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LA FRR A A ER SRS PR %, o EDK =B B KT A= WF 58 ir, B340 FR0H 4340005 2. 42l
F2F K2 EBE AL 2 430070; 3. HF EZK RS BE KL AFFE L TTIR T8 214081)

FEZ SR ST 0 10 188 uW/ (em” - s), BEETEE B0 15 em FSESNR XTS5 (Acipenser schrenckii) K 73547 4 ~ 7 min
F RET , FH HESR IS RS T XL (Polyodon spathula) YT N TADKE , ARZNE T 1S AN BRI ], BT
AL AR FREER R RIR Se i B 3 I F 3 /KA IE SIS IR R A T T AL SRR & 1 A ERE AR s 45 o 25 SR 3R
FHSRHMAE RIS min AbFEAY i FCEPRE 7, 5 RV B U0 SZ K5 T AR I 28 e (A IRER Il B I (n=60), FE W JRIFPHE F3tA% K
TR R TSR s B PR ST AL BT AZ RS IR (18 10.3) °C, ZE—E HIIR TEIREE (35~ 39 °C ) &4 F , TASIRI ] (32
FiJ5 16 ~ 20 min) FEIGFAIR ST, FFELALFE 2 min BIREVE 32 K5 DR UL (PRI, WA SE AL SRR PR AL S R 1 32 K5
YT 3245 )5 18 min, 75 37 CHIZK PR FEAL B 2 min, —FEATE S8 i, 14 18.8 %o JL(IASEE IR I 51 T A3 ik
JEEI R ZAEAR (2n=120), KA PSR FIAERE AT R . ABIESE A HE 20 4307 57 U500 15 S RE WD A% & B LR LA B ey
PERNPRAE 9 FHLHI B T 3Eml [P EZK™RHF,2009,16 (5): 728-735]

KA LCHET; REMYET; RS T; SRAMEIRST; PUAT; M AT

FE 43S 0959 SCHRFRIRED: A TERE . 1005-8737-(2009) 05-0728-08

0 2 WEAZ K T BT S B T 20 T 22 S04 AR, 7
BE S L4 B R R, JE H 2 I 20480k, AT
PR MEAL K — Ho L B RS R
UL YA L S I 7 8 (Cyprinidae), fiE
(Salmonidae). fi B} (Pleuronectidae). ik £} (Cobitidae) Hl
AR} (Sparidea) 2 10 2T Z 22T 2 hITRE AL
WER% R B RIBRSE FEARIR N ™, A S i A%
KB W B R T 19634, Roma@hov%lgjj\]:i%‘gf
TP HHE (Acipenser  gueldenstaedti)./MA (Acipenser
ruthenus) YN ER (Huso huso) HIMERE & & , bt J5 [ 1
VP &2 5 TE 1 55 (Acipenser transmontanus)® )
(Acipenser brevirostrum)"" B PG VG L™ (Scaphirhynchus
platorynchus)"" . [N S48 (Acipenser stellatus) "™ i 3 47
TR TN T S 19974F, Mims %5 5 it %
FHER NGB AL KT 25 V5 74 U 80K 1 JR 175 T L g

s BHA: 2009-02-24; f&1T BHA: 2009-04-26.

(Polyodon spathula) 51, Ff-EAT Y CPA I , mlnids S
REWIMERZ T R A E T T Y v oA DA A 0
R BRIFERIGE .

ey & JE # 2 H (Acipenseriformes), F 3 F}
(Polydontidae), R & (Polyodon), J&=tH A A7) 2
PRkt — " KOk 25 a2, Tk
W55 #53 (Psephurus gladius) [F)J& T HEFE R S]lg
TH R RV MR & B N TS0 al KL
AP O B9 BORBEAll, AR JITJI R, A T 1 6
I K s, BEFAICRARE T, a5 N T S ey i
WERZ 2 T BB AR S IS S 1 1 9 E, S S
UK 7 N TS AR O MERZ R, BRIV 7 A i
P T IO S0 T W RE S50 1 Rt 3 40y £, M
BB TARAC ORAF B3 Uy A 2K 5 3 05 e 1)
HAY. Behb, i JUAE B LW 3 37 58 7 L R 1, 2R

EETE: MR ARBEES TR (30490231); KIT_FHESH A a2 HARGY X AR & M3 H (0714094) .
BRI AR (1983-), 2, M55, Lol [ A ZEFp BT 9 PR AR S5 13 E B AP . E-mail : 20u3891@163.com

EHUEE SR Tel: 0716-8128881; E-mail: weiqw@yfi.ac.cn



5554 ARVCHASE it FCHAE 75 R A% A 729

Fapomom, A KR AR L R MR RE W) B R
TAEREEALSS . AT L B HOR R Pk
A HAi R EF LR A A RGERE

AN R SR M K it [ (Acipenser schrenchi)
KI5 R BTN ERG , AR i YL R A 3R
PR REW S — AR RS & AR, BTERR YT
SIRRE T RV ERR K B AR AR A

1 BRI

1.1 EE&ERIFEFEIAIE

20084F:3-4 H, 7E WAL A BB i Kk i £ B
BE AR (B HL P Bl iy RE my e | S £ 5 G
I S A0, HEPE SR M0 3 pe/ke ) 0 5 £ FH A
HRZE B E MY (LHRH-A,) #4747, 5%
ROV RIS B RO B, F35 ) B 4F RS Wi
T4 COKFEH . RV % i ] LHRH-A, B %
HEAT N A A7 2R 6 e/ kg (G 2RI,
B 12 h), BARN A R] (12 ~ 24 h) J&5, N THFERIF
BIor T R o ks RO R AR k.
TE BB T B IR B RORS DO 43l 2
3.50x 10° ~ 4.20 x 10°/ mL 1 50~60/ mL.
1.2 BEFRELIMLBEEEFE

JORTR 2 14 mL TS 25 At OB R R R
% G ¥ 10 mmol /L, Tris 20 mmol/L, KCI 0.5 mmol /L,
pH 8.1) Firk ChV SAVBEEBA AR o 1:2), 3B A
FIEFAH 14 NN 9 em (IFEKPEBRRHE SR (P}
Z NalgeNunc 23 1)) W1 KB5S TP 2 A M R 2 1
MIZKEREIR b BB IRIR SR 60 K /min, 2528455
DIMIAEFH450 5510, AN LT (HARRZ A W)
VEREIRHEA T RS (3 330 WBAMT, I 14 254 nm),
R T FL PR 25015 emo FH 2R AR5 B2 1 (G2 Cole-
Parmer /) 175 B8 550 A4 10 188 uW/ (em” « 8), %
AN BEFHE] g 4 min 4.5 min.5 min.5.5 min .6 min 6.5
min .7 min, 7> BEGFBF [R] 20 152 2447, DA R B )
40 min ZEAE A RR - REG 25 oS AN TR] RE S ) A
PRARE T45 L, 23 0 I A 10 mL 5P 7 f L s
TR, A& BEORDK IR (18£0.3) °C, IF I A %)

JBRZRE AN TR R B, FAEAE (1820.3) “CK iRk,
YEAS T AE Rl iy B i A 20 (n sk 17P 1.3.5.7.
9.11.1340); 73 4b74y (hn % 1+12.4.6.8.10.12.144H)
5390510 mL BRI &, 5245 2 min J5 A0 B0 2
16 min, SR J5 5 3] 35 CHY K IR TE 2 min, FRE
F (18203) CAKIHHATIEIL, [FIBFIC L 43 1E 1k
WSR-S R S P BRG 15E A %o FRZHL 1, SR 22 BRI 1Y
it AR VR 5 UMD SO L E 8 B2 R U T IRZH 2 (GR 1),
L 1640020, 7Tk 1 a1 53531 DA 25 2EL B AL 200
KR T2 A (R B 2RI E IR B b
OIAYE 43 HE) IR (L 5 7 L0 f0 3 88 T SRS I R 43
o) Giit. 926 R AR 3 fa 5 5 3 YK, FI SPSS13.0
PAEXTEAE AT ANOVA 4387, A1 ] -S4 58
1 2SI REAR ) ¢ KA T A
1.3 WEEZEEFS

R AR T 6 4 B[] 5P 252 B T R 5 1 B 1
T3 37K MIEAS IS (GR2) o 12745 i i
2 AN BRI B (R Sy AR YR S 30 4 1 56 1 LG Bsp
], B FR S RS 145 10 mL 5P 7 0 Ak o rh R A7 42
K, 3743 9 76 B2 K5 16 min 18 min .20 min J7 Kf 32 K
YT 35 °C .37 °C.39 CHH IR BF AL R gk 47 3k
IR AL 3, AR Bl U S IR A2 335 5) . AR e
2 min Ji7, BUHSZRE B0 B T 18 COKIR TR AL .
BT IE B R W) BRI R W) S DR B2 RG , ANHEA TRV
SR B RS2 IRZH 1, T it FC AR T 5 v i
ORNEEAG , AN TR SEA/E R SE e vt BRZH 2, o) Bt
SR SRF s [ A2 2R 9% s DG 0 5 it B D 5245, R
P TIAAR TE Y —2H R X IREH 3 (36 2) .
14 HEST

SEEALSBIIR], B0 3 h A TS BRE B OF- 43 S e T
SO 2H KR FRZ I S2oRE 3 R AR MERZ R B R (M
Wk B AR 7 S RE O E A L) B g s
R (ARK B 10 em DAL &y #1735 R 4R A 097 o £
BE I, B ¢ R IRk R A BB 25 5%, Y
P<0.05 B IACHA 325 57, XHRm) i 5 iz e
i 73 S0 R FH % e AR 1) R 3280 A g X 4 S ARz
DNA FHXT & ik A TR PSR
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Fl6t:

15 FHEEE

151 s FENERBREE 55H01%
TR ZR 75 W00 45 52 560 2 L i 001 2 5 B A i Ak 2
2 h, FHH0.075 mol/L ) KCHEB AL B 30 min, KK
WEE . 25T S B RR 2% vl (pH 6.8) Hi eI
10% Giemsa 44420 min, Ji/K YL, T, BRI
W SEIG R A 2 Yk, WS AR s iy i o 24
FHLRAS G A% H

152 RN FCVD o4 BSR4
5.6. A1-A3. B1-B3 F1C1-C3 J5 IR 4% 50 %, il
A 1.5 mL AN RS, A 2 mL DAPT %43, —20 G4
ORARAT o B ALK I IR R 5 A S R e S TR & 2
b 3R R B i S B2 AR, 2520 pm 25 A D
R 2 i A A AR S A b, T PAS- TR g =X
AL AX (FEIE] Partec 23 w]) #E4T DNA B AR 5 82 53 A
OF XA ] AR B B S 4t HEA ARG I, S5 8 5T
3V, H TR MER & & AR AR R 2480 i
B 73 SEAH 43 ol A ARG 1% 4 i 5 (rrf AR

R 4 i A I 2R R e AR 2 MR 1 23 b
2 HREH

21 REFRERSEE

Fe LR N BRAL 1 GG A 58) 132 HG 5 50
b3R5 591 K 82.3% F173.1%, 1, W HL Wy 45 O Jo 1t R
U XFRRZH 2 R0 BRSH 1 it EC RS 115 LW i B 24
28) WG R & B 21 o (2K #.50.29%), (AR
e 2258 AR AL 0%), 44 ~ 7 min 2842k
HESH i EC PRS- 5 AL W B B A2 S AN AR
Ab PR (SEER2H1.3.5.7.9.11) E AL, IR AR e &
B 2N P, ER 52 RG AR B 55 S R ST A ] Fry 14
TN REAIG, X 2L B8 & 21 5 B 1) IR G 35 TG i
FERLTE R AE R 0%), Bl 52 ANk BT S E) 38 o, 2634
PRECAL PR (523 4H 2 .4.6.8.10.12) HY IR IR 7 Ak 5 5
e ETHE FREIEE, SHME RS S min (1 FCATR
T 5 RV OP T 2R , HR G 2 R oAb 315 Ak
IR, N 8.23%, X ULIH SR IS 5 min it fL K
Tt EC BTG 119 i A R S e )

F1 RO T RSN R
Tab.1 UV treatment on Amur sturgeon sperm for different time n=3:x£SD

WAL B i PRSI CERTD Imin g gt fmin - 2Hi%s Wk 1%
roup Irradiation time (after fertilization) Heat shock duration  Fertilization rate Hatching rate
XHHE1 Control 1 0 0 0 8231%3.2 73.10%£2.50

XJHE2 Control 2 0 0 0 502+2.8 0.00+0.00

1 4 0 0 40.3+2.6 0.00+0.00

2 4 18 2 8.4+25 1.72+0.50

3 4.5 0 0 251%1.3 0.00+0.00

4 4.5 18 2 127+34 5.63+1.00

5 0 0 8.6*1.8 0.00+0.00

6 18 2 20.9+3.0 8.23+1.90

7 5.5 0 0 42+13 0.00+0.00

8 5.5 18 2 13.6+2.9 378 +1.70

9 6 0 0 25%0.3 0.00+0.00

10 6 18 2 35+1.8 0.31£0.01

11 6.5 0 0 1.1£0.1 0.00+0.00

12 6.5 18 2 2310.2 0.09+0.01

13 7 0 0 0.0£0.0 0.00+0.00

14 7 18 2 0.0+0.0 0.00+0.00

TE: XL Wi (Q) x Ryt (3); XFHR2: Bempt (Q) x FELGHET (8. UV BRETAPRBEIREE N 6 °C, BRUFSRIE 10 188 uW/ (em® » 8); K

EIRE R 35C .

Note: Control 1: P. spathula (?) x P. spathula (3); control 2: P. spathula (9 ) x A. schrenckii (3') . The ambient temperature of UV irradiation is 6 °C ;
the intensity of UV irradiation is 10 188 pW/ (em” * s); the heat shock temperature is 35 °C. .
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22 WMEHEREEESER

e 2 1] WL, 7E 2 K5 )5 16 min, 18 min &% 20 min ,
P2 KGR T35 °C .37 °C 5 39 C/K I A 2 min, )
AE BTG th R W e A% R 5 ARG, A
HHEN0.6% ~ 18.8%. LIZHGEIG 18 min L AGHIKTE,
T BE A 37 °C, FFZE Rt ] 2 min AYSEER A (62, B2
) B K B A, N 18.8%; W TG R i,

H15.6% , 5 HoAthAb FRZH A L 25 5 2. 3% (P<0.05), %5
GG AL, L gy i R AU 25 5, mT L
B DL A BB HOAE 3RS RV A% & 75 1038
HESH %8RRI A T4, AR SL R Ak
HT 550 KLU , B 23 RATMER K B A AL )
gt 32 & 1 H HOE A 5858 ) e 22 5 (K]
D), %A KB BRI R,

F2  PRCERIARTE) FFLERT () RS IR A 3 BRI iR i

Tab.2 Heat shock treatment with different initiation times , durations and shock temperatures

IR TR LG E]

PR e WERZ R 1% .
2 /mi A WEE/C T - - IR 1%
pmgy R min AL Flimin BRSO Raool LR
Initiation time of ~Temperature of oo o . . Survival rate of
Group Duration time of Fertilization rate  Hatching rate gynogenesis . .
heat shock (after heat shock juveniles
e heat shock
fertilization)
Al 16 35 2 20.2+2.8 10.5+1.2 54%15 3.6£0.5
A2 16 37 2 16.7£23 73£20 3.6£1.0 1.8+0.1
A3 16 39 2 14.8£2.5 51£1.8 0.6%0.1 0.091+0.01
Bl 18 35 2 259+1.8 17615 124+1.7 8.1£0.6
B2 18 37 2 365129 223+2.1 188+1.5 15.6£0.7
B3 18 39 2 29.7+2.7 163£1.3 132£13 9.0+0.8
Cl 20 35 2 25.6%2.0 132£0.6 10.8£0.9 63104
Cc2 20 37 2 13.8£1.1 10.6+1.2 8.1£04 33%0.5
C3 20 39 2 152£13 10.3£09 8.0£0.3 3.1£0.5
XHE L
0 0 0 90.2£3.5 83.2+4.6 78.4+£38 70.3+2.3
Control 1
X HE2
PANNY +
Control 2 0 0 0 60.3+2.7 0 0 0
QpitE
KIS 0 0 0 8.9*1.0 0 0 0
Control 3

T XTI L R (Q) x R (3); XFAR2: Wi (Q) x IS (3); XHR3: R (Q) x HlCEd (3).
Note: Control 1: P. spathula (Q) x P.spathula (3 ); Control 2: P. spathula (?) x A. schrenckii (3); Control 3: P. spathula (Q) x A. schrenckii (3) .

2.3 fEiE%E

231 FEETHER WELBAERRETT
e AT ARAS T MG A R A A R
(240 AT 22 53 24 P 43 40 (B12), 7 ZAS AR
W e e R B0 120192 5286 41 6.8 .10 12 (3
1) K A1-A3. B1-B3 HIC1-C3 (F£2) Je (o A% H ¥ N
2n=120 (¥l 2-a), J3 3l % S5 411.3.5.7.9 11 1% Ji

PR AT Y AR E Gt 2 ADEE T 504 43
ZUH, H AR A (n=60, [€2-b) H &40 1] 4 33.5%,
56.9%.100.0% .100.0%.100.0% .100.0%, 3k % 1% 14
(1543, El2-c) Ik 2 43 5l 24 66.5%.43.1% .0.0% .
0.0%. 0.0% .0.0% , 7 % Bl AR =50k 4, H
W S B T 1 A B A L A28 38 i I i
PR HC B T o
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Bl MERR RIS (A) FIEFRLV)ES (B)
Fig. 1  Gynogenetic Polyodon spathula (A) and common P. spathula (B)

e Jd o
A &E o -‘ - ’ ‘ ”
il 3 e, ik
- \:.-..‘-t-: o .’ “, WSirey ;'lv { /
s l_‘ a.';),?r:.%":!v &0 ‘. .’ > ‘K‘ _0.,.{.‘:“:‘ . A
CLLRNE 2oy AR LAY
!-)4“.1**;- ’ : ‘.‘ - : “:0.‘8‘0

K2 REWEER K B AR AR AR B AT PRI AR A 40150 2440
a. A 20=120, x250; b. A n=60, x 450; c. IEEEAEIA 154, x 320.
Fig. 2 Cell metaphase of genogenetic diploid, haploid and aneuploid embryos in P. spathula
a. diploid 2n=120, x250; b. haploid n=60, X 450; c. aneuploid 154, x 320.

232 FRAEMNELSR AVEHEZLER  F100.0%), ML T PR GLRALS) MIE(E
RS A5 R DNA SR 3 R, lidREAME 49.73 A% AR 9 100.0%), — 3 B DNA AR & 1L
HEpES min YMERZ R B BAAGIARZE (e 1, 950020 5) 8 A28 2.0, UEWISEBG 4 5 7 DNA AR5 5 HUA 900640
Wik B AR (2, S0 416, AI-A3. BI-B3FIl 60—, i HAIESL S min 28 AR A S 4 AE LTh 7
C1-C3) JE A AN DNA MR S b T A, R MR SR BbEAZ & & A AR

RH AGR (LH416) HY T 144 R 98.96 (A A
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Fig. 3 DNA relative content of haploid and gynogenetic diploid of Polyodon spathula
D: Diploid; H: Haploid
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31 IEZEFHIEA

TR RS AR R e (G A% H
2n=120"""") SR K R ELIT BB R i — it ARG
T e PRBH 4n=238 £8) 0221k i S RL Wy S
Bk B BEIR. TEEA R AR P st Bt ftrh &
BN AL LS I RS HNRNLSS il o i - P B/ O N2
T (SR Zd 8L KE AORS 1T LA S0 sl et
Wit B H . BV DR N Be I, A0 32
FEUI e IRIR & B 1 Bl v UK, DT stk S A%
KB GG B8 S s 2, SR 2R
REATIE B A RS 1, Bl DL SR AN S b 2, 5t ]
DIAT G S bl I AN 25 S g 238 SRy e i T4
B TEML R B TR T SRS R R ie A
HAAER, DA SCHIE A ) L), 2 B A1/ Bt
R A B S AL AT Tl X Se i A o T —
ST, AR, 3 2 Pl i) S AE 2 1T AR 2 RS
i3 A%. VAL S0 T it ER RS T2 15 AL )
R R B RIS . B 5 100% 38 5005 1 1R]
TS+ HA AR Eh g, AN BEE A RS 2Ly 3 5P
¥, IR SRR A BB ERL N I AR T T FEG R
S A = R N Sy W VA e | S T
TR K B R R TG U

32 BFHRedEELE

ARSI R A L B i S ) SR AN (UV) AR Ak
PR TG, G IRIREEA 10 188 W/ (em” - s) , HRET
HEES A 15 emo WFFE AR, 284 min F14.5 min 5L
HE S 4 it FR B0 7 5 AL W 3 O 32 K5, UV i 127 1 3
T LB E AT A . X T REZ h T 52 o
LA NS G CROR SE RTG53, IR 58 42 2k
WGBS T4 R A DR IS 5 004 &, B E & 1
M AEREARHA 255 ~ 7 min £2ANR BR ST 4716 [T
K5 REW 3 51 524 , 28 9% (1At 7 Wit X4
Ao AT R B, R BB A L 3240 100.0% , H G
AL A, 1X AT BEJE i TR IR A BRI, S BUIR
REFEMFALIIZET - MiZES min 584N HR 5 Ay it £G4
K1 SRS UR 52K 5 28 PR SEAb BRI RESRAG 405
UBR MR K 5 AR (18.8% ), i) 5 min )
UV 4 55579 £ B B At PR B - e 8 (At A 2R 0%, XL
RELR ARG T8 BT 1, A S8 B 1, Jt sl B 1
MR ARG s A R TG A A IR S )
33 RAAESHHTFEL

FRAE AR % W7 8 (Acipenser gueldenstaedti) ™. %5 7
V4 bt 4™ 53 (Scaphirhynchus platorynchus) (W1 2 g 4%
Bk B HIGE , PR Ok T 5 B AT Z A R G
IE DT 0 X PR SERCRAT BRI ) 234
PR 2R S 505 i A FAVOR e I P 1) PR PR B R 2 e ]
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Xof R T 52 B8 0, A A LB EE LA, B
TR = I A5 RIS, AR S0 BT e 34 Ab 3
A1) (16 min . 18 min 120 min) , R BUE 24 49 1 2 40
H (35 °C .37 CH39 C), 193] —f5 A, Horp LISz A
J& 18 min, 7£ 37 CAAF T A G HR 5w A B2 min B,
BRI AR I 18.8% ., (BRI S A4 5 HAL,
Ve B3 0 45 w7 AR ST R S
B VRS2 A T UR AR AL TR AN TR 6. e,
SEANTRAL R B S 22 57 2 i 0 T R AN
[Fi], 33K [ 233 RS A AL BRASCR I 22 5

Bty P EK S FAR R KITK SR
A BT R Mk AR R A Bt A, BB I 2 A
RN 8] 649 B 232 B B T8 T Kok 6 e A TR
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Induction of meiotic gynogenesis in paddlefish (Polyodon spathula) using
UV-irradiated Amur sturgeon (Acipenser schrenckii) sperm

ZOU Yuan-chao'*, WEI Qi-wei' >, PAN Guang-bi"*, SHEN Li'*, Hu Jia"?

(1. Yangtze River Fisheries Research Institute, Chinese Academy of Fisheriy Sciences, Jingzhou 434000, China; 2. Fisheries College of
Huazhong Agricultural University, Wuhan 430070, China; 3. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences,
Wuxi 214081, China)

Abstract: Sperms of Amur sturgeon (Acipenser schrenckii) were irradiated by UV light 15 ¢cm away at the intensity
of 10 188 uW/(em’ « s) for different time (4-7 min) . Then activated eggs of paddlefish (Polyodon spathula) were
fertilized by these sperms. The second polar body extrusion of fertilized egg was inhibited by heat shock for gynogenesis
induction. The optimum conditions for retention of the second polar body in paddlefish were investigated by altering
initiation time, temperature and duration of heat shock treatment. Chromosome ploidy was examined through
chromosome identification method. The result showed that activated eggs were fertilized by sperms pre-treated with
UV irradiation for 5 min and the embryo were haploid (n=60), which approved the validity of UV irradiation. If the
fertilized eggs were maintained at (18 +0.3) °C before any treatment, chromosome doubling could be induced by heat
shock under the temperature of 35-39 °C for 2 min after 16—20 min post-fertilization. Heat shock treatment under 37 °C
for a 2 min duration after 18 min post-fertilization resulted in the highest diploid induction rate of 18.8%. Chromosome
identification result revealed that embryos treated under the above conditions were all diploid embryos (2n=120) .This
experiment provides basis for understanding the sex determination and feminization mechanism of gynogenesis induced
by heterogenous sperms in paddlefish. [Journal of Fishery Sciences of China,2009,16 (5): 728-735]
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