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WHBEAR . ZDEMRERRANT R FENET AR NGB KPR 5
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BFRBEE BOERBAUBHETFHANANTE, TRRE IR,
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R S Y——h 43 (Acipenser sinensis ) 41 £ i)

15, %5 B #A : 2008-03-05 {& 5] 2 #A : 2008-06-11

MXEFRIRES A

FEAREY™ , I BT 52 28 0 R H R
B 4 RGN A9 A £ RS R R I, X R
PHERRAERE

EPE R RANREEREEFTTAY
RS g A 1T R Oy F A 2 B
FLo A3ia AR B 75 X T D SO 52
BAEFEFTHHIR ST T, A EAS R AT
FH BRI A RER YO AR A KR,
DL O AR g 6 A S DR BRI B R B 5
— BB ELH

AHTE : BR ARR RS E AT A (30490234) ; B RHEEM &4 F £ 90 H (2004DKA30470 —004) ; 7 G2 18 YERH BT Be BT 2
AR %5 38 & T (2008MOL ) 5 H#FHTRABTK =SR2 E-BF S Be 2 B B (E03009) 5 HHgTT R IT. O P46 B /MR K H

BrEm

BIRAEE: Z 82, Tel :021 - 55530954 , E-mail ; longzhen2885 @ hotmail. com



246 b S R 4 3%

1 MRSk

S PR SUR R R A HE AT 2007 424 -6
RATEEBHERARME (KT OPEEgARARPTX
TEEN) MW, RERE 238 4 B AT
1,5 B LAl FA,6 B BAl T A, 3R 6 k. b4
REA 488 BB, H btk 440 B, itk 42 B, B
ARBATH A YEN R , R B S B AR, W
HILFERESEH, WEHK FEHRE, I
B M T8 31 [ gonado-somatic index, GSI(% ) =&
PRER/ AR x 100], BUNS: R EE T
Bouin R W, T EMAEIH,JEHE S5 ~8
wm,H. E Jefa s i &) B, Olympus BX51 [F
B BREEWNESF AR, I H Image-ProPlus 5.1 [&
BT & i A B AR TR A M AR B T I & .
MR EESH R0 - 12 Tk,

2 SRS

2.1 KINYEFEEEPNEREE

KIOQFIFRAEH P hEF 4-6 A,
AR LR AR IR B S G AR R A B3R 488 |,
WEMEHZY 10: 1, Ho 4 FHR4E 166 B, i
16.9% ;5 H L3R4 192 B, Mifa k5 5.2% ;6 H 4t
SR 130 BB, i 5 3.1% . RI|BLLG IR R AN
BRI SN TE R F R E , Gt BT (4 -6
) &AM AR el (E 1 fE 2),

o2}
<
—

o
<
| —

at different stage
.
<

S HANELET S ELE /%
ratio of ovary

5 H May 6 A june

A4 month
B1 Q4RERR & [E TP & AT & B L
Fig.1 The ratio of ovary at different stages of
Tridentiger trigonocephalus
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HE LA AEESTHREEEN
BhE,4 BNV BIE 54 A BHm62.32% ,
T I A, V 33 A0 VI B9 59 & 0 4 51 5 23.19%
13.04% M10% . 5.6 ARIINVEIIIE S5 M B &
¥y 71.43% 1 48.41% . 7E 4 ARMRER R

B2 BINEAT V ~ VI, Bl —3h i 08 B 3 40l
B2 VA, 5 — i ISR TRGE /N 1R, B
RN E VIEA G L, T4 HA £ 45 AF 52 £ 0 1 B9 4 1k O
AHEAFER, AE2 87,4 ABED VY
FE, b 64. 29%, T V BAF VI BA K & 4 B 5
32.14% M 3.57% , 5.6 AHLIVESE SE, &>
Fi5 24 B B 60% F150%

y
(5]
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<
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oS oo o oo
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Bt , gt 252 A
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Fig.2 The ratio of spermary at different stages of
Tridentiger trigonocephalus
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2,2 SHEHAMEEE(PE)MEHNEETTL

T4 -6 M, REJWHEMRPRER I
B T HUn &,

Mmer £ BREY K, AWK IILE, &
e, 10.0~24.9 mm, % 1.1 ~5.2 mm, GSI
H4.49% £2.07% , WHERT] WOk, 10HAONE
HEEDE MR ES4A £, BF D&%
I, DB HER BN B4 M (B AR-1) o 55 | B AH OB
HHEBARNBE X =/AF, B8k, R
(24.49 £2.05) pm, AR K, B2 (14. 71
2.80) pm, FEBFRGHGAE3 ~5 ML, F
Bt A OB 40 L, AL T 0 % O B 40 M B /AR A
SRR R, BE 2 AR SR, e
(53.50 £11.99) pum, 40 R FERM: , H. E efa B2
WA, MR, T M g, R, et
TIMAHEZEN . #12(33.53 £7.70) pm, [6]— Y] TH
FELEER S ~8 4, BN ERES (B R-
2) o TS5 1 B AH B 5 50 55 40 f 40 B S o e L 3
FETRAE R UM B, W 55 O 44 e o A1 L D Ui v 4
M EARNEE , ZRAE B —EME T RESMY
B R 4 A R B R v R (I RR-3) o 5 T
HH OP B 40 B, S HE A R A K BA R 2 0B 4
SR 40 AR R B 3 K, IR AR ik (149. 05
29.52) um, B 1235 (56. 87 £13.24) um, =4
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15 ~30 4, BB RN & HES . 55 1 A
YRAE b, E B SR PRI R , B,
STRESMA B 7. 77 T 40 Al B P9 SR R A J
REH A B SN E TR IR . ARYE IO AR
BIEARRHE, AR P 3 B, EREFHE
BARY B, ORI R B B AR SNE R B TR
FRYL AR, A S B IR M, NE B R R AR e i
&, hEEmE, WML RERELHEL ~2 B
KANA—HRHE (B R4) . AR B, B & OF &
RT3 R, MM B SE SRR AN R B TR R,
REBRPOBS, R AHE K, BT
At FEREEA , 7E MR N I SRR HBE 1 ~ 3 RO H
BOkL, R Y R A AL E A (ERS) .

Vi g MERPHER BEA, K
20.0~37.0 mm, % 3.8 ~8.2 mm, GIRZHHE R
BN E, M, GSI BFW A 31. 5% +
7.08% . IVHHER S LASE IV i AH UF 5 40 fi o4 = (&
W 1-6) . 55 IVETHHER B4 M, AL 792 50 40 e &
BRI EE ., OP-E: 40 il P BE B U0 B A BT A R
£, UER 40 f i R A2 7T 35 (376. 02 £18. 82) um,
F—UE L8 E R 12 ~28 4, RIBIIE S
G- TR AR S5 1 DL KM i IR s R R & 40
MR, WA 2 B 8 3 M AFER S, B
5. BRERA0 B B 3 K, B AL T A e, ARHEN B
EANE , BREA T ZIEIPRER, fEA N E
PRk sg im(ER-7) , IEPESHE T At
THOP B, 29 5 N B A L S BB 45% 5
B R R R B K EN N, AE T RIS
VE) , RS 1 SR PEI Ri-8) 5 B 3, B Jom o i BRI
BN BRRL A, 2¥ gy, sat 4 e b
I B R SR, RIS, A e R A
AFNZETE (EIRR-9) , 50 &L (926 IV B AH BR 5340
HEREE &5 40 S5 85% LU b, 7EIVHIBRE
H R AL TR AR < A Y T B 4 O -5 40 Jid, X 90 TR
WARG B 6, R 2 MEETE , et 1=
HE, BEA BRI (EM-10),

Vg gp2E B, B, i RS 75 ORI
W, DREMIK, BEER, 4 B 3R RS, 5=
WS I BA & RFE %, GSI ik 38.33% =
6.24% , % VEHHEIRER4IM, ARV 35 (553.60 +
40.45) pm, B & AR A R R IR B B B AR AL TR
%, BRESMNY — B UR v B (B RR-11)

VI 97 & BN HE, B ER .

45 NEREFM, 9.1 ~15.0 mm, % 1.2 ~
1.9 mm,GSI BEWME N 7.78% +3.18% , + 5
B 56 10 LAt 0 55 20 B 70 K B ) 2= B v A IR A
B(ERR-12) o

2.3 SHENABEMEEMAMMAZEEL

KL OSSR #4658 T/ it B2 (lobular
type) o WEKE S M E MBI E, 7T LLE I
SN A 1 2 A B B8 /) it (seminiferous
lobuli ) 5375 , ¥ /Nt Z 6] By G5 G R4 PR, Bk R/l
8] 7 ( interlobular septum) , By & J5 40 ffd 1 B 47
AL R 1F) T2 BRI, 22 A R , 40 B
BK, W mm: s AT 4R 40 B S, 2RTE , AP
AR SRR (B MR-13) .

TERE/ N N BE 73 AR VT 25 H 2 350 40 i B U A
N, BEERRKRT /A NERF/NER &
YA R B A E 2, T 7E 5] — K5 /)N 38 P9 A2 65 40 g
KRB . F/ht g/t 2 (B R-14) . 78
BRERREAESD, SEHEARARE NEANK TR
RIS T R /DR, R T R R
AN G AN Ut A NS RS G T - e - A Ny
WERE T BE ILE ISR E IR T B E
i, PR R/ AR S WA

bR 3. T MR,

N HBEREIAE, PBREHE, W
Wl K 14. 21 ~18. 30 mm, R 554k 2. 13 ~2. 62
mm,GSI 25 0.66% £0.07% , /NHEERRT K,
FEd ¥ %G B 40 fd ( primary spermatocyte ) \ X
P45 £ 40 iig ( secondary spermatocyte ) | X5 40 H
(spermatid ) ZH F, ¥ N5 £ 40 Mo by G J 40 e
M AL, Y s B, 42 (3. 50 £0. 20) pm,
RS, B E TR . RGO B 41 i B W K
Yo 40 B 52 B3 — IR LR A ROk , R AR LA 4%
YeER LN, B2 (2. 54 £0. 16) wm, 40 M1 ) vg
BMENER . IREE R B SE B IR A 3R
T BG4I, RS A B IR RS /N, ER(1.59 =
0.12) wm , 2 M 2% iR B 3R 72 B8 R BRG B:- 40 Fid
K, EWAEE— PR, EYE R RRE—E
REH e, 2R, TR B4R, BIIVH
X, BRRE/NEWR, DB KT (sperm) B F)
/R (B RR-14) o

Vg BERERI B, EG Mk
R H,+19.47 ~24.18 mm, B 5wAb 2. 79 ~
3.98 mm,GSI % 0.96% +0.14% , I BRE&
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/NHEY R, HP W RKERE T, L E AR
HEE, REET T RAETHREHEE T L
EEHARBEER, E4(0.97 £0.07) pm, #§
/N AEER A BB R A (I AR-15) o
VIg# s HERRERERBES D,
EEFRE, 7O, FHARERAR, K12.31~
16.30 mm, B F 4k 1. 94 ~ 2. 49 mm, GSI
0.43% x£0.06% ., ZH /M EFHETE L
= BAHTERET MEELSEE T (BE-16) .

3 g

3.1 SEFVYEURR S RS L5

W ¥ 2R MR RS g R R A 3t
488 FB, Horh il 446 BB, ifEtA 42 BB, BEAE LL G124
h10:1,3X 5 2500 B AT A L4
11 ZEERE, oo MM B R R E A
B BB R AE R E] SR S AR AR SR A ) B ST, i
SURAFREFTESR RN =00, i A ST AP I e )
e BT B A M £ T o5 B9 LB R, P
Hse ) 3BT R A MR 8 £ ( Synechogobius ommaturus)
KAV ERT RN R BUE SRR 1 AREA
BB BE, NI T IR MR T IR HE AR, 3
A HOREZR BB, 4 BNEE 3% ,5
RABEAE, AR SR GBI R A
4 AR MHERA G BHE916.9%,5 H
5.2% ,6 A3 3.1%
3.2 gRNREHEEAXTMEESN

UG AT PR B AN A RIE , B BB,
R PR, TR E MR A, WK Y
EU R g AT P A 1 B X SR 8 K
WMILES,, TN ARG X — R PR 45 H AR BE T X 36
BERERN M, BN E IR AE R, HHlT
HEWRFE LA R A S5 I AR YT B SR B 2 IH]
TERARAEY,

RAEXTLER A R B I E T R ot , 72 IV
B on Srp s 11 . 0 e 4H U9 B340 MO 29 o5 99 53 4
i BRI 45% ,(BEEE IV IOV St — 22 %
5, R T aT R, B T VAR S
B3 IV kR D920 J oy O R 40 Jf B ) 86% LA
b,B T MEHPESARERAD . RS
P AN 7 7 Bt 2 BRIV HA B 5L P 5059240 B ) B
BREFT A KN IRREE, KI1E 4582.3% ,
NI 17.7% ™ X — G RAAR SR BRI 4

RHE—, e VIHNEEZRE T, M
SRERA A K B S IR SMEA B HBISGRAT
R — = I E

SURIF R A ML AERE ) F 9 6 264.5
~23 587. 2 hi, NMEMMNAETE S F, hBEXK
107.1 ~ 337. 0 hi, F, A& % 1 611. 2 ~
5623.8", S HuME g2 b, R4 R A B
HF/NTFoF B E U 8 ( Synechogobius hasta) (]
KF T Y IF 58 £ ( Ctenogobius giarinus ) ]
MM R EE R TR REFRE,
SURIFRABA BRI BT ), BX gk i ™
IRIRSEAE B —FpE R , LU IR R R, 7+
LY ERT
3.3 UREHAREIRRESE

KT IR RN AT B IR 2 [ 45 A R 2l
BEX R, R AAA T ERE T, o
B8 SCALTE R DR L IR R OB B R = B R .
DG e IR A ML R T A0 EA, BN S 11 i A R A
M RA— B, KT 2% I, RRSNE
BB S5, LU SR — R T,
BT I, 2 O 40 B B A R, U L
HE, X 5% 108 5% & ( Varicorhinus
macrolepis) ™ it U S EE 2 RARDL o X2 B A
SpHT IR E R 2 R T TR B A s v A
HI BB B S TR B, BT EFR YR
AR BRER , FEEOEHE R, X BB E
FEE O BB b 45 M, T L 6 ( Channa
scopoli) W55 T IV IR 8 40 f A A — 2 R B, o iR
SN BT X S EE AR R AR,
3.4 BPEUROEHR . ELTE

25 INERA ML BRGE RR R 3 ROR [R5 EY
HIOR B, B R B (S oKL onE) (EH
OB IR A S RO B . U AR IR A R
J ) BREU T R Wi — IR B — Il 3K, XA R
U 5248 B B B 1 PRV B — B . AR
N YR IE A R SCR B E R A

kA RTINEE, WAERZABLH
f& ( nucleolus-like body ) . & . J& & & ( balbiani
bodies) . #FEJE Y i ( pallial substance) , HSE I8 .
firsa FYERFIRLSY , B W AMA TR 2 5 B0 A B
Gl R B ER R — AR S 4 P T AR
e, KPR N P EREEANER
IREERAZORAT . QU IR pe s T i AE e
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G- 40 e 2 MO P 5 T SRR AR M SR P R — BB
PR GR  ER TR B, — BRSP4 T AR
R BRLUG 9 1k IR BB P AT M b H 4%
AR FITE K , TR A% 2 B0 ] B2 IR b A TSGR
NEEHHE R EE WA ERYRR BTG,

SPBE BT PR I P B O T AR
Ak, 88 J5 B ) DR O 1 A% B, B S T BN BN
5, F 6§ ( Mugil cephalus) . [&] O 81 & ( Coreius
guichenoti) B VLTI 8% ( Coilia ectenes) W) 51 25 550k
HEFRXAMERA®™., 5286 A
( Varicorhinus macrolepis ) F1 & ¥ ¥ # f#
( Gymnocypris praewalskii ) i) 5 3 55URL B 56 HH BEAE
R M E MR, M AR BA
R

ek S5V IR G A 0 A0 B T 4 R —
/N , 24 R AT, JUAN/ N A TR B
RETHER, A FEAER I EREE A F, KA
1 ~10 P RIEERFRBE A D B/MHER, Z=HE
FHEBTIR s (Mugil soiuy) ¥ B I BB
RGn, BB HEHWFER T KMBR, BmE G5
W R B AR AT BRI R, B
RAESUH AR A P S0) b R B B0 R0 ML B
BRI BB R . SRR REASE I
ARE 5P DN B 2 B AR P9 A B2 SR AR AL 1 B
1, BEE U AT BRI 2, O Z BT s BT R 2
FRRRh %, BEWA , B B R /N SRR o
3.5 FNER ISR IRZ

STE R T R BN R BUEIR , i SRR R
¥4 (germinal vesicle) . SU%H AT 526 1) 5% BN £ 41 /g
MBERE AR EFERELTILA T EHRZE
o

#R ENHEPE AT RAE RN
I i RE G020 % W SR v 4 20 S P R T
LR E AR G, B HER, BEE
BRSBTS AR I 2 O A 20 M 5 A= o 2
B PIRRIRE, XM AR E SRR TS
HR PR A AL T A AR 90 5 DN B 40 e B Ao O B
K, TE IR MR AR AR B T RE B 5
— BRI .

BR VIR IEA R ERIE, B
B THHNBEN 2 RE T —HAE, FNVRHEE
BN R A0 B R A A MR T, R R T A
Y ZRSR S , 3 7T LA hn A% 7 Jfd o =2 ) 38

HRTER. BV AEEE S, IR0 Mo 0 Mo e 0T
36 e SR 1 SR , MBI AL BRAR A i R A
AHNIZETE . B FE S AR 5 £ F) O -5 40 B 200 s A
55 WA AR SR T 28 BRI ORI 16 £ 55
IV st 1 G 5 0 5 40 i 440 P 10 0 LT 28 2R
AT B, B A BRI R TS DM A
( Schizothorax prenanti ) F1 F§ ¥ B #1 ( Dentex
tumifrons ) B 5 %) 2% U9 £ 40 Jf0 40 Mo % 2 PR P AL
RIS B 43 200 B 40 T R AR
PR TR I R Z M3 EAE A, 4
B RS R — ke e 2.
3.6 BEMESEN

KRTEEARNE R, — BRE A4 RS
E R il UL S oW N i I N R
B 1T X HIE T/ B SR B R AR R T/
MBI AL , BEE R T BT R IR 4 AU B 40
FRTE /N R B, 066 40 FO RS - 2 i ) /N B P
s, NMEEE R BCR BB, T HAE R
MERRTENER™ . A BRAFIFEA
IR S5 R 2408 B 2R SRR, /it B,
B REA HA T RS/ PO BE , (BLAR NG 40 A
RHIBRPA L E P IO, RERMK
B, YRB AR TG N EEITHR BT
EBBADMTHE, X—8 5945 5EH
( Bostrichihys sinensis) —3(" o /N2 4544 4%
A ARG W X RS A S
Ka/NH-HEFASHLIN , 10 58 56 BURE S0 /i 20
MEESR. SRR RERE SRS/ DB HES AL
B TREERR.
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Plate
1. The ovary in the stage III ;2. The oocyte in the phase I (a) and the oocyte in the phase II (b) ;3. The oocyte in the late phase 1T,
showing the yolk nucleus and follicular membrane ;4. The oocyte in the early phase Il , showing the vaculole and nucleolus ranged inside
karyotheca; 5. The oocyte in the late phase Il , showing the yolk grains appeared in the cytoplast near the plasma membrane ;6. The ovary
in the late stage IV, showing the nucleus;7. The oocyte in the early phase [V, showing the transformative nucleus;8. The oocyte in the
phase IV, showing the zona radiate and the follicular membrane ;9. The oocyte in the late phase IV, showing the nucleolus beginning to
migrate ;10. The oocyte in the phase Il , showing the karyoplasm concentrated and divided( arrow) ;11. The oocyte in the phase V ;12.
The ovary in the stage VI, there are oocytes in the phase I, Il and discharged follicle in the ovary; 13. Interlobular septum , showing
Leydig cell and Libroblast; 14. The testis in stage IV, showing Lobule lumen;15. The testis in stage V, showing complete mature
spermatozoa in the lobule lumen (arrow) ;16. The testis in stage VI, showing empty lobule lumen ( short arrow) and lobule lumen with
residual spermatozoa after eduction of spermatozoa (long arrow)
DF. discharged follicle; FM; follicular membrane; Fi. fibroblast; LL. Lobule lumen; LC. leydig cell; N: nucleus; Nu: nucleolus;
OB: oil ball; Va; vaculole; YN yolk nucleus; YG: yolk grain; ZR: zona radiate
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Histological studies on gonad of Tridentiger trigonocephalus ( Gill)
of the Yangtze Estuary in reproductive season

ZHANG Long-zhen'”, CHEN Li-hui'”, ZHUANG Ping'**,
FENG Guang-peng'*®, XU Bin"*, ZHAO You'~
(1. Key and Open Laboratory of Marine and Estuarine Fisheries, Ministry of Agriculture, East China Sea
Fisheries Research Institute ,Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Aqua-life Science and Technology, Dalian Fisheries University, Dalian 116023, China;
3. Aquaculture Division, E-institute of Shanghai Municipal Education Commission ,
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306)

Abstract : The gonad of Tridentiger trigonocephalus (Gill) of the Yangtze Estuary in reproductive season was
studied by light-microscope. The results showed that the reproductive season of T. trigonocephalus was
April, May and June in every year. The ovaries in reproductive season were mostly in stage IV. From April
to June, the ovaries in stage IV account for 62.32% , 71.43% and 48.41% of the total amount in every
month respectively. The ovaries in stage Il account for 24.55% , 12.33% and 6.28% of the total amount
in every month respectively. The ovaries in stage V account for 13.13% , 10.45% and 26.67% of the
total amount in every month respectively. The ovaries in stage VI account for 5.89% and 18.10% in May
and June respectively. The corresponding gonadosomatic index ( GSI) of ovaries from stage Il to VI were
4.49% +2.07% , 31.75% +7.08% , 38.33% +6.24% and 7.78% +3.18% . The testes were in stage
IV, Vand VI from April to June. The testes were mostly in stage IV in April, in stage V in May and June.
The corresponding GSI of testes in stage IV, V and VI were 0.66% +0.07%, 0.96% +0.14% and
0.43% +0.06% . The oocytes could be divided into five phases. In the ovaries at stage III, the oocytes
were mostly at phase I, follicular membrane and yolk grain appeared in the cytoplast. There were few
oocytes at phase I and I at the same time. In the ovaries at stage IV, the oocytes were mostly at phase
IV. The oil ball began to appear in the oocytes at the late phase [V. nucleus were excursion and distortional
zona radiate was clear at the same phase. In the ovaries at stageV, the oocytes were dissociating. The two
layers of follicular membrane which had outsided the plasma membrane were falling off. The ovaries at
stage VI were mostly made of the oocytes at phase II , Il and lots of discharged follicles. The testes of T.
irigonocephalus were lobular type. All stages of spermatogenic cells were in the spermatogenic cysts. The
wall of the spermatogenic cysts was made of sertoli cells. Spermatogenic cells in the same spermatogenic
cysts developed synchronously. As spermatogenic cysts ruptured and released the sperm into lumen of
seminiferous lobula after spermatozoa have matured, the developing process of spermatozoa would be
completed.

Key words ; Tridentiger trigonocephalus( Gill) ; ovary; testis; histology; gonado-somatic index ( GSI)



