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AP R IO NEZ —, HFR R AL
RENS = & B AR F o 1 LR B, A TTO R A
AT MEHE Rt E ISR, Of
IR, AR AOEA I) 8% B A 7E Il 3 2
S, XFh 2R EEIRBEN RN LT R
PR PPN DL e M B R AR LR T . AR
i #01 (Pelteobagrus fulvidraco)Hr, #ifF 5% %& B H: b
HREN—=IRIET, IR R & B AW
BRFEEM, BASE B #5051 & & B Bonl
ik 2 40 WL s B A R 4y U 22 2 6 (Mystus
wyckioides) 1) B 51 & 7 1 & 3 Ky OBk 20 i AS 7] 25
KB A, X AR [P AT AR S B TR RN 3R
Bl I P AR S, A E R AT, B8
481 #2% (Pseudobagrus ussuriensis) 2 #5344 () 5 5
12 AREES N, 2R 6 HiLEI5 vV i,
E RNl R i AR o v e T AR
Jii 45153 2 9 75 # (Cynoglossus  semilaevis) 1 B
g, HOWE LT B IR A I AR,
X DA 2 AT B 5 A ) A A
TR YA G . XL 5% Ry B AS [R] a2 B 3 4
B RN TR ES %

R airh, HEREE MR A RZEZ
Fofr P 25 1 i 2 A 3 R A, TR R . M
RMAWERS . IR ANGAEER & T M
BN, A3 I A2 4k 4 B R AL 52 e £0 288 1 AR B AT
. BHE R UL S e S A B AR FE ML
i, MfE % (estradiol, E2)J&fx EEMMEIME, H
1 1 9 22 B B 2 1 R (vitellogenin, Vitg)7E FT
FOA B, AR B 406 P B R T S )
TEMER A, 11-FdFE 27 (11-ketotestosterone, 11-KT)
el BRI R, KRR AR S
Ty A AN HERE T (AT RS, 11-KT 768 1
it R EEEAE N, S5 008 AE B 00 4 A i
TR RLE, IR0 U0 40 ) RN T R
E NI E O AP rh Ir R T MR R R
JAEARR ISR, Haon T AR 02 S5 ] 40 W

g SeR R T, fildn, B2 AN 11-KT AU AR
L5051k B BB s UIAH G, nlAE S P4l M 2
JR B RO ) BLAR AR . X RS N TR A B A
BRI T R R, OO N TR
RGPS E T BIS Sl

JUECEWIFON K g Hemibagrus macropterus)
MIRIE B2 MR & B R SRR S A T
WAV, (H 2T M 2 0 U0 51 % & 1) R 4R AR 1k
A R SRS RN RGN R b=z . A
W5 B AR I A A8 AR DL Tl B
B i W [ %5 (ELISA), 28 S0 9% 37 5 K 4 1 hfi
SR DN LB 0 RAE AR L RRAE B AR 2 [ B i 3R
(4n E2 A1 11-KT)RAE AR LR, B o K e s
A1) LA T RN T80 25 R i e A L BB AR
P, IRy i — 248 7 K0 6 1) B A W 2R R
IRBEIE o ML BE i S

1 RS

1.1 RIS RLR SRIR

AT BT R g 6 5 £ A AR % 5 F 8 PR T K
FERL R K F A, R E SN R TR, +
W ARZ 2000 m?, KT 2.00 m, ISR TR LR /N
T 20 em, WIFFRIE R AR 2 1000 &, H 2023
AF 11 H & 2024 4F 8 H, HERIRE 3 4~ H RAE 11X,
HRME 4k, BUCREM M 10 B, RS 40 2.
JIT SRR i 8 2 £ R AR Sy R AL RN T A4k
PERGRIY 5 A, HACHREACN B A= i B I 3= 1)
., FRKIE MR 122.20~494.50 g, K
26.20~44.0 cm, SRAFILFR A SF P EDK R
WF5E BE A VLK = i 5% Jor AR PR T K = B2 A 52 BT
S0 B R RRE S R
12 HmRE

SCE AR MS-222 (Sigma, 25 E)HEAT R
Jei, AR R E (BW) e 2K (TL), Horh A EkS
W3 0.01 g, £ EAEHE] 0.01 cm, FEJE, R 5 mL
T B S AR R H kLI, 4 C TFi#f#E 4~6 h,
3000 g/min .0 10 min J5 B2 105, A7 T-80°C
UKAR T RE o SR I 25 AR 0 SHORE fa i B AR vk
PEAT R, BUMERRAIZY, FHEEATRRE(GW). 41 3]
BUPE Rl 2N AT B . B AUS BE, SR Bouin’s ¥
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W E 6~12 h J5, FA T5%IKEIRAT o
1.3 DREMARFES

FHE AW R & HE 4 @8 R X% 50 540
BUATIC S E RS0 BT o B b 28 e TRAE A 2 I 7K
Ja, HZWREM, Aty R, S8R
JRJEH 6~8 um. YIARAFAKG-JHLL(HE) ¢
(Biosharp, W), HPEM S (Biosharp, HE)E -,
IF B W (Leica, 5 E)F 347 U1 W55 140
W8, VERR & T 030 S BE X450 Teresa™ ) Jr ik,
B PR A3 3, LA T rp P 34 T AR L 491 e v
(1% A= B 240 B s R A A, R D S 45 B A B R
MR L AR A REPLEI 3 TKHE A,
sk 3% BERLPEIE 10 MLEF, JFEeitH R L T 45
s R DR 248 i %) 85 i S T AR L ), e DA 341
A 7R A5 B AH BN B 40 i A B S T AR . SR
Image J #({f:(National Institutes of Health, 32[%)
] S8 BB 240 L 1) ELAR
1.4 HREBEHESENE

SR FH it FEK 2 WS BT 32 (ELTS A) T € 1M 375 e
TRE(E2) S SEER (1-KT) R A &, I vk 5 ik
&1L H 45 (Cayman, Michigan, J¢[E), f# FHEFFRIL
(Biotek, ZEENIEATHTACTE, B2 ARSI R BN
20 pg/em?, 11-KT AR R A 1.30 pg/em?’,

1.5 HEsZITHW

AT E AN T MR EE GSI(%)=
100% B 52 F 4 (g)/ MR H (g)

KM SPSS 23.0 #F(IBM, 6 )% Ecdhs 47
Seitorr, RN ER 5 22531 (one-way ANOVA)
)& Duncan J5 30 T80 W 325 740, P<0.05
FoRESRBE . BAE O EARMER( X £SE) &
7~, JfH GraphPad prism 9.0 ¥ {4 (GraphPad, 3%

EDFEAT1ERL
2 HBRESH

2.1 KEESEMEMESE S A KEHER MRS/

K B SEMEME SR ) e REE . SRR DL
P RS E 0 F AR AR AR R T L3R 1,2023 4F 11 H,
JIr I 5 S fa R A 73 424 (31.83+0.86) cm, -
YR (196.25+14.68) g, V4451 §1 5 (1.11£0.11)
g VIR PERRHE %L 0.57+0.03 {HH 5/, H-5HADL 3
4124 5 W (P<0.05). & 2024 4F 5 H, Kbty
AR 2K RS, DPEEH R EN N RK
{H (P<0.05), 4= ik 5(39.00£0.60) cm, & & N
(340.38+12.86) g, BPHLEE J(41.13+2.26) g, R
FEWIZ A, HAy 3 A A AR 734 GSI A2 4kil
FI7E 0.57~0.89 0], H 2024 4 5 A E5i T4,
GSI W& T EIg(EA02.16), I H5HAM 3 A
1y 2% 5% 8 2 (P<0.05)
22 KREEHEINFMHMR A B ST

R D0 5 1) B0 240 L A B 2 2 O T B
S SE A R W NV SN 4IRS B B )
6 MR L BB 5 1R T BB IR R 40 i By
B, Hob TiP AR An e A4 R B 1k, ik
FIPE A LLE AN B, DR A A 55 o R BE
ZH|, I E VI RE BBk O-RE 4 iR 9
AR R )Z/NEIT . B AR BT R RE 4 A A
L8 I TIRE 21 )i DREY A
221 F | KENBEBEIRERKE) E:
20 it — 8 Sk IR S8 RO, A A% R L% B
Ve ) s RPN 21 il = S 1 R S (T S W e d 27
G B LR, AT, 20 A D B PR B R
Pk, et e RMa ., seolh, EREER PN, ]

K1 REEBEMEFREEREERENNEAFTFEN

Tab.1 Annual variation in growth and gonadal development of female Hemibagrus macropterus broodstocks

SRFEH B 4K /em {KHE/g U S /g T IRFE £ %
sampling date number total length body weight gonad weight gonad-somatic index, GSI
2023-11 10 31.83+0.86° 196.25+14.68" 1.11x0.11° 0.57+0.03*
2024-02 10 35.210.71°¢ 255.41=16.69* 2.13+0.21° 0.82+0.05°
2024-05 10 39.00+0.60" 340.38+12.86" 41.13£2.26° 12.1620.67°
2024-08 10 34.35£1.07" 234.98+17.93% 2.23+0.71° 0.89+0.24*

TE: [FIZVEE B bR A R 37 41 [ AEAE (B35 25 52 (P<0.05).

Note: Values in each column with different superscripts are significantly different (P<0.05).
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DIORZE R Z %A A TE(E 1a), TEX—KBRY
B, DPREANMOIE AL T HA K I 0 RN, Ay
LT AERMEF AR, HEARAE(146.73+
1.08) um([&l 10).

222 F I KANEHEEER/NEGE) Pk
e S BE, A0 A 5 P T DR BRI K
AR, A% JE B AE B BB 1b). [RS8
B3 - 41 BB % 9 96 440 B P B2 R R R RUZ, IEAE B
2 Jf0 R 55 0 00 R ) 22 ) TR 1 — A 9 T Y e S

/s 50 pm N

o WEAD, D2 AR Pk H B T Ko Bz o R (&
b)), #adl Bk, BWiE s T EN AN, X
SRR HLAT BRI IENE, 7F HE Y5 2E
o X — By Bobn i 25 U0 RE A0 A R AR K G RN,
DU BREEAR 11 I S2 i e K, B AR Tk
#1(442.7123.09) um (& 1), A2 B4 B .

223 FIVEENSHEMOPEERT) IR
M B A KR, AR RE sk R . b
FHONRAN RS k&, MBSk, g

.
WA

50 um oI m IV V VI

& H HrB development stage

average diameter of oocytes at different time phases

PE1 P B S AN ] IR AR B 40 i 1) 2 2 R i B - 2 B A
a,a’. 5% 1L INARBIREZIAE; b, b’ 55 LI ARBRERA0H; ¢, ¢’ 55 IV ARSI ERZAAE; d, d'. 55 V AR B REZAAE; e, e’ 5% VI AR BP B
AN £ AR RS IR AR AR L N A Nu: #2475 CA: B BUIME; VG BREEEE 1 ZR: AT,
I AR R R 22 5 1.3 (P<0.05).
Fig. 1 Histological characteristic and average diameter of oocytes at different developmental stages in the ovaries of female
Hemibagrus macropterus
a, a’. Oocytes in stage II; b, b’. Oocytes in stage I1I; c, ¢’. Oocytes in stage IV; d, d'. Oocytes in stage V; e, e'. Oocytes in stage VI;
f. Average diameter of oocytes. N: nucleus. Nu: nucleolus; CA: cortical alveoli; VG: vitellogenin; ZR: zone radiate.
Different letters on the column indicate significant difference (P<0.05).
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PR S R AE R BEMEE 2 A0 B0 SRR Sk S [ W R Y R AR R A 801

JH -2 B AR A (1826.23+15.33) um([& 1), £7 8]
h HE 4L 05T UL 20 i i AR B B/, D8
T RS RIS S B ) A A A TN BT o A BT R T
5 T IR URL (& 1c), AR (R L) ERIIN T
AR U B Y ORI ST 4 AR, RS
KB, AR 2% ) S B — Ml (& 1c).
224 FV EENBEBERRLE) INENEE
WL, B LEE AL B T, LA A BE 2 R T
RZTH R WL LU EMER, TR BLuE i R
PR RS, T B FE ORI AR R B R,
WA RGN 1d7). i HE Je@dR, on
B S R 2L, I HENE T o T
Az H (& 1d). BEEE, DRREAN AR ) EAR AT A
#(2218.18+50.08) pum (& 1),

225 FEVIEEIPGMHEMMGRILE) IR
TS ZBAFASKILIN, S5 S B Jp 3 U, O TR
Bomu b, FEEPAEE le A le'). 205 AEY
IR AL, IR T ARZ s, AiMR kAL
2, KRR RE RS (& 1e), BEHT, BP
RN AY B A2 29 0(1102.92422.09) um (& 16),

23 KEEPBHEMESHEETLME
231 BI;EAEH 2023 4 11 HJE, Kig#Eg
MO EFF R SR S R B B(E 2a), BB
SLNAAEZESS 1L, TIT B AHBR BRI 575 1 B AR AR
FEONEEAN M A R AR R B B, G R AL
IR 70.79% K% 30.69%; &5 111 I AHBRRE 40 i,
F RN ER N, B S 29.21%, THH
R 69.31%(# 2e~2f),

232 ZEATH  HHHAETIN BN AR 2024 4F 2
H (B 2b), FUE3hE B W B—RE, 20100 5 N4
FELESE T, 111 B AHORBEAR MG o 575 11 A AH OB 40
B o 69.93%, HIEFL Y AR 19.37%; Bl
BB R, T AR B0 41 i i ke &2,
B B iR & 2R 30.07% 5 80.63%(1 2e).
233 EHEHE M 20244 5 H I 4R K b R A K
FEI, g A 2 R A B A Y] B R P [R] s
FEAESS I, IO, IV, V., VI IR A IR 40 (1 2¢).
LIRS TS LS TV BRI BP BRI =, Rl
GRS B R, 55 VAR %) R 40 52 48 K
TR He ol 87.30%; 2F 11, TIT, TV HsHAR A BB 4 it

RS 2 6.91%, [RIFHAAELE /D5 VI AH IR+
gipt, mALS A 5.79% (B 2f), #&%0E 5 ST,
AN 11 B AH DR R A e B 22(54.63%), HIK
RV EHAHEIEEZIAE(31.13%)(F 2¢).

234 RBUH RAEFBEHAENTEHEZE,
A R A BB A0 i B A A SR ] P AT A
7E, BB HARIBIEN VI #2024 4 8 H)(E
2d). GPELP AT LS 11, 1L, VI BFAHOREE40 i, 3
HE T A O RE A R i 7 b, O 76.86%,
HIROME T ARG ORI, Bt b Heey 22.61%,
55 VI IR O RE 20 MR 50 (0.53%) (K] 2¢). 4%
UR-REZ0 AT o AR T GE T, AR AR R E N A TIT
EFAH DR -BE AR T AR He A R, O 54.47%, HRCOK
55 11 IR R A 20 0 (34.35%), &5 VI I AH B0 R- 40 i
o b R, b 11.18% (B 26).

24 AEEUEXEBRIZS=NEAETH

TG FE G RE A0 R A & B R v, £ i v
E2 JAEFRIBK RS 67.36~301.15 pg/mL(I&]
3a), 11 HOUREE s A TR BigH B2 &
f%(67.36 pg/mL), ZFFTHI(2024 4E 2 A) T+ &E
104.53 pg/mL, H 5k B B2 A1 & (P>
0.05)., FEEINEAT, LHNTIT(2024 45 H)E2
TR BT, BB eF R E 301.15 pg/mL,
S5k E W B AMEA L BT T 4.47 £, 2024
4E 8 At NBfEE, i B2 SHEEETERE
152.65 pg/mL(P<0.05),

WE 7 0 3 P 11-KT JE4E £k K I Bl R
7.39~135.00 pg/mL(I& 3b). M3 3% B B BL (2023
AE 11 H)JFER 11-KT & 2w, 2023 4F 11
H %2024 4F 5 H 48 F57E 7.39~22.25 pg/mL 7K,
B3 a2 R AR E, 7EiR1EWI(2024 4F 8 1),
11-KT & RIRA TS 2 asfE 135.00 pg/mL, Jf
H5HAM 3 4~ H 22 57 182 (P<0.05),

3 1tig
31 KEHFINFHMMA T

TSP BT S R F W, K A il B S
F A4 A 6 NI R V), PRI 5—7 A, JF
DL B A o Aty L S0 B A4 K 0 0 1) B 1
A RRRI AR T A BB, A DR A A A0 9 (1
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a. 11 A TGP HG b2 A TG0, . 5 A V IIBREE; d. 8 A VI & UL e A [ B AR 194 20 (0 50k o B
£, S [T B BB 290 i ) T R o L
Fig. 2 Histological observations on the ovaries of female Hemibagrus macropterus in different developmental stages and
the number ratio and area ratio of oocytes in different phases
a. Stage III ovaries on November; b. Stage III ovaries on February; c. Stage V ovaries on May; d. Stage VI ovaries on August;
e. The number ratio of oocytes in the ovary; f. The area ratio of oocytes in the ovary.

WBLAE 2 A Weh ) OB AN . R ERA R
SRIER Y I ol E R I 2t IR S 41
IS RGN R A MR AR . AEARBE T, EHR
35 21 S WG IR B A B 648 BT 568 1 B 240 g 2 50
Irh 6 AN, 5 EIRBIRASREC N — B, Kig
A 1) B B 40 D i o R ) 2 B O P iz AR R

W | ANRAK AW RS S 2R v i T % L DR
JE R A R, OB 20 M Y AR R B R E S TR
J& (1) 56 fifE (Sini perca scher zeri)1**) | [ 7} i) 2 i 4 112
R R KL o 6 K 056 655 T o AR IR BR R b, 1

AN DI R (R O A S5 R (B 1b), 33X 5
(Silurus asotus)™* Y B BT R 20 4 B0 A 2 7 3
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2 7=40; X+SE £ n=40; T+SE
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i5fjE] time

0
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P 3 R g 3 v S T R R i S AR AR AR
aff T b V- ERE. AR E BT RN R 3R 25 5% B3 (P<0.05).
Fig. 3 Annual changes of serum sex steroids levels in Hemibagrus macropterus
a. Estradiol; b. 11-KT. Different letters on the column indicate significant difference (P < 0.05).

FEECAHMRL, T340, FEASTRH 4y K fif 6 B 5120 21
Yl R, 907 e A e EL B A 5F 1T B R 440
(1412), %26 T1IAH G BRI T REAE T — AR FE A
b SR A BT AE K B B A AR B, R
S HABAE B 12510 1 H 48 (Pleuronectes flesus)”'! |
>} ¥4 7 5 Cynoglossus semilaevis Giinther)! >,
FEESIE

IR ON BRI AR K R T T 28 15 B HE 1
AR R, EfAREL T R H AR, PR E T 4R
BEOATE I B SR A RE R . 2R BB AR BB T I 45
NIRRT S AR ERT . ARG
T K B 1 2 5 1S S B 1 O L v ] O B R bR
) /NG B 5 00k, I LB 3 ORI 4R 7 511340
I 1% 200 PR320 5% 3 B, P % T I 40 R A DX ST
¥, HEZEWHENMMTE(E 2¢). ZINEE
i #7E 1 8% (Hypophthal michthys molitrix)P*3°!
0 v S Py A S B DRI A T, R A A
B B LB BIL A SR B 8 2 A LA
32 KEEHERF=IPXE UK =R E S

i G ELA R, AR = R ] Rl 4y
R SRR — YR 7 BN R R 22 ™ B R P R ST ot
ON, IRIE L R TR, B 3ER I A] o ok g 4[]
A Syt BRI M AR R 3 bk B i)
SE 4[] 25 G 41 25, U0 KRR M4 £ (Oncorhynchus
keta)*®!, B9 5L H A B9 B A0 % 7 TR 28, HL— 2 o
ACHEGE —K, 7= Ja SR RS 1L, TV B G 5P
R4 . K 4 (Luciobarbus capito)®”! | 4% e g
(Apteronotus albifrons)®* 145 J& T /4L [F) 25 51, B

S5 PO AR R k22 B O [ 28 R (9 B R4, 38 R
FHAEHEDD 1 K. A il (Gobiocypris rarus)”*%%
SytAE RIS R 2 e — A R 2 R 2
ALY GSI i, H OP R 4E & & 1 F v 10 4]
SRR M FF L AEAE . FEARTFTR v, g M 2
A PERR GST A 1A IEAE, EFaII(5 A)En
Al B WER 2 110011V .V B AR P RE AR (& 2¢).
P25 SRR, KIS T 00 R4k & R TR
LAt BRI (G4t R 2D ), %7 B EA  []
J& 1) 22 )2 #E (Dentex tumifron)t 045 25 (14 7= b 2%
TR, X415 2 R A 0 p— 3K
33 KEEHEMRIEHSNELETHNXER

P B FE B (GST) S i 2 1 MR o8 38 3 1) G B R
bro MBI GST AR SN1E N, W E 2R M0
FE 7= O P R P MR R T S A KR, Ak
WFFR S SR B n, N T35 B K g B 1) 25 = O 3 I
GF 5 A, %P E S R LR R R IR LR U
3ok PV £ KA 6 1 7 B R D) FE AN S o, 2
B 301K i S O B % T LA E TV sk VI, R AR
B(GS)IAAFEEIE(E, Ibah 4K ARt i 2 7
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Annual changes in ovarian development and sex steroid levels in
female cultured large fin long barbel catfish (Hemibagrus macropterus)
broodstocks

LI Zuyang"*, LI Shuang?, YUE Huamei', YE Huan', CHEN Yuankun®, RUAN Rui', XIE Yong”", LI Chuangju'"

1. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Affairs of China;
Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;

2. Chonggqing Fishery Sciences Research Institute, Chongqing 400020, China;

3. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China

Abstract: The largefin long barbel catfish (Hemibagrus macropterus) is an economically important fish species in
China. Although breakthroughs have been made in the artificial breeding technology of H. macropterus, obstacles
such as imperfect broodstock cultivation and low fertilization rates remain. Therefore, it is essential to strengthen
research on the reproductive biology of broodstocks of this species. In this study, morphological measurements,
histological analysis of ovarian tissues, and enzyme-linked immunosorbent assay (ELISA) of serum were
performed to investigate the annual changes in ovarian development and sex steroid hormone levels in female
large fin long barbel catfish broodstocks under artificial breeding conditions. The fish used in this study were
cultured at the Changshou Experimental Farm of the Chongqing Fishery Sciences Research Institute. From
October 2023 to August 2024, 40 female H. macropterus broodstock were sampled every three months with 10
fish sampled in each sampling month. The body weight and total length of H. macropterus used in the experiment
were 122.20 to 494.50 g and 26.20 to 44.0 cm, respectively. Individually sampled fish were anesthetized using
100 mg/L MS-222, and their body weight and total length were measured. Blood samples were collected from
each fish via caudal venipuncture and allowed to coagulate at 4 ‘C for 12 h. Serum was obtained by
centrifugation at 3000 g for 10 min. The ovary samples were dissected and weighed, and the anterior, middle, and
posterior parts were immersed in Bouin’s solution for histological analyses. Commercial ELISA kits were used to
measure estradiol (E2) and testosterone (11-KT) levels in serum. The results showed that the gonadosomatic index
(GSI) of female H. macropterus broodstocks varied between 0.57 and 12.16 throughout the year, reaching its peak
(12.16 £ 0.67) in May when they entered the breeding season. In August, the GSI value decreased, and the ovaries
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began to degenerate. From November to February of the following year, the GSI were not significantly changed
compared with that of August, and kept at a low level ranging from 0.57 to 0.82. Based on their morphological
characteristics, oocytes in the ovaries of the sampled fish were divided into six stages (I~VI): immature oogonia
(I), primary growth (II), cortical-alveolar (III), vitellogenic (IV), mature (V), and degeneration (VI). By comparing
the proportion of oocytes in each sampling month, ovarian development was classified into four stages: the initial
development stage (November; dominated by stage II and III oocytes), pre-breeding stage (February; with the
highest area ratio of stage III oocytes), breeding stage (May; oocytes from stages II to VI occurred simultaneously
with stage V oocytes occupying the highest area proportion), and degeneration stage (August; mostly stage II and
III oocytes). In the May spawning season, the expression level of E2 in the serum of H. macropterus broodstocks
peak at 301.15 pg/mL and then decreased significantly in the subsequent degeneration stage in August. Conversely,
the 11-KT content was the highest in August (135.00 pg/mL), which was significantly different from that in the
other three sampling months (P<0.05). These results indicate that the female large fin long barbel catfish belong to
the single spawning type, with only one peak in the annual GSI, and the breeding season begins in May. The levels
of hematological sex steroid hormones are closely related to the stages of ovarian development and can be used as
important indicators to assess the ovarian developmental status of cultured H. macropterus. The results of this
study provide a reference for further research on the reproductive regulation of large fin long barbel catfish
broodstock and for improving the efficiency of artificial breeding of this species.

Key words. Hemibagrus macropterus; cultured broodstock; annual ovary development; GSI; estradiol;
testosteronesex steroids
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