0 R, B9 ] B A 5 10k B
GRS IR, B JE B /0N, 2R B HE 4540 5 BRI AH A 1 A0 4
S S /N A Y B A BRZ S5, 4
HMILE—)ZUE A AN . B BP0 LA, DR IR A
RV R B R R 2 )2 I TR )2 | I ok AR A
DA 2 200 L — e 52 57 R, A2 A — P 5 e R
FEFS 3 I AH DR 240 e S0 R D BSOS T 1, 2 BB
4B 7 2 3 B RH G AT L B DT A4 RS [ S
BB A AE o AR5 4 WP AR DR REAA D JE AT, ik
SR JEEE W S 3G+ S B W R ] A RS B O
AR B RE A B IR IG R 4 A A
PB4 AR FLRE 7873 o R
4.2 ERRIEE ATREIEHAMBEHEESNELZEN

X&E

PERRFEEL GST ) PRk A8 A AT B 42 S 7E 7= B
A R R AR AR R T . SRk
fifii(Seriola dumerili)"FIHES(Lateolabrax japonicas)"”
AEARL, E U Gt £ GSTAE ™ BRI R F+57 , VDI DR S
KB, 78 AR A 50 W DR P AR A KT, R WP A



X 358 DR - g 7 B L e

JHF 48 £ HST n] S 3 fa ik N g A7 e i 270
ARV AT Sz Wt 2 £ 1) B8 B 1 0 R D 2 2R
JE A R Sh &S AR AR, R 1 HST R AN f0 28 P iR
B E RSN . AN 5T B SE YN i £a HSTAE R
R ENVYERNEE, RS TR SEAalE™o
T B A4 v i B R R A A, TR B R A
W, o ARG Re B I T 00 B AR 1 R R s
KL HSIAE DN SR B AT SE BRI A, MiEDHE
MRE WK, Mo b B S N e 8], Y
FEIE VI HE DI I A i £ 552 £ 5 O MR T B T s
R B AT AR I B AR BRI IR A B DR #E
U B HSTAE DN 3% B J R B a3, et
FRIT S AEVERR K B AR AR R AR B K I+
B /NG, BIVRE 2 AR B 5, B LB
R T P P28 T D/ N

i JE ARG BE CF % H T e i 2 i AR KB B,
WA VE A R ISR KR e
BE WA AR RE i R LS e, AR KR E
W R T A 8 A B P T 250, 1l ek A A fe
BT B R BRI FEAR . AR5 v 38 DN i 60 D
KRB CFEAREI S FAHEH, 5HAL M
FAFFEAE R B A T 2 3L, AT g & T
R FH AN 1) 25 - BV T FERE Y 25 T
43 MEEEAKFEENELEHNXR

2 YN i £ 11 2 B2 A I A AR v, B L F T
B, SR Ah T AR RS SR LR B B, Rl A B Ak
TR o RS RO PERRAL TPk 2 7 151, B2 Al
{E B A SR T, AU EE 55 £ I8 50 B
K AR TE AR AR d 2 EHEOP ARG . TRk S D il £
FEN TSRS 5 SE BT, FT LA A6 0 320 HE B 5 1
KE2/KF-o FE PN £ 1 E2 AKCPAE I He2k ot
i, VA R B, AR R 5 GSTAHIF .

5 i

AR 5 388 3 S Y i £ 1 5 7 R A 4 22
WS B, SN b £ Ja8 T AR [R] 28 04 R B 5 AR
35 I8 FEHMER IR/ B (0 555 B AN T, T4 58 Y i
0 51 58 F 1 R 538 6 A~ s 1 5 AR 4l B B 4t L Y T
A5 O 5B B BRI v 20 B A2 AL K B
TRAKN I3 6 AN o 8 3 X S P B £ AR 2 A
HAL AR R G B SRR T A A B, E I B
SR PSS B HST S L TH5 T B B 58 IV ) 1 3]0

{ELT AL 5 CF B L E I (H2E A B3
PERRFE X GST 5 ML 3% Hh e — i B2 /P78 7= B ) R
T BUER VI R B, B2 T R B RIK
- RPN SRR & PR — U A A

Sk
(1] ERIWOMR, X Bk, A VTR 258 G b 025 5T 1], K il
1986(6): 5-8.

[2] IR, BEAH:, BRI PR, VT £0 ¢ 5 LR A R S PR Y
FE[I). okl 1998, 28(1): 18-21.

[3] Jordan D S, Evermann B W. The Fishes of North and Middle
America: A Descriptive Catalogue of the Species of Fish- like
Vertebrates Found in the Waters of North America, North of the
Isthmus of Panama (Volume 1) [M]. U.S.: Government Printing
Office, 1896.

[4] X4, BTHRA, WOk, A5 S0 i A= ) = Rtk 5 2
PFRAHAE BE(T]. Yl BLRAL, 2006, 1: 26-34.

[5]1 RARE, ACHERK, sKigH], 55 SEm i A T ZRIHARBIE].
IKPRHEAER , 2008, 35(5): 221-223.

[6] HEZEAL LN IR T IS AL D). LI Fif
MR, 2011.

[7]1 SKEHE, tREER, th M, 55 SCUNERT HE S mmIES AT
EEARAFAED]. T EZK R, 2010, 17(6):1227-1234.

[8] AMRTEIR. MEABISE ML T 7R 7R e SR AL, 2007,
155-213.

[9] Witthames P R, Greer W M. Determinacy of fecundity and atre-
sia in sole (Solea solea) from the Channel, the North Sea and the
Irish Sea[J]. Aquatic Living Resources, 1995, 8(1):91-109.

[10] M, ARV, XIJ5E, 45 2375 S0 5L T R 4% H

TESBCEFERTSE[T]. Ml B2 = 3E R, 2009, 30(6): 25-35.

[ A7 WK, B2, ok, &5 SR BRS04 LRI 2E
I B R SR AR A )], ol B2k, 2011, 32(3): 16—
25.

[12] FEF%, FAGW. 8RR £ O SLAT JE 1 o O RR 20 M % 75 K
FEPERRZE BRI ]. P &L RE, 2006, 39(6):
1264-1271.

[13]  XUSCHE, SKREFFAN. O A P 5L R ARAR AR, 19 I
o HARBLE2ER, 2003, 26(2): 73-78.

[14] ZRISHE, B owh, V. B P HLURE A EBESELT]. K
FEAf, 1982, 6(3): 222-234.

(151 sKMEE, W/, FE 5 i OF SE 086 20 M R BRI A i 41 4L
SR, 2405, 1995,16(2): 166-172.

[16] Micale V, Maricchiolo G, Genovese L. The reproductive biolo-
gy of the amberjack, Seriola dumerilii(Risso 1810). I. Oocyte
development in captivity [J]. Aquaculture Research, 1999, 30
(5):349-355.

[17] Lee W K, Yang S W. Relationship between ovarian develop-
ment and serum levels of gonadal steroid hormones and induc-
tion of oocyte maturation and ovulation in the cultured female
Korean spotted sea bass Lateolabrax maculatus (Jeom-nong-
eo)[J]. Aquaculture, 2002, 207(1):169-183.

[18] Tyler C R, Sumpter J P, Witthames P R. The dynamics of oo-
cyte growth during vitellogenesis in the rainbow trout(On-
corhynchus mykiss)[J]. Biology of Reproduction, 1990, 43(2):
202-209.

[19] Johnson L L, Casillas E, Myers M S, et al. Patterns of oocyte
development and related changes in plasma 17-B-estradiol, vi-
tellogenin, and plasma chemistry in English sole Parophrys
vetulus Girard [J]. Journal of Experimental Marine Biology and

2014 1655F90H 91



Ecology, 1991, 152(2):161-185. B[] TR R 22244, 1999, 26(4):427-431.

[20] 5 A, BGPTSR FRITT I H iy L

The study of ovary development and
steroid hormone changes in Alosa
sapidissima

Hong Lei', Li Zhaoxin', Chen Chao', Guo Zhenglong’,
Wang Weifang', Lei Jilin'

(1. Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology, Key Laboratory of Sustainable De-
velopment of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Acad-
emy of Fishery Sciences, Qingdao 266071, China; 2. Jiangsu Zhongyang Group, Nantong, Jiangsu 226600,
China )

[Abstract] In this study, the morphological changes of ovary development and variation of
correlated plasma sex steroids levels were detected in Alosa sapidissima. The result shown that
Alosa sapidissima belongs to the non- synchronized multiple batch spawner; based on size,
shape and external color, the development of ovary was divided into six stages; according to
changes of inner structures, yolk accumulating and development of follicle cells, the oogenesis
could be divided into six phases. There were no significant differences about hepatosomatic in-
dex (HSI) and condition factor (CF) during the ovarian maturation cycle, but gonadosomatic in-
dex (GSI) and 17p-estradiol (E2) were found to increase during the peak phase of vitellogenic
growth corresponding to the ovary development.

[Key words] Alosa sapidissima; ovary development; oogenesis; histology; morphology;
steroid hormone
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