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PE: A RAIOFYYHERTH WA FAAILTE, KAWL ILE LB T A 8
BYYHAEFEHEEREAFE L. LR FAATRERN(FEFE. Filrsidh. asfokin
BESLBYYEH & & H20d(11~30H #), #HF60H ¥ RiT4 LYY HH & FiE
B, RKPERE. KEHAYYBEEFENAKEAREL S TEM3A, F44
AYYHREEH e FFERLERTEM3IA., B NEOD B AIFRYYHF A ReE
MAFITIFRYY MBI EER, FREF, KEBAYYRAEEZTENERAT%N
FHEEREEMWENFAE), 5% THANHHEE, HISFBROYYEFEZ K FER
#136.70%+4.05%, H B EMTHMI4, MAMIAURATRZHEAET . HHARK
WE G RYYEHAMMMERER, SRNEIM TR MENE —E4E, LI
“ESEHRMK, RAUYYBELZ TS AYERTREKESEENTFEA >R T
HHWEDCS) T HK. HARELYN, EYYHEEH A AN GHEFTEY, FHEERF
Weoh Rk, T H %R A .
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HER K7 BT A B Lt < i 15 R Y Y 5
0 AT S B R O 4k Y Y % JE S BB A
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BDUE 3 A= Wy H R A R "R A Y Y
T 0 e KA P e, AR SR 0 B4 T S
RN AR K S, RiEERS T
Y R R A A R ) AR BR K
| e A AT AT, W Sh Y DR B
W e B Ry g Rl B AR AL S R A R AR
TF O R G AR B (Artemia salina) BV UF 50
Yy, JF O 1 S B K i 5] (Tubificidae) 5 VK % £
i (Chironomus plumosus), 8] #5% M/ & 5k i
WORLIR R AT R B o ABAE T AR PR K 3 i
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B, Y M A S BT KR O S LA
PSR, FHAS T 4 v 3 fa 7l i R e S

VN A Z B I R ], sz
WfRA . IR JKIR . pH. AMEPERCER s g
S5 PR R - B S T OG TAEDRL X 8 2 R S
b B 5% T i oA DL 4 . 7E 0 28 PR R O R
L A R IR PR AR R OR AR A A £
K % B Ve Bk (Paramisgurnus dabryanus)®™ . #5 5
10 Jg B B Ak fi (Oreochromis nilotica), ##
(Cyprinus carpio)® MU i (Oncorhynchus
mykiss)"'4E . BLAL, PREE T TS B 2 0
LA ST & S s A L AT R N AR R
KK W 7% B2 18 WU A(bisphenol A, BPA) T, PR
SrAESZ B0, H A B A (A RS BE
M, SCAIIERANMD! T B R BN ML
BUAF A S 1 B R R, RV AU, 4-T AR
K B} (4-nonylphenol, 4-NP)4hB 5 1 8 (Oryzias
latipes)HEth, FAENARL A B ORT SANIR A7 e
PR

A Hr & B, BRI AE 13 H RS IR 8
TG oA, 19 H W0 L 5 hiAs 5250 ik i)
2y 40 H %, K/ FERS A BT SS H R UY,
WAL I A R A O S s 300 ) B 3R 2R K T
Al RE S T Y Y B A AL Y FE BN ME
REAMWN E IR A KR RE A o XL
S AT AN TRIHE YR A 1 B B I RN S Y Y R A A
B 0 A SR AL %, K PSR GE A SR AH ]
AN A MK e 45 A Y Y B B PR T R, R
T HEE TR YYE A RR A, SCkk
FEZE20 d(11~30 H %) 73 Sl R E AR L, 77 2
Y. £ ORI K M ], PRUEAS [R] PR XYY A
AR FPERR A, DU & IS BOY Y B 1k
BT SR IR, T ST — Y Y SR
PRI F RO ME, e M
14 5 Je i it R AR DR
1 MESI5E
L1 SRt

S Y Y AR LYY A 3
K HRD A En A E YR ARARA A, FH7E T
JH B30 A0 ) 3% B TR IC HEAT S . iR
B FEARYYIXYY QN T BT Fir 15 1) 8 Ik 2 i £
o HBEJE3 dHPRIF ST 1 3R R 10 H eI 4R
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S, AR EINTAT, B FEAT2002 .
VLHEETFLG, 430 FAE R TRIEsh ) (b /2 28
R A 2E) . URKIR 20 R R0 K i i) 5 0 30 H % .
FE11~30 H ¥ WITA], 01 18] 55 7E. 60 LIy 76 FR K 7K
., BRI, FI30HE)EH A4 m i
AROK YR, g R ARUURE R M 20k (R
W BN B R A IR AR, RS R
H=45.0%, HAEHI>5.0%, KL 4E<6.0%, K
2r<15.0%, K5r<10.0%)., 7ESCHHIE], KiR
1£4526~29 °C, ¥ fH4E5.5~6.8 mg/L, T KI5 PHE
PR fE, BB K o

12 MREAAFNUR

R FATRENLI SO , i O A,
iR 20 2UFE e T 22 LG (Bouin’s solution)
et MM IR ST, £4% 2 R E
J& R PR A R RS BB BE B K . R E W
LA A MADI F, HER @, ALY R
g, DI, AN

1.3 ZHERGIT

42 T 43 90 Bk A R R[] A 1AF 08 Y Y R A B
Fith, HAKR. FAMEMBUEEE, FREO.1
G BT AR AR TP B 1 U 10 uL, ADRS F
- 7£ ¥ (63 mmol/L NaCl, 19 mmol/L KCI, 1.3
mmol/L CaCl,. 4.7 mmol/L MgSO,4-7H,0., 2.5
mmol/L NaHCO;, pH 7.4)Ff EE#5 B 52 00015, 1E
8 TR (400>) T FH 4 R0k 45 1B R B A 1Y
W8 HIP A R S e R W% T . K
T ORAF RS BRSO AR B 38 % 10° >/l YYMEME
WO HEAT N TS, T8 1B AR 5 AL R
WK, AFBRMAP s d LM T EA %
A g, A TR FE e NIE A AR
B.OBME R, KA aupst AR s TR G
Y151, H B H100 nLH BERS W (8x10° 4~/uLl)
Bi2.5 gbl (B 5 295008001), B3N AT, 2K
J& 16 hTEf# B T G132 06 2 (%) (R F =118
s U/ H0UE B0 < 100%) .

1.4 4FERAVEE B2 S S R0E T

A0 FHRLRE A 23 I AR BL0.5 g3 A 0.5 mL
PBS, HIZIHARF5r 5K 5, 3 000 r/ming L
20 min, W4E FIEWEA E10 mL, F T — 8
FR )

I T A ARG T SR L OBL BT AR ST 0 TR BB A E
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L R & D VIO AR A B BCA R A F]
i, HREUE H0.027 pg/mL. $7i 5] & A4 B
M Qb5 o AR - B AR E AL AR A
fL, b o LA A [ e B A A T A 50 pl
Qe oy 5 E A B LR R A A AL . AE
il A A5 A R AR L v S A A R R
40 uL, SRJ IR R A 10 HL(%%%SP”—)O &Yl
fitg . AL ABE AR IR 100 pL, =5 HALER b,
WIRE: MHEREE ARG E37 °Cilt 60 min,

O MoBEEERE, FEREK, BT,
FEFLIMWE e, BrE30 s/, HEAESK,

Ht. @@ HILEMARGRA S0 L,
IR @B S0 pL, BRIRGIES), 37 °Cht
N 1S ming DLk BN RSO pL, %4
1k SR (B e 37 B B ey . 2B 15 minkh
WHEFTINE . @ME . Lias HFLIEE, 450 nmif
AR I £ 45 FL I WG (ODE) . A FEA3A
AT, BUHIME . Q@R ARE S 7E450 nmif K T )
ODysoZ: AR IEM e o FEAR AR A i (19 ODE R Hl b
HE M ZeTT 8 RS e — s A

1.5 BUESH

K Excel 2010F1SPSS 11.04% {458 1143 7 %k
5, R MHEE I 25 H1 (One-Way ANOVA)K:
WA Z 25 8., RNy
fHbrifE2E, MK E Xh0.05,

2 g

21 ARIBENNYYEBERFEERXEREK
pp=A1

FE11~60 H W [a], 4 AL FE 5 %
74.82%+5.12%, W F AT HAN3L (P<0.05), SE5:
Wi, WA E T T, RMA
JEOK BB A K EARRIHA FEAF R e, nlhE
2 A LA RN B2 . 60 H % i /K i
| 2L 1 A K 0 R J5E 4 43 531 R (6.11+0.30) em il
(3.94+£0.34) g, W3E & T HAL3LL(P<0.05)(F 1),

22 AREMMYYEFH&MRAE 2
60 H {1, Y YR B 500 £ 7 3 25 e

BSOS, AH PR R AR 46 98 25 2 AL 2L Ll 3 73
RN SE B BORT BE . JORS /N ORGSR L ORE BLARN

B 5[] i AE A A FEPEPE R . RS /N I S8 K kS B
EHEIR(ERR-1), YIAH. By MEH Kig ks

[l 7K 77 % 45 /) sponsored by China Society of Fisheries

F1 AR ARIERERBERMENEEE.
FRERERESG T
Tab.1 Effects of various foods on survival rate, total

length, and weight at 60 days post-hatching

SAGZH G % fhK/em /g
experimental group survival rate  body length  body weight
/KL% Tubificidae 92.1240.48" 6.11£0.30° 3.94+0.34°
ZH C plumosus 96.47+0.58" 5.76+0.89" 3.31+0.68"
Y zooplankton  96.67+0.65°  5.53+0.25™  3.18+0.44°
FAEH A salina 74.82+5.12° 5.30+0.20¢ 3.16+0.32°

e R RS AN R BN B 2 7 (P<0.05), FIF
Notes: in the same line, different letter superscripts mean significant
differences (P<0.05), the same below

JRAMISG (I RR-2), Toks /N B RS 550 2 240 i 't
(AR -3),  FLRS D 4 i 55 AR G 55 (T Ri-4) o
S B A TR IR T D ) B AR A A (B -5), Y
7 H. EGL (5 00 22 218G )5 41 il SG RN ¢ B £ 48 ffs PO
I] B A7 (PR -6) 0 60 H & B Y'Y 48 e 85 51 £ 1 i
KRG R B, a0l FAF BRI
A1 Y'Y A B A 1Y) P R A ARG /N I o S ) R
Hi 07 K M ] 21 Y Y A A A P R 75 %N
K 550 B LW A7 AE A A PEMERR . 25% R TORS /)
I ARG B2 (B 1) VAT 7K M 051 20 Y Y e 6 595471 [
E B R o A — FEAEAE AR R S, R S AR
) 5P SRS SR B AE AR, EURS SRS /i AN 52
(1) e 45— A (I RR-7) 5 HeAt 340 Y Y 8 A 35 35
WO B ORI 525 m RS L (RSN O e AR

normal testis dysplastic testis intersex gonad

100
80 |
60 |
40 |
il B
0

1

E4r /%
percentage

TR
foods

1 60 B # ARG MGt
LRSS, 2. 200, 3., 4 FER, FHE
Fig.1 Statistics of gonad structure on 60th day
post-hatching

1. Tubificidae, 2. C. plumosus, 3. zooplankton, 4. 4. salina, the same

below
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210 1 IR A ARG 10 L 1 (2RSS (TR RE-8)
23 ARBRMNYYRBHEREIE EE IR

TR M W51 2H Y'Y ¥ A T RS R R (2.97+
0.74)x10” A~/uL, 58 AR T H A 341 (P<0.05)(£2)-
V5 ALK T34 FAAS 1 DR A7 R B 228 x10° > /uLH]
F 2R . KM 95 21 Y'Y 8 140 2 A KA K
36.70%+4.05%J1 b I T H A 32H (P<0.05), HoAth
S ZHERIY T T85%., LU LA REW, B
M 7K i 5] o SRR AL A0ORS B R AR, HZ RS R

2K

*2 —FRYYEDGBETEENZHERREL
Tab.2 Sperm density and fertilization rate of

one-year-old YY P. fulvidraco

SEIs A ZAER % T3 /(107 AN/uL)
experimental group fertilization rate sperm density
JKUESS  Tubificidae 36.70+4.05° 2.97+0.74°
ZH C plumosus 92.66+0.71° 5.42+40.58"
Y zooplankton 88.79+0.29™ 4.57+0.69 *
FHEH A satina 85.38+0.56" 4.81+0.72°

24 AMENAKE_ESE

M — BEELIS AR b5 #E il 2k 19 A0 C R 0k
0.985 7(&12), FEHAH MR AF . AHIW & & B 45
PERR v, K i ] 20 (0 e A i s, N (14.67+
0.51) pg/mL, 52 ¥y i) M — B 1% 5 [(10.81+
0.29) pg/mLIFHZE AN, 170 I Ui 2 W 21 Y Y 8 A v
Tt PERR & B IR, KO 5] 4 ) H S v
(F13) o 2 B 7K i di] (< PN 199 0 — B2 3% 2 ml BEAS S22
5| T Y YA I B 00 B O T 1 R DA

1.2

y=0.058 5x—0.018 5

2=
* R*=0.9857

0 5 10 15 20
WM A/ (pg/mL)
estradiol concentration
B2 BEZEFELISARIFRHEREZE
Fig.2 Standard curve of estradiol ELISA
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Fig.3 Estradiol concentration in
different baits with equal weight
3 Wig

KU MSEAR ST, FEEHN-LFER
AR, mTEARS R, EK™ N
Ha AR WL R, BT AN R R R
I 7K i 5] 2 RN TR A R SR K B, A
T % B I 7K i 5] 52 B A AT U8 R K AT Y
A A EOY A FEA IR . RARKI
(18 7K e 51 = A L B B e K B,
PR SA RENAEREKMTLEK, &8
FE A S5 A AL ZEE FE 5 5 F A K B E R A
BT MR R TS g S R AR R ML B
B IR 7K I I8 535 i R Y Y R M 0 4 L ORG O A
LA ACPEPERR , BHAR T 4B A0l i & R

B ARG & B, R K B 514 90 di) e
J7 ik (Silurus meridionalis) i 4=, {H[RIFEIRE &K
W AE90 di YY B IER A A R e s . EARARDY
HE—25 ALK S B PR E 10 d, BIPR] 45 3] 4
il o A 5T K B 15 R Y Y ¥ i 20
d(11~30H &%), £ 75%M 30 7R SR P 52 2L
TERIFRPETERR , 55 4h25% 0t B T JCAS /N 1
K8, H SR FORE 7% B 3 W 2/ TR
AR HURNTR U Bh ) 0 Y YRR B i, a2k
M ALIR 25 5 Z BN N R s e, U H 2
FE P R A3 A 1 S BT 0T o DA SR ) 2 R R A3 A
SAn e REPERR b LA R BB R RL, £E13 H
W00 ST IR oAk, 19 H IR ORI, K S5k
I 2940 H S, RS /N FRARS 48 Hh BT 55 H i,
A BIF 5 450 MK ] F RE BT (11~30 H % ) 1E % 75 BT
AR OP LR R oA SCBE I B o Sl B 5 K i g
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SR Y'Y B 30V AL Y SRR, SR T AR [
A 1 AR PR OB TR AR, R I K ]
T RN (14.67+0.51) pg/mL, H5iREHEEY
[(10.81+0.29) pg/mLIfHZE AR K, KM WIZH A Y Y HE
T B A ) ISR PR AR, TR Sh A B Y Y R
MR A IR K AR o T SRS 2 b
A 58 0 9 2R X IR K £ R A BE R AR TR AT Y
M, AT S B K i 5] ) o S R TR R
{6 o BEAh, oK | i — B A [(14.67+0.51)
pg/mL] Fb i Y Y A PHME £ R R ) U
(200 mg/LYMRARZ o LA oA B, 7K e ] 4 Py
10 Ml — S i AT RN 2 R Y Y R A B A i
MEPEAL Y 2R, AR IR USRI T v RO (i
T 34~ A [) by S A 55 1) 7K ke ] K P 1) B R
S Y (EDCS), % BL/K o 151 7 4 75 A5
WESA . CHMER ( (diethylstilbestrol, DES) ) . ¥
F: 9 (octylphenol, OP)F1 T i)y (nonylphenol, NP),
JEHIAH R EDCSHERH R B 7 il B e Jr il
ey Wit T3R5 A W) 1A P iy R
S ARG A T 7 A W R RO ME AR . TSR
FH, 200 AN R Wk BE Y S AL R] 5] B D
(Danio rerio) [ EPEALEY S I H R & W HFFE B
7N, TEEZRERI B, EDCSHI LG | M i
T SO P TRD P 21200 PR, K AR Y R
EDCSFJ BB A& T BUY'Y i e 1 3500 0 P i S 1) 2 2L
JR A

gr LTk, R R v A A SR R T AR
H, B K i 451 0% R 5k Y'Y i B R 1
AR 52 B[R REBE LW, Y'Y 2 A B A BE I
KA, AIReEIE B kK m i5] 5 Sk B8k . HAh L
7K i g MR ) £ S M R O R 52 B e o i — 4D
WESEHRIN . GEIE H PIvE A K 28 Rk, anvE i
o BE 5 R (Ictalurus punctatus) . 74 77 i Fl
55 B 8% (Pseudobagrus ussuriensis), IEATHPE
B A] R BE R T, K i g ) Sy R A
PRAE TR BB . KA E FRME . AR
B, ABTE R A v R A bl K b )y
e FRMM IR AT RE, MmNk R
FIKS 7% A, WA . AR A B
AR TN S A, WA 58 A O
HORIE T e ir g s, S ZENL
B, BRSO, Wi, 7EXEE Y Y M
A I R LRI S I B, 2 H AR R
T BOH B RFE I AS R i, TTHIEAE

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

O, I R 2 LRI Te, 1 12
R LR WA £ BB 5 LK, 7 30 18] 5 4 4%
PRCBURLIR R, 1 e £ e R P LA AR AR
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Effects of different animal baits on the gonad development of
YY super-male yellow catfish (Pelteobagrus fulvidruco)

XIONG Yang ', WANG Shuai', GUO Wenjie', XU Jiang°,
CHEN Lihui’>, LIU Hangin’>, MEI Jie
(1. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China,
2. Wuhan BaiRui Biological Technology Co., Ltd., Wuhan 430070, China)

Abstract: The emergence of novel variety “All-male NO.1” dramatically promoted the development of
the Pelteobagrus fulvidraco industry, of which the cultivation of YY super-male was a critical step. Recently, YY
super-male P. fulvidraco with intersexual gonad emerged largely, which hindered the development of P. fulvidraco
industry. We only found the problem of gonad development in YY super-male breeding with Tubificidae by
checking the production and breeding records for nearly 10 years. Therefore, four different baits including Artemia
salina, zooplankton, Chironomus plumosus, Tubificidae were used to treat YY super-male for 20 days (11 to 30
days of age post hatching). The survival rate, body length, and body weight of each group were measured at 60 dph
(day post-hatching). Tubificidae treatments significantly increased the body length and weight compared with
other baits, and the survival rate of fish fed with Artemia salina was significantly lower than fish fed with the other
three baits. In addition, we performed histology analysis on gonadal structure at 60 dph and 1 year old and
statistics of fertilization rate at 1 year old. As a result, the fish group fed with Tubificidae displayed 75%
intersexual gonad and 25% testis without seminiferous lobule, and the fertilization rate was only 36.70%=+4.05%,
which was significantly lower than that of the other groups. In order to study the reasons for the feminization of
YY P. fulvidraco, we measured the estradiol content and found that the estradiol content was low in all four
different animal baits. It is speculated that the feminization of YY super-male P. fulvidraco may be caused by the
environmental endocrine disruptors (EDCS) enriched by Tubificidae. Therefore, zooplankton or Chironomus
plumosus should be fed in the early stage of large-scale breeding of YY-supermale P. fulvidraco, whereas
Tubificidae should not be fed.

Key words: YY super-male yellow catfish (Pelteobagrus fulvidruco); Tubificidae; gonad; feminization
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Plate Phenotype and histology of gonad of P. fulvidraco

1. testis fixed by Bouin’s solution at 60 days post-hatching; 2. histological analysis of at 60 days post-hatching; 3. dysplastic testis
without Seminiferous lobul fixed by Bouin’s solution at 60 days post-hatching; 4. histological analysis of Dysplastic testis without
Seminiferous lobul at 60 days post-hatching; 5. the intersex gonad fixed by Bouin’s solution at 60 days post-hatching; 6. histological
analysis of intersex gonad at 60 days post-hatching; 7. gonad structure of one-year-old YY fish with intersex gonad; 8. gonad structure of one-year-old

YY fish with testis; PO. primary oocyte; SG. spermatogonium
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