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PEA A A0 E AT 17B-E R TR, ST
WX E B A )yt Ve Sl oy Ak KA T R R
M, - O A W R ) £ R 0 A Y O B 5 1]
T, AR R TS S S HOR T BUE S H OB
1 2 WA D LA IR TR B e ) ke
HLA A — s ik 3l

1 MRS TE

1.1 SCIe# R

S F 0 R AR S0 5N T 1) B A £
frfa, S5 T B SR oM 20164F4 7 12H I A 24
AR S AT A T 3 0 A0 T A B A,
ki 1.2 kg, MEMIRBTRN2.1 kg, SIRME
JRETCIE H & B B . AL Dy B Yl AT A TR
GUFISRHG, A T N TR, RIEH %
K U0 V-5 F oL b, BVRTEBRKEY 50 LK
R AT R AL, OF PG LA (] B3 40 Ak
01 18] X6F 5 1R SR BROA 2 (1) sBE G4 it , 3245 B0 T4 H
20 H i 5 20 i .

FE AT €059 Hh 5 S5 56 49 R] SR A B K 78 4
IKFE AT IR IR, BAKFAKIAKZ40 L, HIK
LA ELRSIK . FERABIKIR11~12 °C, HA
Rk, FIEMZEE TR 18 °CLEA,
10K ZE AT #7K 2930%.  TEIE 0I5 4 dZe 4 T iR 50
N TR b R, 55 10K T B 45 V1) e £14) 7K iz 5]
(Tubifex hattai), FFHIEAEWARIA K, B
U B 58 B (K M ], R RFEE R LA R, R
B2

AR S i F 17B-0E — BEG [ PR A R
FAMRAT . B 17p-ME A A K 2B, i
B 1 mg/mLI i 2 W (PR AF T4 °CURA ), BRIk
TG B R AKCK i & W AT SRS AR R, 3RS
20 mg/LIW W o K 7K i 5] 1 173 — 4
WAL SRS, Bl h, RI5E LW
A, 7K e ] ) B B SE R b A% IR B A5 KA
ML DL0.5S hiZ 58 W E . G205 iR A 258, M
At T 420 90 55 T A A 7K e s 455 5, 7 Lk K e 5
A PR 17~ — 1 78 40 PR IS PR A i i

1.2 LWHE

SER T MR ETRE TS0 AT 0y S SE, BRI
W1 ta A £0 R KA 150 (43 991 4 37 7 34 # [7) By 7K
i, BAKESOR). SHTHI44 LR A,
Y BIAEREHE RIS 10, 20, 3040 K TT 4G, HnE
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20 fE TR Y K i ], TRZ5 30 d, MR
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i, A5 A A RS R B B 50, 107
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K E #1206 dJF S5 RS H, Goith a5 A s 1
B, AR A5 2 RS 5 B R R S B
TR 45 A0 TG SR (R 1) o 47 IR 2 21 19 i 20k
TR AR T 25 X B4, DI AR S0 4%
M5 20 mg/LE — % 1) /K32 0 3 A K ), X6
By ELAT I S A BB

22 BHRAEHNMRIEE S EER
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#1 ARMGHMUESIEIZENEUIRENE, RERERERRER
Tab.1 Valid experimental fish amounts, final survival amounts and survival rates of all groups in

the feminization induction experiment of E. lucius

SEHG4H experimental groups

4 25 AR Y
5 10 U241 20 24 30 A 40 L2541 ZEXEA
grouping group feeding medicine  group feeding medicine  group feeding medicine  group feeding medicine control group
from 10 days from 20 days from 30 days from 40 days

AR/
valid amounts of fish 150 30 150 107 131

ey
PRI AL 8 1 31 10 57
survival amounts

/%
Eﬁlﬁi ° 53 22.0 20.7 9.3 435
survival rates
YRR %

. . 14.3+8.3
average survival rates

435

T TR R (P<0.05)

Notes: * means significant differences (P<0.05)

J R — R, b e N aiMErE, 135 kil
PR, FLARO8)E 1 i M IR AR A [F] R B b [w) s 113 290 570
BE 20 M FORS B 20 M, SR I N DN B2 ZURIDRS S 4
ZUR B AE — S iy PR b, B R A Y
O e ) A G (T 1) o AR S 0 R 4 AN [) 4> 4 e 27
PERRA LU LL IR, A5 325,

W A ) 4K TEVERRA Y] rrp, W3
A K& T 2 R BE A0 A (AR 5 U0 R 1920%~80%)
550K B (ARG Bk 40 A 3 W) A A T R — 2% f0 i M iR
HZrp, Horb Op BRI TR R 0 M, R
BE 0 L7 T BR A P, A S R R A B 4
JHLTEE A5 3 A 76 B RE A B 22 () o 3 26 1 iR g
Al UL 2R £ 0T 68 J2 i T 1R 1k 25 4 1 08 40 i A%
Y8 T E R 40 5T 3 AR K TR] R A B B 4
ML(ED),

SEdE ARMEIRYI R R 2 80% L R4
2R W 9% OP B 20 M B 5 R, R Dy MEME A 2L,
H iy B0 B4 M B £, I 200 T HE AR SR,
— WA B AW R RSO B, TR
HPRE 55 NN RE 2 A1 56 B 1 BN 8L (OC)(J#12)

e RpZE M R PE AR LS /e,
FL(80%LL B)s R & A kG kA, RASEIRA
BB 24 6 5 B9 D 4 P RS A PT fER FR D R O
HIERALT R, JBRIE 509 SLEAL, H AR
WIS/ o 7E R B SRR A, AR X
C &I/, Hoh 8 rh o3 A B KA B4
JL, AR DX R TR BORT NE, HUAR A B RS
BRI (1513) .

2.3 17p-4f = B2 x) B B3 & 14 5l Bk 5 B9 220
R A T 3 B R R o L X AR 5

(a) (b)

1 iR ERME N MREAERT
(a) fE T [R) 4¢ F0 BXE 000 0 0 P R AL R 00 1 e B, s R A0 A A T S
Ry M ) 25 G ) 240 R 23 15520 A7 7 5 BF 4 L < 18] B KRR BE AR
Mo BT IURE I A R AR A, SRR 4 O R (OC). # Sk
T B9 LA B EEH AT AE R R T 2 446 T 4R A G 1 T EE A
S5 P BLBCK I R BR o (b) alBl i 07 A X3 5 BE — B K.
7 Sk T 4 DX 38075 07 5 7% 9 4 0 A 7 — e 5 R 20 2 T6] B OK R R
s BF 40 i

Fig. 1 Histological observation of gonads in

hermaphroditic E. lucius

(a) indicated the outline of hermaphroditic E. lucius gonads, showing
some primary oocytes ranking in the exterior of gonad and lots of sper-
matocytes dispersing among oocytes. Only a part of ovarian cavity (OC)
was shown because the gonad was torn at the time of sampling. Aggrav-
ated nuclear staining and greater intervals appeared in the cytoplasm of
several oocytes indicated with arrows, probably due to degeneration. (b)
shown further being magnified of the region located in square frame of
figure (a). There were a great deal of spermatocytes, indicated with ar-

rows, distributing densely among some oocytes in the region

IR S5 AT 0 B A 11 B A £ 1 R AR i R AT A A
A2, A 2045 A A R 0 A 1 DL (1 4) 0 LI 28
PG GEIT A A AT LUK, B 10 diR 24 20 1 M I
O AAE (2 2 2)8h, HoAd 44 rb 0 2 1 K i
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(a) (b)

B2 #MAmmamnERERT A
() ME Pk 1 B A e iR AL B0 P R TR s A AE A R AR B K
Y4 O B 40 ANz T OB A K S (U BE 2 ) 5 B Y B B I
(0C). (byal P T HERKIF Mk — UK . B Sk Bom g A h
I3 A B GN JE 20 F A OF RR AR, Sk R O A O B b B O A
RS LUK T 40
Fig.2 Histological observation of gonad in
female E. lucius

(a) indicated the histological section outline of female E. lucius gonad,
showing lots of primary oocytes ranking in the exterior of gonad and the
ovarian cavity (OC) existing between these primary oocytes and medial
wall. (b) shown further being magnified of the region located in square
frame of figure (a). Black arrows indicated oogoniums and oocytes dis-
tributing collectively and white arrows indicated a few suspectable sper-

matocytes distributing in ovary

THErE, [H20 dn 2y 21 RO BE 2 o e o i e g
FEVT (AR 9K 3 2 2F117 2 15), HUE40 diE 2G40
WEME LA R T5 2 3, MiAE30 dFE 25 4 Hhofe ik e
BltHZERZ, KREITI15: 7,

A 5 TP 4% S2 06 41 RN X REZH A BT A 2
Vb 19) B o A [ 44, HErp20 dVR 25 4 el B s, Gk
$55%, HIRIE10 AR Z541°050%, 1F R Xt B4l
FRRE it r A IR 5 LE 161 (44.% ) A9 ME A ] 44 B
%, MiFE30 dF140 PR 24 28 ff i ) 4% Py 5 b £97) B
WA T IHAB3LL, 530 29%F120%(K14) .

3 g

3.1 17p-iE " EER ARt A FAERE MBI MK

178-ME ZBEAE N RARWER , ML
AT R R, B 8 T EERH(Cyp-
rinidae) . #£F}(Salmonidae). FF %} (Callichthyid-
ae)!' | i3l (Acipenseridae) 45 JL - Fi £ 25 Y fE
(EX A7 RS s L SR e S S R e S C R A
—ANBE, Ak PR AR 2 P R 2T
LT3 I BN RS R Gy i) AR Y (A
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(a) (b)

3 EMARAEMNMEREART A
(a) M 1 DA B PR IR AL A D) Sy e I, n PR R P T2 2 AR
il L2 VRN i (RS BRAR B, PR 7 Sk R SR B BN R 0
TR FF) AT RE PR R B - (b)all b 5 HE XS 3 — 2D TR . R
Sk Sk TE S /N B PP B P ) A () R B BE 2R I
Fig. 3 Histological observation of gonad in
male E. lucius

(a) indicated the histological section outline of male E. /ucius gonad,
showing spermary tissues widely distributing in the gonad. Black arrows
indicated potential deferent duct transformed from primitive ovarian cav-
ity. (b) shown further being magnified of the region located in square
frame of figure a. Black arrows indicated great deals of spermatocytes
distributing densely in spermary follicle

30 ¢
O #ftt female
251 @ MRk hermaphroditism
¥ 20 f  m i male
~ 2
iz g 15 L
5
&2 10t
[T
Nisrwsnl R
1 2 3 4

5256 5340 experiment groups

B4 BEXBAMTANBEREFERAE
MR AE R B MBI H L R
110 dM8 264, 2.20 d"B 2540, 3.30 dMEZH4H; 4.40 dME 244,
5. AN IR
Fig. 4 Results of sex examinations of gonad samples
from survival E. lucius in all experiment groups and
blank control group

1. group feeding medicine from 10 days; 2. group feeding medicine
from 20 days; 3. group feeding medicine from 30 days; 4. group feed-
ing medicine from 40 days; 5. blank control group

AR S FH B 2920 g/ LME I 1 7K I B0 3 1 K
e A58 R £, ST B £ AR TR ]
B, B SIEE B A AR 2 T
Ty ] DU AZ B B . Rk AR 30 ¢/L
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Vi HE (1 ME B0 I S 25~90 dify 2 3 7 8 (Cy-
noglossus semilaevis)iF 17 E IR WAL, I EH
X A0 B TG AR R B WA, T LR 4 2k
AR A8 R B 3 L 10 IR 45 250 v 1 20005 L o AR
WE5T 1R ME — Pt 5 | A P e £ DR A A8 T A9 Dt A
A it — .

3.2 17p-EEE X BB E F ISR

R KRB 17B-E — 2 fa S M 1L 15 5
WEFE e W B 753, IFAE A G 58 vh 2 4R 45 L
Ty, AR B v S g 0 2R A MEVE L] il 2D
A A 100 pg/g 173-ME = B A% fa) Ak 45 M I
AX3 AR F 5 (Clarias lazere), #EZEM90 d,
AR B v M A% . Lin%5 U H & A 801120
mg/kg 17p-ME B (4 PORHB A 9 7.8~45 mm
B9 K VU 6% (Gadus morhua), A5 T i 2 A MEP:
Bl . ParkZ5 40 ng/ght 17B-ME —BE IR I Ab
P IS 3~20 diY B 591 A (Pseudobragrus fulvidraco)
Al RS 4 M S A% . HendryZ5 " H & A 10 pg/ght
17B- M — s Ah B K 44k 19 R VG ¥ JF B (Hippoglos-
sus hippoglossus), 135 74%MEPER ; ke S5
FHARRIHE (. 3. 10130 g/L)H 17p-ME — FEI2 i
25 HigFi &, K20, #L65d, 70hlik
T 74%. 82%., 88%F197%HMEMER

AR S 73 59 A B A 00 SR8 AN [ [
T 46 - — B2 R AT MEMEfL 15, 7E30F140 d
W24 ZH ARAT T AH N R B ) Y M B £
1717 L [ A BT o L 49 B ARG T Al 3, e
30 dPR 24 ZH METE L i de i, SR WIAE30HI40 dJF
F IR 2 W J S e T A Y ) e, (A
T 22 %) ) A R A £ 1) 2 MR S I R R
FHT b 1 DRI 10 3R A e A 1 G B I 1] T g
TEF 05 1930~40 do HAS B 58 I A 3R 45 8 = Y
MEVE L], AT RE S B T B AR R R B A TR
O e [ A S 2, IBOAE I Il 7 i 25, i b A A
G0 T 17 - — It ok 5 9 3 o 5 B ) B AE AR
ML s R, Wl e K. 5
AP B f AR S R PR RS, X IR 19 RN
5 Fp i — 2L 5E o

T RN A R TR 1A 2 Ak,
T e L 2% 32 B A PREE P 3R (AR B . TR K o
FEE SR, QN5E ) i (Danio rerio)fE22 °CHY
KIREMET, ATRAP=AE87.1% MM MA, TiifE31 °C
KR 2T, T LA A 82.4% 1 il A~ 1K1,

R OCT H B 09 1 501 o A ad 78 5 PR35 TR
o 2 0 WLARIE , R B A e S
HAIRBEIN R (IR . BRE R K fe e
TG RY VA —ER SRR, AT LA B A A A
(9 BT 2% 1F NS [RHRLE BEAT VRS e Ak, R —
it LR F R 5 T B O 4 4 B B i o A
FRIEAR N B £ 4 AR A A R SR
ot R R ML AF 50K 7 2B B B R

3.3 BfatERARAEEEL T 4RI
B2

O ) A 2 i T R PR A 4 L R
PR A 58 20 LA 1 — R R IR I 2 Bl DL S
T M e ] £ 25 1 i v i A 1) ) R A o e [] £
MG, R B S AR U™ A ol 2 e R Al A= 5 20
T E M S B B % (Monopterus javancbsis), 1E
P ISR TR B — R P SR e I, PR R
BN S — BB L S A Ok A R A A Ak R
MR, ANl (Sparidae) 1 2 5 — M L
MM, 55 R U R BEVER S Dy — i A [
TR AEEER) (Clupeidae)™ | BE iy fi P55 M Ak S
A 11 28 b A e 8 T A A T S O R [ A I
R B o A AR RS A ZURI B IR O
B BB LR A0 B BLAH 2, A SRR R AETE
W e S PR 25 e B B HE ff1.(Oreochromis niloticus)™ |
BE A6 SR 1125 Bt VU (8] fi.(Barbus tetrazona tet-
razona)™' . 2% B AI k88 (Parupeneus barberinus)™®
FOEMREE SR IREEREARS, &
TR PERRAE S AL T IR i B e AT O R F, &
J& Y — 2438 13 B F 20 AR A A AR ML
2 W [ A i B Ak ARG

XEF AR, B R 19874 Aglindez 55
TE VG PE 2 35 i o il gt 3l vt 35 4 vk B3 1 B
1o e HfE R . 19894F Domingueza5: ™ AR E T 7F
IR R I 18 ) 1 B A £ e A (R o, A
i S B 0.94% . Vine S5 7R I A B [ {5 K 4k P
J7ORF B £ PN 3 W R GRS R N A BT 16 1Y)
O R AR &, AR B 14%, I S i A
W] A 1 s 30 5 47 8 TS K Ak B U A G B
Demska-Zakes5¢ "V 11B-52 1 4 — R XF (H 36 1) /4
PEAT MEPEAL S S BF T L & BT 13%~17 %1
A LIEENS

ARBIEFE AR T IR ZH RS 06 4 A [
17 T [ 119 = R =70 N N & [ P G
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A1 H BT AR e 7K OF 1Y E AR [R] 1A B 4 (44%), X
AF 13 MR M — BT BB LR e T e [ AR B A 1)
I, IS5 e o A [ S B0 2 A B g i B, i DA
AN R 7 B R R, K S S5 ) B ) £ AT
o P ME R R A . AR BIESR IR R B, FEAR 2 i
[F) A R i o A ) R b o BT O A AR A B
G, JEAATE W 0 i O SR, 0 B 3 o o e ] K
Shy e SE A AY T EL X R G B TR R
206 d, YRR AT EE T, J& MR 2B
B, RUABEMANMRELETSRREES PR
5 BE A G N Y ] £ PR SR B R A
BREOSE R, SRR R RS . BT
W, 1 BRE A R R HE AR A e o AT B A
KA, SRJE R B AT 0 &) 0 3 8 G b A AL
il A R A AN 28 ek e [ A B A o
T3 — A A RATE IR OR A MR RS o F 7 3 R
B RER TG AR BRI PE R R B R RS
A, 3 3K B e Eb A1) B &0 A O e TR AR R 52, S
T[] A B0 G2 5 AR A 5% o S 56 2% 1 OK R . K
it JCHRAIK BT 45 e AR R fritk— 2009

Goad™'WF5E F B, H SRR i 1 B 4 £
4 S A O L ) B AR OSSR 8 AR A, (E TR AR
P : 1K . ARSI X B Ry 57
2R AliEYE, SR balibfit:, Hih47RE M
A TR 0 O I R AR B2 o SR 2 fE A [)
RS R 4 38 2 Ak Ry e 1 A A, R ke ol £ B AR 1Y
O LR P R, SR EISS 2 2, fRBEAERTIX
S e ] I Ak M o ) Bl A e kT
T, H PN — 8o A A AE HEYE AR AL R 2%
Jei S U ) MR ARAS o P AR SR U0 b
FH80%LL [N L AL B IH A MEPE, S 80%LL
KB LU IR i, R A A T 20%~80%1
U Sy o e () 4, O 2 O AR R X S 1 B ) £
TS

FAECEO SR BT, B A ) B
0 e S/ NP LA PR R T i O 116.39 g, T
P e /N AR B AR T 5 117.09 g Domin-
guez 35 P IE 1) 18 ) 1 B A P IK T 100 g A
4R, F/NR14 g, 3XEEAS AR R A P R T
W, JB T RMERER{A . Demska-Zakes% 1T
P 0 A £ £ MM AR5 T 00 5 B AT £ AL TR
G169 d, AR 423.48~89.64 g, H R FLAY
M e [ S A0 07 32 ) 4 M e D A L A 1 B A £
B A LA TR A S MERE RAR B4, W Vine
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SR B R BRI 16 R M A R AR S b, R 2K
h B A S A . DominguezZE U GE By
182 Wi [Rl AR 1 B £, 400 gL A SR,
K K820 g, ik BEAMALR AT B8 CL 4 M Wik,
EAT I e [ A B G N R T S M I T
P A 0 B R A LA G R A A A 3 i 4 2
=25 20

ZE TR, ARSI AE B 0 S AR
10, 20, 30F140°K, FMEZ20 mg/LfE —BEiZ
o I K b 05 E AT MEME RS R, SECT AR M
B I R PR s 30 dME 25 41 F40 diE 25 413545
B WMERE LL B, RRRIR30 AN A A, A F
TS 27, p I HE T BE A AR R A A O i
) 5 TT R 76005 1 )5 F930~40 dB [ BE P 5 4% 5230
2RI 2 L AR e b ) A o A R AR B
0 L 1) A3 Ak ask R v A T P S R Y 4 Ak
TR S
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Feminization induction and hermaphroditism of northern pike (Esox lucius)

ZHANG Junjie ", HU Qiong, GUAN Xiaomeng, LIFei, WANG Mingkun, LI Shengzhong
(College of Animal Science, Xinjiang Agricultural University, Urumgi 830052, China)

Abstract: Northern pike (Esox lucius) is a very popular edible fish with high quality and an economically import-
ant fish. In China, northern pik is only distributed in the Ertixche River in northern Xinjiang. Northern pike fe-
males grow faster than males. To investigate and develop the feminization induction method on northern pike, 750
fries of this fish were divided into five groups in this study. Among them, four groups were used as experimental
groups, and fed with Tubifex hattai, which had been soaked with 20 mg/L 17-estradiol, starting from different de-
velopmental time (10 d, 20 d, 30 d and 40 d, respectively after hatching). The other one group was used as control
group, and fed with normal 7. hattai. All fish in experimental groups were fed with 17B-estradiol for 30 d, and then
all the fish in the experimental groups and the control group were fed normally. On 206 d, survival situations of the
fish in all groups were counted, and then all the fish were dissected, gonads were removed to perform histological
observation. The results showed that feeding with 7. hattai, which had been soaked with 20 mg/L 17f-estradiol,
had very obvious lethal effect on northern pike fries, and made the survival rate decreased from 43.5% in the con-
trol group to 14.3%+8.3%. Higher ratios of female to male were obtained in 30 d treated group and 40 d treated
group, especially the highest ratio, which reached 15 : 7, was obtained in the 30 d treated group, so it can be con-
cluded that the key time point of gonad differentiation of northern pike may be in the period of 30—40 d after
hatching. There were high proportions of hermaphroditism in both experimental and control groups, that is, a large
number of primary oocytes (phase II) and spermatocytes appeared simultaneously in the same gland, and
moreover, these oocytes showed marked degeneration. It is presumed that there was a protogynous juvenile herm-
aphroditism in the process of sexual differentiation of northern pike. This study will provide certain basis for pro-
duction of all female northern pike fries using hormone induction techniques and further research on sex determin-
ing mechanism of northern pike.
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