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ABSTRACT This paper mainly reports the study on hybridization (K$ X C 4') of two dif-
ferent geographic populations of Scapharca broughtonii from Korea (K) and China (C). Micro-
scopic observations on the fertilization and early embryonic development stained by fluorescent
dyes Hoechst 33258 were done by fluorescence microscope. The fertility rate and embryonic
malformation rate were counted respectively. The result showed that the sperm could smoothly
enter the eggs and activate meiotic division, then the male and female pronucleus formed after
two polar body were released in succession. The two pronuclei then moved to each other to fuse
into the zygote, which subsequently started the mitosis and early embryonic development. Most

embryos developed into D-larvae successfully. The fertility rate and embryonic malformation
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rate were 92% and 23. 5% respectively. The relative high malformation rate was probably at-
tributed to polyspermy which disrupted the chromosome separation.
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Explanation of Plate
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1. Unfertilized mature egg;2. Sperm attaching to the egg;3. Sperm penetrated into the egg;4. Anaphase of the first meiosis;
5. Release of the first polar body;6. Release of the second polar body;7. Formation of the female pronucleus and male pronucle-
us;8. Female and male pronuclei fused into zygotonucleus; 9. Prophase of the first cleavage; 10, 11. Anaphase of the first cleav-
age;12. Prophase of the second cleavage:13. 4-cell stage;14. Multicellular stage;15. D-larvae;16. Several sperms penetrated
into one egg

CHS:Chromosome; SP: Sperm; SN : Sperm nucleus; PB: Polar body; FPN:Female pronucleus; MPN: Male pronucleus

KT 10 min J& i 22 505 J [ AR 368 AE 55 2 B AR RS 1 B35 T 00 1 11 5 B IS T 42 ol 375 4 ToU A



%55 e AR A [ M T A 2 32 32 RS R A 2 e W A 67

SIS TOUPAS I 5 B O A Rl CRRURR-2) o R T T AR HE B . 30min J& 85 IUR] 2 4o B9 B B0 A B0 7 O ELS
— U AU IR BORS A% (PRI R-3) o [ s B 5 200 M 134 ol 290 70 5815 0 5 T B0 A 25 R A 28 — O3 0 2R 30
WE T B £ 20 0 e €0 PR T 2 F (A A2 51 3 1) B EE J5 16) 5 30 O 8 B R TR 1 {6 2 2 AP A T 43 (TR R
4) o 5 3 BB B — TR o AR G AR A A 5 R AR S 1) SRS Bl HE L AR IS R R S — AR AR L 5 B R 20 i B 0 2R —
A YR G BB A0 R — A5 — WA . B — AR AR S B R REBE RIS Sl L B TR BRI Y 3 A — L G B ik
N3 2R = AR AT 4 FR 3 A BE A B R 1) A2 51 1) S8 — A PR HE A 5 i A B (B RR-5) . R 60 min JiF L X
— iR Y R B A 5] 2 B0 R O HE R A (ERR-6) . & 7Omin J5 . R84 32K B HE AR R AR L
P35S R AR 5E A

LI o F 26 B 7 0 N B9 B (UUR T AR 100K 152 35 . O 5 22 1 & B IOE A o TR DI IA] RS BB AR AR 25 B
ARAE . BR T 58 B U BRI R G AR 3 B LI R SO A S R A O SR [ IEORS AR R B
HEVE ISR B SRR AR O 15 o Ze A5 o PEOME SRS IS DR CIRT R o W LR DA% R T 58 A e 2 O e A 5 I 3 T
G T I R A R (EIR-8) o B & 7 B B B B9 1~ 1 AS — IR AT 223 2 TP IR IR IR R &
oK A ACRE R (Y G (04 JSA LR BUR AR T (1A 5 H1RT I X T B A 22 53 2L CIETRR-9) o 2K 75 min )5 .
B T Y AR 1] P I7 1) B 1) 8% Bl o 7 v (8] AL A2 0K B BB S A B R L R N B R AR AR HE AR A 1
BCEIRR-10) . $2K5 80 min J& » 40 M BT — 20 . 43 JF B9 G (0 1A 7 3ol BE A — A~ 20 o 8 R ABE A 2293 2R
CEIRR-11) o 2 85 min M, Je (0 (A FEUCCHE 55l HE 1) 78 AR 18 A% 18 5 79 200 10 U0 T = 1 O 4 56— AT 2293 % (TR -
12) . 90 min J& W4 ML 73 2¢ 0 R/ IRL B9 4 A4S 40 35 2 ) IR Bk A 4 SR v L S8 108 A 22 03 R 7
(M 13), MRIGEREE R & . il Z2 40 M 0 (I -14) L 8285 24h J5 BB E DB (B M-15) .

IR ZRG L R A IR (K R-16) . Z K5 A BRTETE T B0 O W) B -7 73 B SO G P
KA. BEHLGEIT T 90 F 2R R ARG WL 5, 53 51 920081 23. 5%,

3 it

A S RE RSB HA A ) 5t A6 15 5 s A W) B EA T AL S R U REVEY R i TRz —. Bl A ¢
e DL AR S AR GO St B A AR Z40E  inE 0 (B 3R IS 2009) (Bt DL (B 2 [ 45 2002) (BRBE DL (32 TLIE
S5 1983) (It GGRIEVEAFE 20028814 2007) 4 o B A 2050 R I B 52 BR AR 7 o A5 31 TR
MBI HE T IR 58 U T RAFRIRCR . A WFFE R W 78 DU IR A 7™l v o o [ 2 7P 2% 52 DG 94 e ke K 1) 8 A
BOR R 4 2 B E K GRERNESE 2004) o A A OL 3 i 7 A A 0T 38015 0 S50 00 22 S5 o AN () Ml 2L R 2 T
AR F [) — 9 o 20 A5 58 i, J T 2% 38 T 0 , K R 3 2 (20040 12 Y T a3k Ff 4% 58 JF L X Rl Z s A i T R, 2
ARAEY B it 22 18] 4 58 HA SR 3 O F 5 DU SRR AR (8] A 52 B8 5 T B SR At . W5 2% 32 010 4 1) iy 8 2 1 SE
ARSI AT AT R D R 22 M D1 &8 [0 36 A 306 sl A% 2l Pk A 5t o T 4l R 9o 90 300 S L A o 4t L 67 0 A L o
T A PRS2 AL 2 EE /0 o T A BRIV 2 ] — Wy b ) vT REAF R AR SRR B B R . PR K B S E g8 Z M)
b PR X BT T L BLAT — S Yl B e 7 b LM BE S SRS OF IR R B W SR B E . A ST s O
BB LSS 11X P AN [ e B A et ot ) 20 A W 2 i TR PRSI TR B VR AR A R I R DA i
S I AR rh s AL W B B A5 A LIRSS T A (AL RE S IR 5 1Sz RS i R 0T HAR IR IR RE S IE W R T XN R
— AT R TT i it e S AIF 58 TARBEE 1 Al . dz 52O b OB 15 AR L 5 0 A ek i ) 52 4 A= i 72
SERIE R W MERA AT EE AT IS (2005) i3 FIZBORIESE T KA W 1 BE 98 Os A Lk DLOR 7. 0F 5 2 320K
R R EANTZ ) AT I8 S A 52 o R S 0 M S JEORS 5175 S AT AL R DL ME A R R R DG IF SE BE E T IR S il
(R S 2008). i TG AT 25 DR A PR 2 52 B 52005 51 AR G R 22 209l 181 %€ LA AW 5 e
PAA SRR i 301 2R R B 0 2 75 2 B M AT LUFI S 84 23 B (I 34 45 50 75 20— 20 97 RO R AT il 3 PR 5T

AT GBI 2R AL Z RGNy 929 IR IHE %y 23. 5% SE i ik K L2 K it A I T 2 A I & .
BRI T2 B4 T5 W AR5 0 L D2 R R A e 22 5 H— T &5 7E A TR T AT 2R A
A RMAEIB B 9070 LA b ARBFFE PTG A S SZHE AR 9200 + 150 I 3t 24 o 3 95 A 3 ol 9 At 2 5 R
B RGO AT B 0 R ARV I JE 38 23, 50 20 T IE W Z ARG I 0L . AR IRIG 42 7 I 00 A1 38 B 455 5% 1F



68 wwolk B 3 R %34 %

REfE 5 R iR & B WL ABAE & AR A9 Hh & & IR IS (IR KGR A & th T 2R A IR T8, 25 A DI 47
DIRZREAEYET T w0 RZ S EWE TR G, 2R AINE &S O R B R, B BURHE R
PR B D HET 8 1% W B AS B 24 TC A5 1 0 AR 208 45 2005) , It UG & B 23 th ), S o i 30 1 4
1o LG ) 220 N O B4, 150 BH R AR R AR I RS B9 R 6% BT ARLREL Lk 220K A B 1 Rl T A R A5

R 45 52 K5 B 1 2 B0 - 1 2 7 B B mT LAoKs sl g HE H 0% G B ok DU 28 2 55— 28, 32 0 & A T8 40 2% B9 1) 240
WIS Spisula s 55 2% 2R R AAE S — RSB 24P ], A6 DU Mycilus s 575 =28 528 & A2 76 55 RO 2
Sy ST KR ZHOCEMESh Y L SC B S S DU B2 kA TE S8 U IR A A S S WV IR R B sh W A . AR AE
FEH S % T e e b SR ) B R: B2 R N A R L 2 L Y G AR A T I R DL RS A
J S 5 HE A AR A T AL T — R A A TR . A R GE T R 2R RS B O A TR IR
RS> 2L AT TR 8] IR N AR (2012) S IR B S W vh 08 T HE S 0 B B A A AR 5 — YR O B
rP  IE B SR B0 A A Y T TR ME Sh W T T BE A . 53 A SR A R A 5 TR A I 2 S e D A A
S5 AW R S A B DUEOE S B BT ACR BUATFL R D R R 8 AR 20000 (B (ZRBHERAE 2007) J& F B A% il
G PR (PNEERSE 2000) RPN (ER S 1999 (75 3CIR (EIMES 201D SF 2 F0 DL 288 T 5
R 2R, ARBESE T, PR AZAZ T 2K A B 25 A A T 4% - T WO A B () AH Bl & el B B T IR AR R & 28
7,

AHE5EF FH Hoechst 33258 Y a5 ' b fOUL S J7 2% BF 5% 1 vl 6] b it 5 o (o) b hlf 4% 22 32 0 2B W 2
UESE T R A Sk ] AR 5 A2 K 2o 72 M WO IR G R 5 R Ja B2 1 2 38 i 34 S R 1 A5 A SRR B35 5 T R A
X B B Bk e T o e EL A R

£ % X M

FEES. 2012, whEEE RO R, Wbl . 221(5) : 27-28

INERS T HG, EED L IRARLT R O FL ARG L WL 2000, 80 ARG 1 TR B0 2010 2 9O BAMOWLEE. K 4R, 24(2) ¢ 104-108

XA 4 % [E. 2005, v E E B DK AR SRA HR . dL AT R A

AT 0, A % IR S0 ) R0 R 7. 2005, FAL AR DL () X ARG (8 ) 245 i B 19 980k B o 6. P UK P=RE 4%, 12(5) « 643-647

LR, AT, T4 SRACIE. 1999, KOV 4T85 52 45 o B b (RS B0 B0 L o 24, g P W 4 (1) 34-39

%, FEEABFL, FUA AR, 2000, MiFLE N (Chlamys farreri) 324k i 00 40 M 2 WLEE. MG W TE @ 4R . (D . 24-29

R , MRk, B, BRI L SE T R 2010, PRl (%) X B ) ZRE IR R it BRI LT FT. Wl B E g, 31(5) : 69-75

B SO URRLEBEE, T OFRL 0 PSRN, 2005, MAL B DU X AR B RIALE DL 8 SRS K LN IG R T A AR 0 40 I A4 9O WO AR o [ i
PR 2R CHSRRE D L 35(2) £ 283-286

SO EE, TR, XS, AW, 2008, SR T AL DM R T AR S s A AR L. KRR, 15(4) ; 542-549

2% mEEL R HmE LB M. ME.ZE 35 2010, RPN R R BEAROE 25 MR O R 4 A R W R 2 M. Rl R R L 31(6)

<

e

e

R EARLT B PERL AR B LX) . 2002, A SCEEEE R EREOR AN AT B 225 23 FL B9 RAPD dRic. W 5 H13E .33(5) : 484-491

SREGE X B2 B 2004, DR R e Al L S BE M B R BT S L. TR RLAE L 28(7) :54-60

W&, EIEEL XI5, 5k 5. 2002, SRR DU KCATTL RS OU AT 520K 10 PR 19 9O B SO 48, WK = B 9Y . 23(3) : 14

IR X 7T, 2L KRB T BRBEDC. i LR k. 19950 VEVLARWE RS AN M A A Y. BRI IR (A ARME D L 41(4) ¢ 482-486

ZUELCRIGFE. 4 NI 1983, A BRAE DL R F BRE: DUAI R BRBE DURD i) N T2 s AT 5T — 11 . 2 i R A0 2 50 S AR A 2 (0 WL 48 BT g 7
2(4): 316-323

@ e A .5 . 2010, BLHT 4 A i BEREORGE (L 454 (1 RAPD Shpr. ol B2 R . 31(1) : 59-64
2R E LR IR . 2011, 4 D HUEEREHA B (Scapharca broughtonii) W 7522 5 5 50 40 BF. M EEREY.35(1) . 108-113

W, PR e Wk wh sk, 2011, FSCHARS 718 0045 19 5 2 R i B Y A i 2 A8 Ak, K™ %4, 35(3) : 356-364

SRWI AT A e e A, R, BT ELF. 2007, Je @IS XIS 20 2R A I oY, TR E AR (A AR D ,46(2) : 239-244
WONGIVER L JE R B 0TI EVEED. 2012, RS2 KGR RN IR K E O R 0 AR i 2 AR KR . 36(2) ¢ 272-277
WeHedE, 25 HL LA W, 2009, Ak a5 A b 005 A4 S 9 32 RS A ML 2 WL 4% v IR R R 2 iR (R AR RS4RI L 39(S1) £ 338-342

Hylander BL, Summers RG. 1977. An ultrastructural analysis of the gametes and early fertilization in two bivalves: Chama macerophylla and

Spisulla solidissima with special reference to gamete binding. Cell and Tissue Research 182(4): 469-489



