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HA% R 040 g 2247, FRFA% A 800 J&/hm’,
HEAT N T FR50 . FEAILIEHT 1 8 F 2 % i 4 Fn
MEME R3S B A 30 B TH R . AR EE I A
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0 B, 7E 7 dph 43 i 45 PR G R B R
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25 dph, H WA A BE M 1L AR TE & U0k B
Ak S3 £ % & 60 dph; 7E 61 dph 4% M 3 3
0.6 mm 73§ UKL 4R B 2= 120 dph. &K 7: 00,

14: 00 1 19: 00 43 B A7 & B, 30 min
e K R A AR
R B K B, &3 L3Rt BT HE—

AR RIME AR K B,y A0 B B IG5 8 £a 1 )
SAACREE I, BEE T 6 IR 6 A () A R 4
G, O M TE R AL S 10~56, 13~52. 16~48.,
19~44 F1 22~40 dph # M 20 mg/kg 1 E, 1A £,
LA [R]HE R I 5 Tk

14 &K FEEMMIEFIS T

TE BV Hl E, AS[R]H B2 AN [R) Ab BR [R] ()45
R HT, 16 61 dph G452 BLIC # i fn
IR, HEPLERE 60 B FLICH Fifn (FAF17
20 B) I FARK AR E N & . EV Hl B, AR ¥
JE Ab B S50 1 BU EG 0 A 4 3R 4B & 180 dph,
1M By /N [) S 17 A2h 2 552 565 17%) B PG 3 390 6 4 5% 4
% 90 dph, BEHLIEFE 60 B (B:1F47 20 )
TR BAREAE: FIH ML E (MS-
222, 100 mg/kg) Hf FUEC B Fa bR 5, i 57
TIMALT T U v 26 A0 22 Mt i 6358, i B T

W2 RN, TEIRESES S .
i BB T VBCH P i 4 € A T WL
PERRIE A, i 1] H 17 #8548 AH HIL (Charge-
Coupled Device, CCD) i #2 H i J5 40 FEAR 77 o
YWy RSE TRATAETC /K ZBEH T DNA 4L,
PN ARAFTE 4% Z R WD 4 °C il e, A
PERREBIBEML PR L 5 D 3EAT HE B @00, A
YT R 2Bk EY L B, RERIHIRARR
Je o A0 A% S L e LA B, ik s B it
1RSI R E R

15 TR 0T S8 5 2 Rk HE L T

UK HE B 00 T 3205 5 1% 19 JBs 25 A g
WAL, RSS2, 4. 6. 8
10 min Y £ 20 MR AR B F EP &, A 4%
ook B RO TR R |, 4 °C B E i R,
4 [ 2 I B R IR T PBS 22 vh i WU 3 R (B IR
5 min), 7B NI, BEG {1H PBS
JEPE 5 min J5, 0.1% Trion-100 PBS i#E4k 20 min,
PBS /¥t 3 X (X 10 min); i ] DAPI % jf ikt
YeWEF 20 min, SR J5 PBS Wk 5K (BFIK 15
min), HWBEH 1 h )5, HMEKG, & TH%
F SP8 FLIR £ WA N A IR AR,

1.6 RKEF&MZLT

FRAE T RE PR By RE,
A T PRA7 IR BB AR BF I 7243 5 FH 200 H 2B
D ik S P S 2N, IRAHTE BN 9 om A B
BRI L, B2 0.5 mm. B 2 4R 30
W SAMTEIE T T R RKIEBI SRR W 0 1
FEIL R B R R K &, (R R o ARG W R 2
EAHMNT 10 em, KIERPKEFEIRMR R R, B 5
min B/ BRSO BB PR A LR, 30
min J&5 K& BRS F1% J1 oM IE WK 1% T —4F,
K Fs Ik KIG&H .

A T AR = B FiR E, A HARAS Y 40 B
TR A Y B EG A ME R (150 g A2 A HE
172 fe =29 i, Hord 36 R FLIG S fh fig
WEIE R HEDR . PREFEIRG 12 h, 55—%1: LHRH-A2
10 pg/kg, %% —%F. LHRH-A2 10 pg/kg fl HCG
2000 IU/kg.

I H) H —AARHE HEE T IHE,
RAEA 3T B I 58 B B B Ok 1
HEREFMEGIP 728, 446 1~57
WAEZAEG 2. 4. 6. 81 10 min IR IKTE
AF VDR T T R R S B ] S A A%
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KB R b B Fe A S5, RIDKE 52 K B0 ik
A 4°C yk7Kk ™ 20 min J5, Sz BEIEE A 25 °C Bk
R EAT IS S AL . S 6 il KT Y B AR
FTHRIREP AT 28, AR,
WA A AN R, A 7 FOICE
T AE T 5 B U0 00 F 2 R AE M IE W A%
PARXT IR

1.7 RREFEHRAETELEE

il FHER AT IR AR B LA MR R & 60 H i 1Y
i i R #% DNA. Z MY a8 e 5

Y (F:5'-AGATGGTAATAAATCCCAGA-3'; R:

5'-TGATTCCATTCGTCAGCC-3") % 5 #5 i fo |
A H P ALK B F A, PCRY BT
94 °C 3 min, 34 M (95°C30s. 52°C30s,
72 °C 60's), 72 °C 5 min, PCR %5954 ] 1%
TR0 B e R T HL UK o B I o A R £ gy
SIEEE 279 F1 1 005 bp 4547, i 2458 5 i 5
P 279 F11 1 005 bp W &&HT

1.8 BB
{8 FHl Excel 2010 F1 SPSS 19.0 % {4 %} fr 45

BRIt A

JRAREHR AT T, ARG SR A DA S8 (B
FRifEZ= (SD) B, %F EV il B, A [a] i 25 4 By
BU TG B 00 0 S 30 MR ol R — P e M AR R P A
PEAT XU ZE oM, A D0 I e 2 vk 3 R v e
ESEPRE E MM EEH ., RASRE
2243t (One-Way ANOVA) £ 56 AN [] 48 #% 1) 7T
B it A sc o it MM (R 22 57, LA
17— A [i) B ] Ak B A B B 8 90 £ AR |
TR A0 AR Ll

4t
2 giR

21 RREFSMARTHEFENMEERES

[ FRIE A T, 2 W e BL [ B 0 £ 1A
HA[ 3k (361.45£91.89) g, T M B G 3 A1
R E Ol (127.15+31.92) g (K 1-a, b), 4 {&HEE
IR 1 U I B 810 19 R 3 43301 (832.00+97.20)
g F1 (310.00+93.86) g (1] 1-c). Mtk B [G & i fa
() A R b T RSN T,
14 T 1 A 22 B 0t (R FE O (143.63+14.87) g,
A K TR L PR A 28 B AR (103.3749.25) g Bk
38.95% (& 1-d, e); 2 W& MMk 2% 28 #5 i fo pk i
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« 500 < 800 L
= =
&0 2 400 T 20
~ O ~ O
f# = 300 2 = 400
ﬁbgzm fig T
S 100 5 200
0 ‘| ‘| O ‘| ‘|
e MM MEME e
female  male female  male
(b) (©
AL HE PR
P, fulvidraco (9) xP. vachelli (3) 160 T 3501 ki
) . 21200 7 280F =
) - )
205 205210 =
d W 2 80 o=
& 5 & g 140f
£ 40 £ 70t
0 ‘I ‘| 0 \I ‘|
}9 Ve R WEFE R
female male female male
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TRFHH R REFE MR T RIS MHERNFEFIFELLR

1
(a) 2 W% B PR 8 0 Ea A PR A ME PE AN RS B, () 2 I TL IR B A A DI VEAR T, () 4 WO FL RS IR PN MEIR TR, (d) 1 WA S S i f M 1k
FIHEVEN RIS LR, (o) 1 WA AC s B I P TEAR L, (D) 2 I A S SR A I I MR . 0K P<0.01,
Fig.1 Comparative analysis of phenotype and body weight in male and female P. vachelli or
hybrid catfish (P. vachelli3xP. fulvidraco?) at different ages
(a) phenotypes of two-year-old male and female P. vachelli, (b) body weight of two-year-old P. vachelli, (c) body weight of four-year-old P. vachelli, (d)

phenotypes of one-year-old male and female hybrid catfish (P. vachellidxP. fulvidraco?), (¢) body weight of one-year-old hybrid catfish (P.
vachellidxP. fulvidraco?), (f) body weight of two-year-old hybrid catfish (P. vachellidxP. fulvidraco?). “**” indicates P<0.01.
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9 (282.41+21.87) g, A=A A LU P 2 28 B
i1 (213.42+15.88) g R 32.32% (141 1-f).

2.2 AREIRE EV M E, LEMREREFEEK,
BFIRRMM R 5 LA SN

i EV Fl E, 2k if5 5 FU FG 8 50 £ e 1)
WP S, A BRISEE] SR 7~60 dph. M EV Al
E, 4109 BL IR B A0 AR TS | IR B AT R
FART X RAZ, Hor PR T4 5 2 B o vk B Y
T 1 S PR (P<0.05) (3% 1), XFIRZH A5
mg/kg BV L FLIRE A fFE R o E £ 7,
¥R E R T 10, 20 1 40 mg/kg EV 4 FL [ 5 i

i (P<0.05); &M E, 4 i FU G & FU 404735 %
HRAE AR TR 2 %R 20 mg/kg E, ZHAYELIG
WA AR RE AR EE S T’
WELAH [ 94 B2 Y EV 41 (P<0.05), 48 KR ZBIET- 1Y
FU FG 75 591 £ 52 B JE AR O e K S5 0 4 . 4%
M 40 mg/kg E, 4 1 BU LG B Bl 60 (A Il 25 v T
MHFEWER EVAL., RIREFHMANELK., &
ORI R 27 B M — B Fh 28 RN vk B 1 ) 3 R
M) (P<0.05), HARK AR Z2| = #EHAEH (P<
0.05), {HAFERAZ —H & AR (P>
0.05),

Fz1 TEIKEHEEV M E, HIREHTH 60 AR RIKEFA KK, FAERFEERSIT
Tab.1 Statistics on body length, body weight and survival ratio of P. vachelli treated with
different concentrations of EV and E, at 60 dph

WS W /(mg/kg) R /em ik /g TEIE 2%
type of estrogen concentrations body length body weight survival rate
PHEZH  control 0 5.78+0.30*" 2.75+0.23* 93.67+2.52*
EV 5 5.20£0.19 2.11£0.17° 90.17£3.51®
EV 10 4.43+0.09° 1.61+0.07° 83.33+4.16"
EV 20 4.06+0.25 1.37+0.10% 76.50+3.28"™
EV 40 3.33+0.30% 1.03+0.09° 51.67+7.65%
E, 20 4.72+0.10%* 1.81£0.11% 85.17+3.62%
E, 40 3.3740.21% 1.07+0.12% 62.00+£9.73%

A WEVASEIREEHER BB 2R, b, ¢, d, R WE MR R EIR B8 V257 <A, B, C°Far, AR A B 4L 5
WERHX, YFR, FRIVEFEARR LR B RRAH B3% 2% R(P<0.05), FH.

Notes: The significant differences in data for different concentrations of EV are represented in “a, b, ¢ d, e”, and the significant differences in data for
different concentrations of E, are represented in “A, B, C”. “X, Y” represent the significant differences in data for the same dose of EV and E,. In the

same line, different letter superscripts indicate significant differences (P<0.05), the same below.

1£ 180 dph il i3 Xt EV Fll E, AS [ 9 i Ab B
5 2B 1) R P ik ) S RO 2 TR 3 R R 28 Y
TE ORGSR R ORS /it TR R S i OR
R, SRR EE AN ZeR (BT -1, 4,
7o WRRVI R H.E YL i 25 5 0 5l 2 300 1IE 5
K 5P 2 A S R RS RN . R0 SO B A
FREF (BT -2~3)5 1EH B 5 ) 9 51 B4
Mz (FRR T -5~6); 5o ERH L AEuER b
BOL VIR B, V)R AR EZ M2,
A=A A0 H > R (B T -8~11), X
HE 2 v B PG 8 3 OO0 2% 81 0 RS SR O AR
Fe 35305 12 1, 20 F1 40 mg/kg f) EV 41 1 E,
AR IR B A PE IR R T IEF IS, 5 A
10 mg/kg 1Y) EV 21 55 % BEATL 1) FU ER % 591 £a 11 B
B T0 W35 22 5, TR 5L Lo ) J 221K 1 %) AR

4, SE PRI H B TR IR (R 2).
LRE AR RIS AR RS R R
A ) e B2 4 B, 75 = BU FG 3 390 40 1 00 e S8R A
T EV,

23 E, NAEILEREXNEIREMEEK, 7
SEERFMER SRR

b B, BEMEET ] I EH, 60 H #3114 FL IS
E8 kRN IR N ER T U] (A O TR i O
ZH ., E, BEMEWE] A 13~52 F1 10~56 dph I £H KU
REFAMERKEAAE TR E 2R, Tads
rh B TG B 5900 1 £ 3 SRR TE 85% LA b, 22~40
dph Ab P £ A B [ ¥ 380 1 773 R 5 0 IR TS
WEES, MHEHA B, AHE R4 A 170G 44 5
FART IR (% 3).
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(5/5)

400 um

“qo A0wm 11

B I AEIRE EV #E, LI/ 180 B RIKEF S M MRRE
1RSSO B IR G (s 2~3 0 SL1K) HLE By (o 55500 I ORI s 4,90 SR BB IR S 2 5~6. 51 51K HLE Byt 55500 S (ORI 7,53 3 1R s L
IR G 8~11.0 9 TR IR HLE Qe 55 RLf TSR B . SGREJR 40 A, PSPVIZLKS BEANMY, SSP.IRZUNS BEAMML, SPDAE4HAL, GC.AEFEHZM
M, POMIZKUPEEANNG, OG.5RJEAIM . 2. 5. 8 A1 10 B/ LA (5/5), (3/5) F1(2/5), 4 BER/RHEIRI HE Jetab) v 84, o TFRR M
5 2IE R R MR BB H, TR
Plate I Gonadal phenotypes of P. vachelli treated with different concentrations of EV and E, at 180 dph

1. testis stained by Bouin’s solution; 2-3. testis stained by hematoxylin-eosin and the corresponding magnified picture; 4. ovary stained by Bouin’s solu-
tion; 5-6. ovary stained by hematoxylin-eosin and the corresponding magnified picture; 7. the abnormal gonads stained by Bouin’s solution; 8-11.the
abnormal gonads stained by hematoxylin-eosin and the corresponding magnified picture. SG. spermatogonia, PSP. primary spermatocytes, SSP. second-
ary spermatocytes, SPD. spermatids, GC. germ cell, PO. primary oocyte, OG. oogonia. (5/5), (3/5) and (2/5) showed in the left upper corner of figure 2,
5, 8, 10, of which the denominator means the total number of gonads of H.E staining and the numerator indicate the number of phenotypes consistent

with the presented picture, the same below.

R2 TEIREHE EV I E, 12IR/5 180 B R R EH & MR G it
Tab.2 Statistics on the gonadal types of P. vachelli treated with different concentrations of EV and E, at 180 dph

MR A W (mg/kg) K5 5/% 9% S EIRY %
types of estrogen concentration testis ovary abnormal gonad
AL control 0 53.33+12.58* 46.67+12.58" 0.0040.00°
EV 5 45.00+5.00" 46.67+2.89° 8.33+2.89"
EV 10 16.67£5.77° 45.00+5.00° 38.33+2.89"
EV 20 0.00:£0.00 100.00+0.00™ 0.00+0.00
EV 40 0.00:£0.00 100.00+0.00™ 0.00+0.00
E, 20 0.00£0.00%* 100.00+0.00** 0.00+0.00**
E, 40 0.00:£0.00%* 100.00+0.00** 0.00+0.00**
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%3 E FRMKRIBORKERGE 60 HEtpAK, A A ) LRI R HLE e 5 45 R L5 5]
HEREERGT 3MPERRIERL . FA /NSRS S, BA

Tab.3 Statistics on body length, body weight and KEZ B A A ZERI B EF 2 -1k 34
survival ratios of P. vachelli treated with 0% UR B A A0 B 4l B B 2R AL G B (KR 1),
different treatment periods of E, at 60 dph %%11@@ T RE AR Y P B A /ﬁ\:é% E, Ak
WEREGph  Kem /g TR % PR () FC LGB0 01 5L L9124 /51 58 100%. A 2

treatment time body length body weight survival ratio ﬂ Elﬂ % H/‘J [:[: ’fﬁ UE@ E2 ﬂ\}EH TJ’ I‘Eﬂ H/(J Zfr‘ﬁ @ﬁﬁ E%ﬁ Q\ i

0 577£021°  2.67£0.10°  95.83£0.76° . « N . .
. . . 1M B 2SR G0 5L L (5156 E, A AR ] 6 46 6 1 ik 25
2240 5.61£0.14 2.58£0.12 92.3341.26° M
. . . M (3R 4)
19~44 5.45£0.10 2.4240.09 88.3443.05
16-48 5.12:041° 2214013 86.00+3.61% 24 REKBEFGBINTFZHEEE ZMAEHEE 9
13~52 4.80+£0.07° 1.81+0.08° 87.50+2.50™ Uﬁiﬁﬁ%ﬁﬁ&ﬁﬁ%ﬁﬁﬂ fﬁﬂ%:*ﬁﬁﬂ‘ﬂ?

10~56 4.79+0.08 1.80+0.08 85.50+6.06 'EH ﬁlﬁﬁ/j}ﬁ , }FIJHEJ DAPI %@ﬁ?ﬂ%ﬁ EEE?%E’EU&E

B I FEEE E, LIE/E 90 BN RIRHEFEMMRRE
LR R, 2.A TGS A B IR R G, 3.B RO B B RO € A4S 8L HE e 5. A UONEK HE e ; 6.B 1Y
GHELI HE Jetalsl; 7~9.4 4~6 X RIBOK R .

Plate I Gonadal phenotypes of P. vachelli treated with different times of E, at 90 dph

1. testis stained by Bouin’s solution; 2. type A ovary stained by Bouin’s solution; 3. type B ovary stained by Bouin’s solution; 4. testis stained by hem-
atoxylin-eosin; 5. type A ovary stained by hematoxylin-eosin; 6. type B ovary stained by hematoxylin-eosin; 7-9. the corresponding magnified pictures

of 4—6.

*4 E,FRNKEROEKEHNEAE 90 MR LT Ft
Tab. 4 Statistics on gonadal types of P. vachelli treated with different treatment periods of E, at 90 dph

AL HLRS [7)/dph b 54/% AZERIGH /% BAL G 51/% i S LG 1/%
treatment time testis type-A ovary type-B ovary ovarian ratio
0 53.33+12.58" 46.67£12.58° 0.00+0.00* 0.00+0.00
10~56 0.00+0.00° 100.00£0.00° 0.00+0.00* 100.00+0.00°
13~52 0.00+0.00° 93.33+2.89° 6.67+2.89° 100.00+0.00°
16~48 0.00+0.00" 75.00£5.00° 25.0045.00° 100.00+0.00"
19~44 0.00+0.00° 68.33+7.64" 31.68+7.64° 100.00+0.00°
22~40 0.00+0.00" 60.00+5.00° 40.00+5.00° 100.00+0.00"
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HESFAZ AN — AR s R B (K 2). 7EK
125 °C 4T, 2ZHi)E 4 min, 55 AR FIHE
JE AL AE — 2 ¥ AR 53T (Bl 2-a); Z A5 6 min,
5 AR IR 5 R A A BR824 T (] 2-
b); NG 8 min, RS MERAZC 545
FF, BRI R E SR S (B 2-c); ZAEE
10 min, 55 TR 5 M R R RRGE , B TR
R 28t 4m (K 2-d).

A E 27 & T e % FLIRE Fifa |
L8 RS S N o v/ S TR S s v s g
NG AT SR AN TG T e B EG 75 590 £ A% K
BHEIE . MR b P2 Y FC EC 8 A0 0 1 S5 K
T MGG 0 Z G WAL R ARG R 45 51 R
86.54%+3.22% . 77.59%+5.71% Fl 77.68%+5.25%
(F5), FMARICEFMINF R, MK
AL B 1 5 5 AN KR I B AR TR K S
AL R ANAETE R0 9 A 28.09%+5.60% Fl1 2.88%+
1.77%, FEWRRG & J5 A0 B0 B 1 10 s B A
R R T 2 BRGSO R RO A K i S
WRIEFET:, ETHHMAEOEF M, nhge
H SRS BORE F K36 AR RS 5 A3 i 2 58
WP, WNESTTLUFEH, 2856 min 1k
RARTEAL B Z K % . WAL R 4 H R Fh 77
TR S T HAb A . I REMERR X FOIR
Fifa A S H AR B4 F AR IE R A Ak
PRI A MR TR E (B 3), SAMEER

K= 2R, 2025, 49(3): 039104

(©) (d)
B2 RREH&ZHINE ZREELEE
(a)~(d) FLIK # i th 3245 )5 4. 6. 8 A1 10 min; DAPI J:ttkRic 40 i
% (I &%),

Fig. 2 Extrusion of the second polar body in

the fertilized eggs of P. vachelli

(a)—(d) 4, 6, 8 and 10 min after fertilization of P. vachelli; nucleus were

stained with DAPI (blue fluorescence).

RYIIE 86% L I, HUwER 2 BAMBE LT
RGP IR B Fifa . sl L 10 B AT
K, 3R NHEE IR HUM, 7 B FCR
B, HEW 3 EMEME LR F M YY B
IfEfa,

R5 TRRARFHELENEZAHTHZRER, BUR. BMERRNMERLEREIT IR

Tab. S5 Statistics of different starting times for cold-shocked gynogenesis on the fertilization rate,

hatching rate, survival rate and gynogenetic rate

POSEATEA

215 FF 468 8] /min ZHREHI% EAL R /% AHBEAFTER% HERZ R T 2%

group starting time number of treatment eggs fertilization rate hatching rate survival rate gynogenetic rate

1 252+439.88 86.54+3.22° 77.59+£5.71° 77.68+5.25°

2 246+41.19 73.22+4.94° 28.09+5.68° 2.88+1.77°

3 2 274+429.26 33.04+3.33¢ 21.53+4.74° 17.46+2.50° (9) 90.00

4 4 245+25.39 29.18+4.99° 24.69+3.80° 17.43+6.21° (8) 88.89

5 6 236+43.32 41.95£6.50° 38.62+4.49" 27.72+5.00° (28) 87.50
6 8 243+43.66 36.58+6.95 32.10+2.59" 17.2443.64° (13) 86.67

7 10 242+26.29 32.74+2.41° 25.9445.59° 9.25+2.31¢ (6) 100.00

e VHDNIEHROWIR, FLREBMAN TSR0, 2400 A AR TR, T IR R B0 1 5 S KR R TR R R A v WAk L 3~7
Y BL R B F A T 5 5 IS SRS T30, SRR AR [T A6V R vE AL BB AL () rh 80 i RAS R MERZ A B R 10 2 B
Notes: Group 1 was the normal control that oocytes of P. vachelli were fertilized with the sperms; group 2 was the haploid control that oocytes of P.
vachelli were fertilized with genetic inactivated sperms of P. fulvidraco; group 3—7 were the gynogenetic groups with different starting times on the
fertilized eggs from oocytes of P. vachelli and genetic inactivated sperms of P. fulvidraco. The datas in ( ) are total number of gynogenetic fish.
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marker 1 2 3 4 5 6 7 9 w 1 12 13 14 15 16 17
2000 bp
1 000 bp
750 bp
500 bp
250 bp

(7/10)

3 RRE#HGIEZLE TRNEENEREE
(@) FLIRZEH b . BERItn S Ao WA 1 5y FARIC SR B, LD IRDEHIfh, 23086, 3~17 AR SR MR B AMA, B 6 A1 12 94T
R BRI MR A B IS 9 T I (b, o). MERCR B IL IR O PE RIS . 10 R A BRI SE, SLehfy 3 RRAEYERN 7 RRMEDE

Fig.3 Genetic and gonadal identification of offsprings of gynogenetic P. vachelli

(a) molecular marker identification of P. vachelli, P. fulvidraco and their hybrid offspring. 1. P. vachelli, 2. P. fulvidraco, 3—17 were gynogenetic fish to

be identified, of which 6 and 12 were identified as the hybrid offspring, and other fish were identified to be gynogenetic P. vachelli.; (b, c). observation

of gonads in the gynogenetic P. vachelli. Ten gynogenetic fish were dissected, in which 3 were males and 7 were females.

3 Wi

AR R AR o B A I EL R 2
Rz —, For AR T B AT B R AR K
2R, B IR MEVE B A MEVE 1 K SR A
Ffoxt il & J B B 5 S, R A M
AR B AE B E AR 225, Blns i,
595 WL (Pseudobagrus ussuriensis) FIHE 5 X
Al (Ictalurus punctatus) WREPE HCMEE A2 K %
R, MR R I (Silurus meridionalis) WY WEVE
LU A K RO FEA R SR AE AT, 2
WF 4 W R LR A KRR E ST
PR P RCE A, T 1 I AT 2 R T 5 B
0 R AR 3 B 2 e TR A se i e

PRI, ) P 28 P S s ol A AR R A A K i
SRR 4l U P ¥ S0 £ R 4 I 2 28 W A L
A A RO, T A A R B R RS
o B PG v 30 s e OB Y — 2

N T EROREUL BT XY A B, A
R T AR B/ BV A E, X)L IG B Hifa
AR R AL S . AR R R B Y
EV(20 Fil 40 mg/kg) b B FL K o 50 fa i PE AL e
HFIK 100%, HHAE KA R R E T

R, AR BE R BV AL Y FU G 8 3 77 e 1
WKL . SNEYER EV Be{E i A= 9
TR P ME —BER 436, TR A N EV BB ALAE
GEUE AR PR G IR P FE PR IR A AL ]
15 20 400 pg/L BV 2 YRIF4E 4 J8 7] 3145 42
PR B (Oncorhynchus mykiss), {BAFIER | 4
K B R R e Ah R 1 I 25 32 B P2 kel
HE N EV B AT 3145 70%~76% M 5 B il
g 8 (Astyanax altiparanae)™ ., A [6] ¥ & E, &b
A PR B A AR | R AT R0 T
EV AbRZH, HOMEMEF WA 100%. E, 249
RN R EA B RAMURZ —, EZF
R TR By 5 N Y . AWESR
1 40 mg/kg E, Ab P EL FG 8 50 £ 19 (R FILAE IS %
BENET 20 mg/kg B, AbFRL] . E, 4bHLHE WA
HRE A NERY 43I, (B7EfR & LI 55
Mel, ST LA By X f0 2 A 4 B i Bl RE Bt 0 C 25 5
S, MAERERRZERTE, Wi,
— R 20 mg/kg E, X FU G Ffa JE AT A
[F AL EE , A B, AbFHH Y B I B8 3 fa i 1
BRI AT OREL, Hofp\ 22 dph UG ALFE, =
40 dph ZH IR | AR HE FIAE TR SR e 3 % iR 4
IR R T Fifa . 78 15~75 dph 6], MG
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fERH,

4

JK P24, 2025, 49(3): 039104

50~100 mg/kg 1) E, 1k ml fifi FC 11 SR (Micr-
opterus salmoides)100% WEPEAL , [H 4= K 3 KA,
I AR T R B SO S T TR
£ 30 dph JFJEA A5 EH E, $eWR, 30 pg/g E,
b PRAE BAT B AR AR, EARBESE I 100%
MEVEAL, 1T 60 pg/g B, A0 PR g S5 L 4 E A%
{0 A K A2 24, T 2T 88 7R 7t (Takifugu
rubripes) W1, E, & BE ik iy AR A2 B B A7 TS
R EVERAR, T E, W RE i IR E b B 8] K%
o3 B B NI R B G B0 £ 2 i 4 ol B
(i) 368 % 7 Pk ) A3 AR I ] . B IR B S0 8 dph B
AR, 14 dph 2 RS ER PR, ELF) 23 dph
B AR PR, ELBP S0k RS LR, 22~40
dph >4 BU [G 2 390 £0 1 R 431k i DG B s ], 78 Utk
B By AL 3 OBy, W R AR K
i /1N o

H R v A &2 B0 P Y B IG5 1 ) i
BiorFhric, o T PR 0 B TG B 3 A gk
3 YY RICE i, RO KRWEFMG, 7
Fefih (Heteropneustes fossilis). AEMMH F i (Cla-
rias gariepinus). 1 W) #ifi (Leiocassis longirostris)
022 W& (Silurus lanzhouensis) 5458, %IT
CE Pt A% & il . {f1H DAPI 4L 5 5 3
A 3D AR B TT LLE B 10 25 A 5 2 i DR 4L
ST R A B TR AR ST A 2% . Wang
SR R B 2 N e 32 AE B AE 24 °C BFEE A 5
W S A% S 5 I ) SR 32K JS 7 ming BFSR K
B 25 °C Z A5 6 min, FUECE R 155 Ak
T 5 MR A% 4 E R 58 200 . N RIS
FU TG 8 50 £ M R A ) SE 0 55 R A2 K R
6 min, /K& 4 °C, AbHEFE 20 min, &
25 °C WAL SZRE R . AR B AR A b
. EPM, FHEATFEHEMN F a5 EZ KR
1~2 min FFARE R TOAL B, BFEAZ — AR IO T6 R
B e P KW AESZ A5 JS 9 min FFAR A0 3,
B R 5L 20 min,  HERZE AT AR B AE T R e Y
22 PN k5 U 76 3245 S5 6 min JFHR AL B, ¥4k vE 25
min RCR AR, E 20N A T U
B2IE, ZhE)5 3~10 min HEHZE A4k,
— TR RS JE PR EE AR S M SR TT R o
AFEAT VR AR S AL B, AT DA g s i) 25 — A4
HE B AT = WS % . AN RS KIS
ORGSR M . EAATNMER ET
o, SR A S ACT BRI RS 1 60 s RIAT

IRF 584 KOG RO, D bR iC S e h
RIBALA B 5 AL 5 B 78 22 M5 A A% &
BH, SR EFOR T B LM 10~15 cm
A7 B IR 10~15 min , 1EFTA 2 S A b 2
JMERZ KB B IR AR, A I o R T
B2 AMNET 10 em B & PR ST T 30 min, Zad
S FRRC S BN DB TR ss A, 1T RE
EE AR T KIS NSRS R, EH AT
KA B R AT — PR TR X
T AR U, H AT — R S e
A KGR TFING S, WEEE WL
25, T E U B T 287 R 48 (CASA)
X I 5 A 116 1R A D BE 2 R} 2 i 4
PiS A0 B D 4 0 45 T R B TG B A0 1Y
PEGe @R XX/XYD, = ) A
B Thric, Joik XA v 5 i) XY A B
PEF XX MEPE LR B FMA, 75 AN TR &
BHEWT R R XY AR P OME P B G i Y 1
A YY HEPER XX OMEME, T XX M R G B
Fita iR XXOMEME . FEPL 62 R %
BRRCEF Pt 10 B, fikhas 3 g
HEMERCIRE M, nIREN YY B ME FOIC i ifh
TS XX A 22— 5 . 5 22 A H
Wi R kT ARAS B Y'Y 8 A B G B S0 k1T 20-
RAD FI il 7 F R i i ¥ Y i S A B
FER T 1M Y BC FG B 30 A0 1 B 4 AR

25 BT, diH 20 mg/kg E, MFLIG i Hifa
LIS 22~40 dph ZbBE, TIARAS 100% HEPE FCEG
B, AR K R RIS R /D
E R IR B2 A5 5 6 min, /K& 4 °C, ¥K5
iF B A7 20 min, SFALIEEE A 25 °C WA &K B
(I SZAE R . AR NAE G R i . X B R #
P RO R B R R A A T RO i
MRS B AR APER R, B Ff =W
K.
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Artificially induced sex-reversal and gynogenesis in darkbarbel
catfish (Pelteobagrus vachelli)

XIONG Yang ', HU Jingqi', JIANG Youbo', YU Guijie', JIANG Wei', WANG Xu',
SUN Ruidong ', CHEN Jian®, LIPei’, LIZhi’, WANG Dezhong*, WU Jiankai*, ~ MEI Jie "
1. Hubei Hongshan Laboratory, College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;

2. Fisheries Research Institute, Wuhan Academy of Agricultural Sciences, Wuhan 430207, China;
3. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China;
4. Sheyang Kangyu Fisheries Technology Co., Ltd., Yancheng 224300, China

Abstract: Pelteobagrus vachelli and hybrid yellow catfish (P. vachelli3*P. fulvidraco?) exhibit significantly sexual dimorph-
ism in growth. To obtain monosex populations of P. vachelli and hybrid catfish with improved growth performances, we invest-
igated sex control technology and gynogenesis to produce YY super-male P. vachelli. First, we explored the effects of different
dosages of estradiol valerate (EV) and 17B-estradiol (E,), as well as various treatment periods of E,, on gonadal differentiation,
growth, and survival rate of P. vachelli. Then, the sex-reversed fish were used to identify the best condition for gynogenesis.
Results showed that lower EV treatments (5 and 10 mg/kg) led to incomplete sex reversal in P. vachelli during 7—60 day-post
hatching (dph). In contrast, 20 and 40 mg/kg E, treatments resulted in complete feminization, with significantly higher body
length, body weight, and survival rate compared to EV-treated fish. The feminization rate of P. vachelli treated with 20 mg/kg
E, was 100% during 22—40 dph, with growth performance and survival rate comparable to the control group. Cytological obser-
vations revealed that the separation of the second polar body from the female pronucleus of the fertilized egg occurred as early
as 6 min post-fertilization at 25 °C. We optimized gynogenesis conditions by applying cold shock at 4 °C for 20 min to eggs at
6 min post-fertilization. A total of 62 gynogenetic fish were identified using a pair of genetic markers that efficiently distin-
guished yellow catfish, darkbarbel catfish, and their interspecific hybrids. Of these, 10 gynogenetic fish were sacrificed, and
three were males, inferred to be YY super-males. Our results indicate that E, treatment efficiently induces feminization of P.
vachelli, and YY super-males can be obtained through gynogenesis of feminized P. vachell. This laid the foundation for the

improvement and cultivation of all-male P. vachelli and all-male hybrid yellow catfish (P. vachelli, 3*P. fulvidraco, ).
Key words: Pelteobagrus vachelli; 17p-estradiol; sex reversal; gynogenesis
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