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Tab.1

The developmental stages of gonads:in Silurus meridionalis

HEARRE P

B H Testis

B8 H# Ovary

LIRSS A ©

HEWBR, SHEEE. #O6, AR0E, B
ERAREBRERE,

SEETERRARML.

NN ZER ALK
%@)

G FEEK 13—25mm, & 2—5Smm, B K
&R, TME, RS, FEH. BRAKDL
BHE, RNLE, ZR, SMUEH, A%FH
R, HARER 0.042—0.283%. BALZE I
PR, ARER OEFE, HAA.

geaMBIKRAG, AN, AR KLY
35 LALERBME., K 26mm, ¥ 1lmm
PR T IR, (A &, SmE AT A
RPEMBFBERE, LH4EER 0.12—0.3%.
BAEE N BMEREK MERE RELE,
i A E/ 0.32—0.48%.

NLAEKRREHE®

AN K AR, K 25—65mm, & 5—15mm,
ShgERZIHm, MEEE, BRAE, SKE
9 0.24—0.77%.

BEA, PEBAHKER, ARLBENE
NEER, MEXEHSX, SHEEK 0.49— .
0.74%.

V. KBRR®

FEMEFHL, AR, K 65—85mm £4,
®I5—18smm £(, B HFEERE LR
AR, FEEKN 0.64—0.93%.

BREEG, IEEANEKER, IERE, B
MR R BN, KEEF LMY, ik
HRY 0.85—9.3%.

V. R2H®

FZEEWEMNE, OE, KEELRAK, 7L
XERPEES. AHANA OAEREL,
WM ELEEER0.71—1.11%.

B, 00K, IR W, B R
WHREREAMTNERARSY, MRES
BENIONES.

VLEZER?

HEGHERRE/ N FEERa6, FHE
PME 7 S E S EREMN 0.53—0.70%.

IR AR B E R, K B ROE,
PIE BB 43 5K 7=t % L B A I TR R AL B RY

Bk, BRELE HKEK 1.16—2.66%.

@ Gametogenesis stage @ Primordial germ cells stage @ Proliferation to early growth stage of germ cells

@ Early growth stage ® Late growth stage Maturation stage @ Spermiation or ovulation stage
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6.93um. HAMHESI AL E (B I:11). 2K 138.0mm, E 14.7g,3 LI T4 5p 4
JB LA,
2222 GPEMERERIERNHE 4K 140.0—488.0mm, A& 15.0—775.0g,4 ARE 17
W sh e RSB MRT A, XRE R A, P B 3 R,
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%, U§#2 34.0—68.0um, 1% 18.0—32.0um (AR 1I: 14, 15).
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4.95um, M ETF R, HE 0.99—1.98um, HB7E 111.87—159.39um, Bi4E 44.55
—68.31um (IR 11: 16). '
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BEFN 1—SBEA%S, HEHEFR. BHAK 23 B ERT, BEKAR, hRE
2. ABRRBRE, SREHREGIME, g R SR, B 13 4, RiIEEEBA
%, Hp— N IERARMREIE K. EH. Y K 2.0—2.5 15, A B R FLAI M, B IK
B R (MR . BRI M RS A, FE AR AR SR P 2R 2 (BR 10: 19, 20).
KEAZ 14—30 1, MEL 29—250 MA%. B4E 448.0—592.0um, %43 48.0—180.0um;
B4R 5.94—9.90um; A FLA MR 2 11.89um, Bi42 5.94um; WM EE 9.90—
11.89um, B E 1.98—2.97um,

IBTAHERE SRR MRS EAmMAERA X, A G REEEN—F, ZHX
FERR DTN EORL, ZE R M N IR TP U B MR AR X, M40 R i SR E 40 3
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36.0um, £ /> 2.97um, Z7F 8.91—12.87um Z [8]. BB T g, MRS, 71F K/
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56, SRELTTIN, JEYOA0 MBS IR 2R, R 240 M A8 B3, BRI E W, B R,
RSP AEERMAREE. Fet, 540 A ED ZEZE BN K FR, BEH K,
JoR R fk, 06 A 4 BT S B Ak A AN I SR R YR, MR RS K, BB B R A .
Hala) R R E G IR, %A 2.97um BB K E 4.95—5.94um; 3B =, SR AL, TBHE
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CTRABRAFREBELIE, BN B S B R, S, MR
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R YIRS RGN, MR BB RS, WEEE D UM, #FAT - NMEHEARRE
. BIRyoIBanER 11; 26,28 &,
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MABEERAT ShK. RERFRAHEBHXR(R2). R2PENHE. ML
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®2 EAMERMIEERREEREBTSHK AERFRGXR

Tab.2 Relationships between gonadial development and body length, weight and age from larvae to

adults of Silurus meridionalis

#® t Male M ¥  Female

R LSS #hE ] ! K &

w5 . R R | BT | &5 . Y | R
(mm)® (g)” (mm)® (e

920704 174 45 38 [ 1 920602 100 11 28 I
910401 282.5 155 1 I 920701 121 14.7 38 QR
920501 525 1300 1" 11 920705 437 775 1 11 3
920426 510 1075 2 1 920603 520 1460 K 1 B
920415 665 2895 3* v 920417 735 3225 3* II #4
910515 725 3750 4 v 910418 | 765 . 4100 3* 11
910702 755 5350 4 \' 910406 820 6000 4 IV #%
910305 746 5263 4 v | 910310 815 5200 4 v

@Number @Body length (nm) ®Body weight (g) @®Age & Gonadial

232 HRBRREERABNEAETL
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AEENIVH., RELENEEBRITEAZTIRERE SN ERENN 3—5 A, £315
BME 4 A, MHEGEKBRREEPRE R, HEDRE A B RS ® A raEE
19924E 2 H 16 H, Y1 W8T AR, A5 b 5 45 k4 4038 30, 4 BRI o 70 i Lk
MERKERSIRE T, BS5LMES. HRBEFFHREARY L RS I HM VI
K HLPT e I 8 4, TV s S e e it A A 4E DL b, VISR A R T ¥ E M. B S A
0 VIR EMRD. ,

2.3.2.2 GREMEETE 1012 AL, PR 3—4 BR E, HEHT
2 SR BRI, 75 12 A THSAREREE 4 BT AHRH; 1—2 A NP 0Paiaon g, 4K
HARESAMERER 4R, il 3—4 A ERMINE, 3 A LABHREER IV
WK, FFRRiEm =0, 3 A THE 4 AR50, PENEMBEA VI 5 AR
RIFERBARBH, LB EMEEE, MR FA TR S AGBE. F 4BLAT VI,
QRERAT I, 1 BAAT IVIEK; 6—9 ASIEATBE X TH, M 2 ehHP 84y &,
FAELR IR MK, SBARKHE, REBRESZE O, FHEF— N EHEA
M EE. FEEAPREA T MRS,

3 vhit

3.1 {ERRBYSMEIFE

AR LEREREREETNINES BN LR, MEKEH R, IEEE. itk
FRER NI EEA M, AT R A K A KRS A KR, RARRHEE
B, SeRaRC T IRER R RS AR U TR B 454, T— VI 5P L b R E Y Lol
A 0.32—9.9%, L & (Cyprinus carpio Linnaeus) (1—20%LL L) . 8% & ( Siniperca
chuatsi (Basilewshy) ) (2—25%) /1", /D T 857 B 5 89 5 (K ¥ B (Pelteobagrus
vachelli(Richardson) ) 8 1.18—17.0%2, [& & W1 85 ( Leiocassis longirostris Gunther) A
oY, RZE IV R ERNEE, EhaEEMESE kg Db, BRURE SKEN
B, (BERSHAZEM, IUEHERE SEEN LA SaRNERENMEX. B
Fr K L SME 5 R B i esR A ek kU8 B R R, K Wi S eshl RO L
BEA B HOR, I R SRR, DT MR, X A, 5 1 /388, 8
RO, R AT B T, SRR K BT B, RO — T, M
JRA X —FE B R, ShRHE R 58 H AR EARIE.
3.2 FAEEA—RFIRES .

BER BN — KRB AE, FERRAF =R, —BEIV.VHERED AP, 4.5
A HE SN U TE 90% LA |, UL BASR AR R E R FIZER. BN, R SR 5R 801 o,
& 2 BHE B R4 i R & AE B A A A1, JLAR B0 B0 B A SRV 40 B K B A, 4 MR AR
5, R EBAL, R EOREKGR R B I8, REE SERL RS _HRASNa. 5

1) BHE, aRERYE, SR ¥, 1982, 53—631.
2) BES, BRI L RABANEHAEYEHR, L83, 1991,6—26 K.
3) XS, KM EE TR, R %.
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#b, 5 HLA0 BB R SR 7E SRR B Bk, B B — AN, T Uk B0 4 B R R
B DH P, X R Rk, E 7 RS A, T E 58.61—
225.0g, AR B 17—26%, R EHATMN 1/ 4, XERFHNIIRE A 4.5 B, B K
SBAL, A B R BIR T M. SRR B 4. 5 BHAE SR AT A PRl B — B PR A 32
B TR R A R HESS, — RFTA AT ORI RS B SR 2 242, v —Fh B A8
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REPRODUCTIVE BIOLOGY OF SILURUS MERIDIONALIS
CHEN: THE DEVELOPMENT AND ANNUAL CHANGE
IN THE GONADS

Zhang Yaoguang and Xie Xiaojun
(Department of Biology, Southwest China Teachers University, Chongging 630715)

Abstract

This paper describes the morphology, histology and annual cyclical changes of gonads in
Silurus meridionalis Chen collected from the lower reaches of the Jialing River. According to
the morphological and histological features, the development of gonads can be divided into
six stages and the change of germ cells of male and female can be divided into six phases. The
duration of spermatogenous cells in the male larvae is longer than the ovogonia in the
female. The spermatocytes develop at different rates during the early and middle stages, but
in the later the development of all the cells becomes synchronized. The oocyte of early phase
3 has a yolk nucleus too. Many nucleoli which can be divided into 2 types i.e. large and
small, are observed in oocytes. The number of the nucleoli changes with the oocyte develop-
ment. The micropylar cell and the stick membrance of the egg are derived from the follicular
cells. The maturation age of male and female are 3 years old. The spawning period lasts
from March to May. The results of this paper indicate that this fish spawns only once a year,
and not all of mature eggs in the ovary can be laid out during spawning.

Key words Reproduction of fish, Gonadal development, Annual change, Histology,

Silurus meridionalis
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B 1
LTSRS, RAERALN, x 300, 1a %8 BURBLAIHOK  x 72052, T VRS, 77 VI GUR 403 R BERE, x 300;
3 PR TN, R EIRS B R AR  300;4. TIT SDRSSLA K S0 BRI, x 3005, MBS HE
LTI 34 5 00 UK S0 00 40 i R o BB BB PP 72 FE O 17, < 300; 6. IV SN LB L V46 1E, % 75;7. TV B LR AR &%
FHIH, x 300:8. HAH T, x 300:9. VISR SAMSLRE A, x 7510 V SR IL, FEHE il AR T,
75011 T BIRAL AR SRAIN, x 300; 12. TLAIS 4L, 7 2 RHFLEBSR MM, x 75: 13, B 12 B9, 300,

L. A section of testis at the stage 1, showing spermatogonia, x 300, la, showing enlargement of spermatogonia
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at the same stage, x 720; 2. A section of testis at the stage 2, showing primary spermatocytes and lumen of ampulla.

x 300; 3. The ‘testis of spawned at the stage 2, showing primary spermatocytes and degenerated sperm. x 300;4. A
section of testis at the stage 3, showing secondary spermatocytes. x 300; 5. The testis developing into stage 3 again,
showing secondary spermatocytes and spermatozoa lying inside the lumen of ampulla. x 300; 6. The histological
characteristics of testis at the stage 4. x 75;7. The enlargement of testis at the ;tage 4, showing spermatids. % 300;
8. A section of testis at the stage 5, showing mature spermatozoa. x 300;9. The histological characteristics of testis
at the stage 6. % 75; 10. A section of testis at the stage 5, showing seminal vesicle filled with mature spermatozoa. X
75;11. A section of ovhry at the stage 1, showing oogonia. x 300; 12. A section of the ovary at the stage 2, showing

oocyte of phase 2. x 75;'13. The enlargement of figure 12 showing oocyte of phase 2. x 300.

BRI

14. 113 SR, 78 2 B AR B0 0 SR MR TE 7= SR AR LR HESUIE B, x 755 15. 2 SR, % 75; 16. 2 BHERM
SR ERAR I, 7R SR BB (yn), x 3005 17. IINIME, 77 3 RHAH R AR SB AR R X (nu) PSR 4%, x 75, 18. 3 BHAR-2 1 B
40 27 B 59 BB (ym) BOK P, x 3005 19. 3 RHARCh M B &R 4, x 75520, 3 B A R B S 0, % T AL O MK
TLANBE (s) AT (2r), x 300;21. 3 S HIBRBASREEGME, 8 (nu), x 75,22 IV MBS R AY 4 BHHE R SR EE A0 HE, %
75,23, 4 BEAR PSR SR ML (nu) B 9B BEMURL, x 75524 4 BHAEAR A SR B, R IR AR A (gr) . BB () RSB
H(yv), x300;25. 5 BFAEERANAR, x 36;26. B4 I 59 -£ 40 B 38 A (9 28 MO 40 O () BN B BURL (ye) » % 75527 IV
BRI A S5 B0 A 4 MR 4K (o) B A5 shp iR B SRR 4B (gr) > % 75: 28 VISR, x 75,

14. A section of ovary at the stage 2, showing oocyte of phase 2 in spawning plate. x 75; 15. A section of the
ovary at the stage 2, showing oocyte of middle phase 2. x 75; 16. The oocyte of later phase 2, showing yolk nucleus
(yn) lying inside cytoplasm. x 300; 17. A section of the ovary at the stage 3, showing oocyte and nucleus (nu)and
yolk nucleus (yn)of early phase 3. x 75; 18. The oocyte of early phase 3, showing yolk nucleus (yn) lying inside
cytoplasm. X 300; 19. The oocyte of middle phase 3. x 75; 20. The oocyte of middle phase 3, showing the formed
micropylar cell (S)and zona radiata (zr) x 300; 21. The oocyte of later phase 3, nucleus (nu). x 75;22. The ovary
at the stage 4, showing oocyte of early phase 4. x 75; 23. The nucleus (nu) and yolk granules of oocyte at middle
phase 4. x 75; 24. The oocyte of later phase 4, showing pillar—like follicular cell (gr),zona radiata (zr)and yolk
vesicles (yv). x300;25. Mature egg at phase 5, showing yolk granules. x 36;26. Section of ovary showing the de-
generation of oocyte at phase 6, Follicular cell (gr), Yolk granules (yg). X% 75;27. The oocyte of later phase 4 in
ovary of stage 4, showing granulosa cells (gr) . Note nucleus (nu) at the beginning of migration towards animal

pole. X 75;28. Section of ovary at stage 6. x75.
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