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W E ERISHMEGHRASSN 6 e, B EMSaRARARE, TERH
ENREASHASNE, BV ENSARAR I ROELRHEEHEANE, BRILBKNEASF
BAENIH, EHPBBLAN2: ], ERFHIRANRBREHIE 14.5%. MEEH#HTAL
R BRI RB TR ZER, BNZEREL. 86, BRKEHERHN 4.05~4.57mm, BREE
27.5~31CH, S TE 29 /et 30 4340, TIBFALKH 4.64~5.12mm,

XER  REHAYE HBRRE AFBR BRRE

85 (Silurus asotus ) BISTE H 5B, T4 TIRAK A LW, EERIMNERL A,
$3[RRE I K 1 85 ( Silurus meridionalis ) /5 BB TLAFHAZR B 12.7% (AR 1980]. R TEMIE
BRHE AR AEBI ML UNEER — S WE X RIL 1965, M 1977, 8 %
1992], (AT S EHEY FHMRARALBRE MR LN ME, A GHE X S EHA PR
ZIRM A, W EN R RN AR R TR,

1 Aref T

85F 19884 1 A ~ 19934 3 AR A WETEBRIHIEMENILE, k651 B, EER
FEHETEEFR, HRSMERBRMBEE, RBARB(%) = (HRE/BEE) x 100,

FA Bouin K Smith R E EHRF¥ MR FABEM B, AaE HERE UFEEN
8~10#m, BRIFEEMIBERE., WEM NS BA LS [ 1985 MEIRF F[1964 X IR
R 54 BARRHE , BEVLIMER 10 MREAS, LU AS AR B0 SRS 40 B ZE Y0 A R 9 T R Lo Bl 2 80% &, B
SEFLIR A I H R4

R EBHHMRER A ALESE BRZETEZIEN. WEIEKNHO0.4% K RE DM
W, 2 BBMAEMPBIE[1982]. /N [1986 13 852K s & & 0 4 05, TESEIEIIG &
B &R 10 MERERE, EXERHEMBEHAET (AMBROMRERTIR.
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SR AR SRR, Fa K, B FEN BN L kB I, 4b A 68 X 43 IR ki
56 1 B HIRO B0 2 B8 B 40 fHE 5 B 88, 40 MU B 2 R B , R A2 21 ~ 30 pm, 4R 12 ~ 23 pm , B AC
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1.9 [ Bf 4R EHE IR IRAE Y, x50; 2 M ILETRIP WIS, x20; 3 WNMEEHBFEN, x160; 4.

WO FEE, x128; S5 MNEHHEMBOHN, x80: 6 BVHMPMPAEM, x64; 7. BN P ANER
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pm , BENGE 20~ 40 M2, IR PR G5, 705540 44 B o4 00 7T I 8 v B
(BRRI-3),

MR RARE, e AAEN, AR RLIA, 55 [ 5fH 58 &40l R 42 305 ~ 520 ¢m, B
% 86 ~ 140 tm, B4~ 16 ~ 25 pm A, SRR H R A K/PD AR RH, 40 A B R TTR W
o TERMBEAMT REFaEanmHE(ERI4),

VRS e A 5BEEN 1/3~2/3, BERANEEE, BEHAREERE,
13, SRR 40 B E A2 540 ~ 780 tm, BifR 102 ~ 189 pm, Bi{Z 15~ 42 4, WM 4~6 2, YK
ERRB/NER (B I-5), PB4 ER 761 ~ 990 tm, B4 133 ~ 210 #m, WD
SRR BRI E B P IEA % (B 1 -6) o JGAT T IO BR P W BB, AT IR AR IR — i 1] A
M LR X, AR XA RHRE - TR LR, RN 6~ 7Tmm(BEKRI-7),
KA E R 850 ~ 1 124 pmo BifR a1 SR T, SR BUBL 2 BN HEFI (BRI -8),

VHBEP SRR EREEN, MR e, EHRERES, BREABETAS Mt iy 8405
ShSIEHEE IR =, HER R 975~ 1 205 vm , BN K. BB EZRBILMHE(BEK I 9),

VISR ERBAMBNE i FROER G, B A REL, 5P 8 BUB B AL BLAR
R, ST R W R, M S R 2 9 5 T B AR A B8 4 B (B R I -10) 6
2.1.2 HBE

AR M THENE T EEARR SRR REANE, TRISAANY. AL
WR,EFZR, B TERME T AOEREE, ARAEX 8L, THMAHR, RALE, AR
XM, MPRHR,ROE, i EH, MER 15~20 MEERAE, VHHREG, X
AREFHNNE ., WELG/NAEYK, BREEND 20~25 4, VHIRER, LB E,
RBEAGES, TRAS AL, EDHE SRR AEE, Aae ALRERV
G e
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Wt 322 B($:175,8 4D ARNGEI , BARHERETHETMREZHGEE D,
F1 BERHRAEEL
Table 1 The gonadal changes in annual cyce of Silurus asotus

BREE BRRE
H . BREB(%) % A BBER(%) Lo
%] REH R\ ¥ B RBE# RER F B T o B¥
1 n~V 3.85~5.75 4.22 10 |1 m-~V 1.02~1.18 1.09 9
2 ' 4.35~9.81 6.9 10 {2 N 1.08~1.22 1.18 10
3 N~VI~I 4.24~14.50 9.44 2 I3 N~V-~0 1.08~1.45 1.26 15
4 N~-VI~I 4.67~14.29 10.26 4 4 N-VI~TI 1.03~1.82 1.47 12
5 V~V-~I 5.47~14.20 11.26 8|5 N~VI~M 1.20~1.56 1.41 17
6 N~VI~I 3.18~14.47 8.27 17 |6 N-~VI~M 0.78~2.06 1.27 12
7 V~V-~1 1.27~10.23 4.46 20 |7 N~VI~-II 0.42~2.00 0.97 16
8 I 1.35~3.83 2.17 10 || 8 m 0.45~0.85 0.72 8
9 I 1.08~2.85 1.31 1m o9 il 0.42~0.57 0.48 10
10 I-1I 1.04~1.27 1.12 10 |10 i 0.55~0.73 0.66 9
11 I 1.21~4.32 1.87 18 |11 m-~-Vv 0.43~1.03 0.68 14
12 I~V 2.80~4.68 3.79 15 |12 m-~Nv 0.45~1.15 1.00 15
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1~2 A, BEKEAS, BLREANN. VM, RAREN 5.59%(3.85% ~9.81%). &
FESAKET AR, KL RHN ~ VI, REEE K 8.36%(1.27% ~ 14.50% ). 8~9 A ,58
W, R AER K 1.72%(1.08% ~3.83%). 10~12 A, /KB, SFRLT I ~ VI, &R
BEBHN2.27%(1.04% ~4.68% ), #Mita BRBEKBRMERPELRE 1,

fE1~28 me . Vg, RBaREN1.14%(1.02% ~1.22%), £3~7TH,R
NV ~ VI, R BB 1.25%(0.42% ~2.06% ). 7£8~9 A , R IIBIEH, AR N 0.59%
(0.40% ~0.85% ). 7E10~12 A , A MPEAVHIE &, RB RN 0.80%(0.43% ~1.15%).
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Fig.1 Annual cycle changes of the gonadosomatic Fig.2 Anmal cycle changes of the gonadosomatic
index in the females of Sdurus asotus index in the males of Silurus asotus

2.3 HeFEBEAMARE I

Wi MSE R A E, E4ENHREB, HRARARTHE BREHRERKE
B, RamaERER, RREMELASEY, SiHASFEERBN 262 BIRA(F:
132,2 :130), B 111, BSR4 BB 160 BIRA($:107,4 :53) , MEMEHE
ek 2:1,

BT M R 1) 20— & Y. BT B M AR A i B BN R A iR K 14, 20m, R E
26g, M KK 13.5cm, A E 23.6g, FitRARMIRFH 160 BARA , HAd BB AR H
o, HE2WH,]~2 Ba 5 BRKN81%,3~6 kA5 EREN 19%. 3T, HKRE

£2 SBEANENERAN
Table 2 Age composition of breeding population of Silurus asotus

S = Ewﬁ(c‘n)% 5 = ‘E“‘i(g) o BoO% HARNLE(%)
1 13.5~20.4 18.6 23.6~68.6 4.7 4 33.8
2 20.1~25.8 22.0 65.2~131.5 90.6 75 46.9
3 25.5~38.7 30.1 132.2 ~515.6 239 .4 17 10.6
4 39.7~48.6 43.4 564.3 ~890.0 724.5 13 8.1
6 65.6 2125.0 1 0.6
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18 ~ 21°ChY , S TF 44T GRIE 30, —H W B4R 7 A A (KR 23.5~30C) . = ORI A SR 4L BE 15
T RRILAERAME (KB 0.5~1.5m) , KIRKMKE, EERKMHME, 7= A Mt
EBEMEMNIR, =G E RN EREG ., 9502800 — RO BONH7E KRR E L,

2.4 EHA

#3187, FyakK 23.2cm, P E 147.4g, T4 3T I8 5L 7 608 AL, F 4 X4 41 5B
a6 h/ghE, AR BFEEKMEREE MMM, EK(L)S4EXFBEHE(Y. T
PAATDMHXTER.

Y=11.6547L-193.941 9, X & ¥ r=0,78, K F 0.25(P=0.01) , MiX ¥ E X,
HE(W)SEXT B EXTER .
Y=9.3682+0.452 5W, M1 R ¥ r=0.95, K F 0.25(P=0.01) ,HIXEHK B E,
X R B BEAR K R 14.2 ~ 17.0cm I ERPELK R E N 116.4~159.0 Bi/g &, A K K T
17.0cm K&, IR IR ECE BN S KT R AR 8 A h B E L T FE,

F3 2RIROP
Table 3 Brood amount of Silurus asotus

& (cm) *HE(g) #3547 5B 8 (R ) HXT R IR R/ 58) ;7;

B OE ¥ o B\ O ¥ o5 W OE ¥ oy wW O T o8B %
14.2~17.0 15.7 26~38.4 29.9 4017 ~ 4 469 4251 116.4~159.0  144.0 16
17.2~19.0 18.32 37.5~61.5 46.6 4155~ 4940 4437 73.3~111.8 97.1 13
19.5~21.2 20.2 63 ~83 69.5 4148~5530 4720 61.3~78.4 68.1 2
21.5~23.8 22.0 80 ~118 89.5 5093 ~ 5 716 5345 48.4~68.2 60.2 21
24.0~26.5 25.1 110~140 1279 5 810 ~ 6 981 6377 44.1~53.6 50.0 8
27.1-30.6 28.4 144~241  180.2 6939 ~ 7 769 7 430 31.4~48.2 40.3 6
31~35.5 33.3 250~350  294.5 7429~19726 11546 28.3 ~56.4 37.6 6
36~40.7  38.1 371~585  480.5 9 671 ~ 28 875 15 321 21.1~49.4 30.7 4
43.8~48.0 46.2 760 ~ 890 828.6 14 371 ~ 36 788 27 025 18.9~41.3 32 3
65.5 2125 117 546 55.3 1

2.5 MEBEE

P LRH-A Do A =, 48 5 BTN, #EEKE 19~31C, AR
B, R IEE 1.48~1.71cm, T3 1.56cm. SZIERAKEIMEE B K 4.05 ~5.57mm, 5B
BNAASY., RREAENFEALE 4 BRI,
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3.1 XRTHEETRAFLAKNER

BEOR S R T RHHA SRR A R F a2k 6 A BE AN 6 A EFAE . BEATBEA BB, X
HESE, WE TSI A, 40 MZE B X, BB 80 — 2 U8 o B 47 2 IR R340 /A
KIS . 5 Bk B S 0 451 2 4 MR O PR o ot BV, 40 M S0 R 3 B P O B, 31T
WK T4 5 AT LUGE M e 2B B T RSN Y Bk, A B RHEE R
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BV B R EFRERMEK, F—HELEDBEVHHEER, VAN EREZD
WL, BB A, 45 VIi A6 B9 59 B 40 BB AL R BUE 2 5 Davis[ 1977 1 T 25 9 45 AL, A
TR ZR TR, SRR, EEB T BANBRARER, XTHRAMEX %H%(19%2]1
BWER, WA R ZEILAERECYRTE, TELETEIE FEABFHEE,

SRR I VIR & FFE PR AL E, REPPLERBRAGERE N3AK~7A
f), I IRIBZHIEIR . i 8 T 88 ( Clarias fuscus )JTE5~9 AMEAREHAT I ~ V[ B R4
% 1985, S7EIV KOS =S HMET F PR A DMK R, L5755 —K
PG, YEBRABFRBAFIRA AL, IELHR T —K=MEH, 5 R LB R TR R T KW FEE
5 AV B B 5T 25 SR 4 — B [ Davis 1977, Rosenblum % 1987],

x4 BOEKRE RN
Table 4 Embryonic development period of Silurus asotus

REBR RENH A WEERT PR32 M0 (] JKIR(C)
24 57 B K By Bk 0
M ER R W R R (B T-1) 35’ 2
2 4 WM, ERER 21T HR(ERI-2) 47
4 41FR FRHH,ERER 4 MR (AR -3) 60’
8 M A EoRPHE ERER 8 MR (AR T 4) 1:17
[LE<3 ] 16 KR HUKH, ERE R 16 1411 1:32' 28 ~28.5
32 4 ELRNN AE 2P ADMERNAR(BMKI-5) 1:46'
64 I EARNH A M AR. PREHDHD 2:28'
R ZRHHE, AERHFINERF(ERI-6) 2150’
W [F 38 A/, B B B I AR 1/3(BRR T -7) 3155’ 8.5
TR REREH BEREFZM 1/4(FRI-8) 5:15' :
RE2H BERFBET A, EARRESF(BRI-9) 7:15'
R H&+H EETREREHEE(ENEI-10) 8:25' 28.5~29
F e BERTE /5, EEEB MBI (ERI-11) 9:30"
WM BE T 45,058 H BN KAl 10:30’
L E 20 ] EFHE KR THs5/6, %R, &3 (ERI-12) 11:50' 29 ~ 30
HAL5H TSR, EAHH, ARRRE(ER-13) 13:10'
FR #a358 REBPBR,RFHA, o~ 123 (BMRI-14) 15:10'
)=%:3.1 REBEMEE, K 15~ 21 X (HEI-15) 17:20'
07 33 UL, R ZEOR 2R 4/5 19:00'
RN AR ER B, R, kY 24 T (EIRR T -16) 20:45'
REZUBH oy OmBsh, BEHR K 27~ 0 SHEKDAT)  23:35 30~31
bt B S5, 8% WS R, 41 40 3 26:40'
BRI RBIH, HsBY, RE—X FTHRA(AMKI-18) 27:45'
BB Z UL IR NI S , & 45 54 xf (AR O -19) 29:30'

3.2 XTHRAKNE

#BE (1960 FrpiFAR], BRI S —MTE 4 8 KK 2 35cm IR FBRILEH &
R 5 BB AR V82 BIBK, RATIA AT RER t TAE W MK SRR AR R BT 8. FiEE ™
(198013 2 B VL8RP MA R VE ZE S RAR b, ME R R ILEEH R EB /DB AR, 8
R BN, BERE A BER, ERHABRMEBRDRFBET, THE S R F R R G
RYEBZREFFHHBEHTRE
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EIO Plate II
LESER; 2.24BME; 3.49RM; 4sMEH; sS.324KM; o REM;
7. BBED; S EREY; o FBEREM; 10.KBPY; 1.EBEBRHE; 12 &N HE;
13.FAEMA; 14.BEE; 15.BHEW; 168N, 17.088; 18 RHAUN; .RIFLFA

3.3 XTHBEE

B T 0 B R B B AR B , O K B AE R BRI R 2 — MR
i 5.57mm. B A S AR RE, ERE T 64 4 M, 50 A R A M DR R 5P
HiEH, RS RBHEH K, 55 Warga 1 Charles[ 1990 1A o J5U i 1 1T &9 48 Ja 53
feAEsh BA — e, 3 A RIBE, EA KA BT afnE,

3.4 SEAENSEIAORAN Y R I F

BEHAENE 108 FEN B LA BRSSO IR R E HUBRRRR , AR PO X IR (O B IE] T 3R AR
M. VSRS IV 8L, AR IERG 1R SCIRA KL, 3 ~ 7 AT RGO, FH 4G IR s 1 48
MR B R E G R, BN TERTILE S R LRI S ARt
B 3 0 5 KBRS B 20 £ VB 3 T A5 BT O 2R , T RE B i 1 O RN s B, Dl R U TR
MR Bt A 1t o

ALARY LEAR T FRE D R Ao 47548 8 8 T H 50, 03
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STUDIES ON THE REPRODUCTIVE BIOLOGY OF SILURUS ASOTUS

WEI Gang, HUANG Lin
( Biology Department of Southwest China Normal University, Chongqing 630715)

ABSTRACT The catfish( Silurus asotus L.) is one of the important economic fishes. This paper
makes a summary of the research on the propagation of the catfish in the Jia Ling River, and on the age
of sexual maturation, the spawning colony, the mature fecundity, the gomadal changes and the
embryonic development, etc. All the research provides scientific evidence for amplification of the
catfish resources. The developing of the oocyte was divided into six phases according to its
morphological characters. The oocytes of phase 1 have a plasma membrane. The oocytes of phase 2
have a connective tissue membrane,a plasma membrane and a folloicular membrane. The formation of
the yolk within the oocytes is from phase 3 to phase 4. The formation of the mature egg occurs in phase
5 and ovary of the catfish degenerates in phase 6. A micropyle and a micropylar cell are found in phase
4. The mature age of the catfish is mostly one year old. The sexual ratio of the catfish varies with
different seasons. The ratio between the females and the males is about 2:1 in the spawning period. In
the feeding season and the overwintered period, the sexual ratio between the females and males is about
1:1. The change of maturity coefficient of the female is 14.50% in the breeding season and there is a
bit of decrease in other seasons. The absolute fecundity of the catfish varies with body length and body
weight, ranging from 4 017 to 117 546 eggs,on an average, that is 7 608 eggs. We have successfully
obtained fertilized eggs by injecting hormone. The fertilized eggs of the catfish are spherical and
greenish. The diameter of swollen eggs is 4.05 ~4.57mm. The development of fertilized eggs of the
catfish is described in this paper. When the water temperature is 27.5 ~ 31°C , hatching of larvae needs
29 hours and 30 minutes. The newly hatched larvae is about 4.64 ~ 5.12mm in length.
KEYWORDS Stlurus asotus, Reproductive biology, Gonadal development, Repoductive
population, Embryonic development



