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(LT Bl e AE ) 5 352 B, W T 315100)

WE: RARREFARLEHERAR, HF X FRHAEM S IR BN AR F T MHATT
REHR, BHENEERN, FXRBETFHERR, 2K 45.2~47.7 pm, k3 P RFEH =
Wk, KMEMB Sk EN, KL 2.5 wm, g7 TUAES 20 HAZ 4, TUKE B %7, W#
HREAHETERE; AR A KER, AR EMEEE. PTRESEEES T CRE 4 ERY
B, S NI &b R 2 2 BRI HEF] 5 ool o B A Ry 03 Pl ok I i P 4R,
TSI R L, R MLRER, A2 B AW +27 4540, 4h A
ARBRRFEEH . ARLEHRANRT A XL IEREHINRA BN AR F TN, ERK
P, EXBRARZENEEARTY , BHATE - ARAD R P E KR 27T ~28 CAHT %
K, XM 6 min AF F NI IK R ERY s 2 S5 12 ~ 15 min 20 ~ 25 min %45 97 HE HH —
% AR ;30 min £ A AF 90 AL B K Y R A MR A% 535 min, F R AR P F P LR & 4R
B A 340 ~45 min, Z A I HEAT B — R I, R 2 AN K/ % 8y 29 3 28555 ~ 60 min, 8 — Ik F
HAER R K3 NAANWHER BAENEE —KIWEEAME ;75 ~80 min, 5 = K JF &
TR, BARBRITMGHATERD R, A EFXBIEIRFTRAT AL N EZENNIA
FEARAP R BN A AR ARA, FERRARPRFAE AW REERLE
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55 W W5 ( Meretrix lamarkii Deshayes) 5 J&§ T
Pt 2 ( Lamellibranchia) (%544 H ( Veneroida) |\ ff
&Rl ( Veneridae) \SCHE & ( Meretrix ) |, ShBR K L6
PEGE I, TS T H AR [ R i, 7R 3K
BY)AR TR P SR T T A o A B T
R K 20 m IR Y FRIRN . T
e 30 B A AR AR R B 38 S O N 0
TEMIFRAETT A HT 40 o SR, F AT, 77 3Chs
N Z FRFHEARA B, B AR5 5 & M e, LA
SEFE IO HE T 2 AN IR RE Y 0 B T B
Z, AL 5 OF 45 CHEN 450 1) J1 26 R 1A
16S rRNA [ CO 1 £ Fr Bt S %Ml 1A DNA % 55 ]
B X (ITS) 47 R G 70 KR WS, TR H R & 4

Wi BEHE:2010-11-11 1&[E] H#9:2010-12-13

CRRFRIRED : A

Py 7 I BE IS AR WARTE . A FTEY P2
KGN TSR A B b AR ) 5k
Tt DR, A 7 Dol A L 1 52 A e A 1 4
Mg AL A AT TR S G A A B BN A O
AR I NS OO B 9Ot e 4 0
IR 88 Z R BOR T-BOX DR RS 1454 32 ks i
B RRE ST TR B o Ik
ORI S5 A B R AL SR MLBEAT 5 L N T
B ISCH AR TR ZBOR . A4 A
2007 4T 4R 77 S0 AN 7 e A FE0R TAF
CAER DU N T TR 7 N T IRAE AR
L O Ny 3 i N (B < ¢S/ NI = T S AP o
1 R B A4 M52 R I A s A~ et AT 1
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FRGEEE, LI 75 300G S AR HLER R TR A IS b
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1.1 ##

FEICHESE VLT 2009 48 7 7 BCH W LR NG R
H AR, DS 2 ~3 4, 76K 5 ~8 ecm, B IRAE
W LA K SRAE ST T TR S b, JE 5
WAL M B &F 18 /NER 38 ( Nannochloropsis oculata) |
WU TE Jit 3 ( Platymonas subcordiformis) . X i 4=
¥ ( Dicrateria zhanjiangesi) %5 B M3 50, AT i3F
HMERR A B B
1.2 7k

TS LM ES R e dath B AL AR
TR B T A B I 55 SO 6, B 10
2 mm’ ZE A /N, VR 1Y) 2. 5% I RE L2 2 I,
B4 CUKFI TR, BEREZ 0.1 mol/L B2
SRR VR, 1% BRI R, TN R R A UK,
Epon 812 34 gt , LKB — I %468 i U] A ML
PIR, U) JEERE 2 50 nm, 5 IR il FRAT 452 R 4 XX
et 78 H 5 H — 7500 B 5% 5f H1 485 F WL %< Jf
i,

T R B LS it BRI 7 HE ) 77 S e
RS, VR 1Y 2. 5% R E[E 2 4 CORFFE . FE
ZRE RGN IBK BT B 4, I A T, B 1
WS 4, 78 H 57 S — 3000N 78 45 4 v 45 F W
%< ,CCD H1lie,

A BT R 9 R AR 6 R AR LR
TR R G 757 S0 23 DU, I T AT 7K R
BT A, 43 0 Pk L 7 %) e AR e HE
H S TR, WP 7 B S ROREAR o 2 DL &R TR K
VRGBT L ByBedtrh, A 800 mL i &
KR HERE o 38 B A Pk B A A AR
U, FEK R 27 ~ 28 C 440 N k4T N THRAE
g%

MEZHETFAG ,20 min ARG 3 3 B RRE—IK,
30 ~90 min, BEFF 5 434 BORE— W, T CROP
1 000KLLL b0 FE G 4% 22 58 I 1 VR T 78 2
WA T 4 CTUkFh . WELHETH 0. 1 mol/L
MR vh (pH 7. 2) thyfAEdh 2 ~ 3 W,
Hoechst 33258 756Gk} (VLIR3E = KA Y HOR T
GERT) 16 RIS PR 5T T e 8 10 min, F IR 22 o
WP 2 U, AR FE R DB TR B 1 R

PO, 32 B B W% A, £ Nikon 80i %t i
A A 20 R WLEE, CCD 318, BN FE i L %€
YR%L 100 AL LA E

2 4k

2.1 RXBBFHESMERLEN

FEOCUERE IR THEBAY, i Sk h BoF R T
SO, K 45.2 ~47.7 pum,

K1k WRANE SR il ik 208, KEE 2
2.5 pum, H T4 (acrosome ) F14H i £ ( nucleus ) ZH
BCCEIR T -1 ~3) o T T 3k F8 0 o i o, <
0.7 ~0.8 wm, [FHEIE , 003 Fi o Y 42 58 H0 ok 6 A
o BATUAHL 5 FEA 5], B dl iy TR 5 Hy
FE /N, AR JGHAE K. TRy i b b b A —
B3] A5 T 174 3V T 44 Jiss ( subacrosomal space) (EIRR T -
4) o TR KB 0%, K29 1.7 um,
FH i 1) AT A2 4, i AR 24 0.65 wm, Ji i B
Y112 wm NS R R AR 1 e A 5, L T
0 B B e AR AT A R IR JEARAS LI ) A% A
fECEI M 1-2,3,5), 0 o A #% §T & (front
nuclear pocket) , 1% Ji5 %5 3z sy Lo AH 408 4 TS
A% )5 %% ( posterior nuclear pocket ) , 5 £k i 44
HRAJE B 1M1 B R #E A 85 ((implantation pocket )
(ERR14,8),

Hh B A% 5 i Y 26 Rz 4 (- mitochondria ) 1 b
ki 5 A1 (centriolar complex ) #4 i, 55 SCUAHE
T 5 MEERIE sl 78 i Zehi i, 2 52 16
ARHED, B SR AR R B (B L-6) .
LRIREAE 0.55 ~0.65 wm, N R XUZBEZEHE
PALJIEE [ fi A A e U, 2 JE IR AR S, 1 A AT DL
(B R T-7)o Ht R & A K i 3k o o o0 R
( proximal centriole ) Fl i€ ¥ 7 0> Fi ( distal
centriole ) 21 i, P HCobr Ay A HL T 174 4 14 R 5
¥ o R TR T R m R BN, 5
KAl 1) i ., 370 g v O R B 4 T 3 i
DAL S 5 RETBHEE R 2 AHE (T -8) .

JRE BRI B M S i O R AR i 5 &t KR R
42.8 ~45.4 pm(E R 1-1,8) , #EUImERE, B
1227 0.25 pm SR GPA /N EIRAR BB ( plasma
membrane ) , PN %P 14 %l 22 ( axoneme ) &£ ML #Y [y
“O + 27 K B A N AS A rh Ak 22 %) B A
EZHHA (BT -1,9,10)
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2.2 BEUWMZBERBEHPPREIENLEXER]
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AEIP TG & Aok TP R BB T,
75 SCUA B 2K O 2 [ BKOE , B A% 86.9 ~95. 2
o, B A PR XM 4 7 449 Hoechst YUty il 5 i
o R B O oT S VR A 0, A AL T A — RO
BRI (EIRT-1) o K57 X R g 21 3k 38
e i e 8 5 & 2 iE A (B T-2) o

1E/K iR 27 ~28 C .pH 8.0 ~8.2 {514 T it
PN RS, B HE TR R H Bl A IRIR G
J& A Bl R A Sl o T O 3R, B
G FENL( BT -3) o 2K )5 6 min K5 Tk
BB 58 A HF A BR A BT, O W OR B B AR
4 ~6 pm FIEEKIEA (BRI 4 ~5)

mARRESE OKTAUNE SN 1
G35 ARG G 12 ~ 15 min, SZRG IR 755 — IR AR
BT EL AR e IR B S S R4, — 2H B ) Y
JEE, o — P BRFrh Je (BRI I -6 ~7) o FEBRE
AR ZE e o (K 5 34 1) B9 RS AL | e i 46 W 4 9 HE
IR Z A0 T B — AR, 58 B — U g3 24
(BIMRT-8) . sZH5)5 20 ~25 min, B F 5 N9 5
— Y R T T HES T AR E AR b, B A KR
B B0 B 4y R (B T-9) | Bifi 5 LA [RIAE 1)
D5 A — AR T Jr & 22 58 U 24, Bl Ik
YUt AT BS | PR AR AR SR R B
ZU(ERRI-10 ~12)

M R AT R 4 A PR A 7 3
SRZ G, I T YR B Y B, T s — ]
A2 AL P A AR S € )5, RIR TR . 5 L]
BF A% A R AR 58 R IR, TE B e [ AZ R AR AH
L HE A o — PSR DA 1 o7 8 0 A A ( TR
-13) . SZAE)E 30 min 247, Z2 B0 Mk SR A% A AR
IRFER, S EH AR 16 wm x 18 wm A [5R] TE 235 1)
(BRI -14) o M HEFAZIE LA G, 35910 B 5
JAF R, B HEET (B T-15) o FiflJ5 PR A
RS , Y o Jo 5% 4 o 4 4 € (T RRTT-16 ~
17) . 5255 35 min, JE A EE I 0 WG 20 Y (o (A7 O
TG, DAY R G i 7 s A (B T -
18) .

FHIPR BSOS HHES £
L5 BN I Y 2R IR 1 IR TE AR T TR R 22 3
A A3 24H, 55— RO AT T IE (B -
19) . ZHiJG 40 ~45 min, 2546 22 4 Yo 0 (R $7 )

PR (I 20 ~21) , B K20 R 0E4 T, B0 41
MIAMEAERE ) BB, SR B AR AR AL & ARGk n)
N i , T 13 S0 1 B 249, %% B A48 L 53 B sk 2 K
INAEERY IR IR (AR 1T 22 ~23) , 7550 2t 7
SRR QU W N N T BN TR T TEA S A
G, T B4R v i Yo A SRRE Ry Y €6 5T, %
JEEEE A 2257 24 (B IT-23) .

A 50 min A4y, PN B ER A et i
4 22 72 TR e A KL, T BGIR AT RT UL F  EAR  A EE
%%, e R HES T YRR i AR E AR T A —
UCR 2250 34 I A% AH (BT R 11-24) o 55 kb
ZA55— RO T R EAA R, 72 55— R IR
T EL IR 1) bR AN, Hodh RO 2Bk
YL R S B R R (R 125 ~29) o 455
FEZAE G 55 ~60 min, BRRIFEAZE R JE AL 3 /N 1
KA ADIIRER (KR IL-30) , 70 min 245, JRIGTT
AEE = U BN 2, R R 2 ER AY Y o 4T i S i
(EIRRI-31), 75 ~80 min, 55 = R B 2458 AL, 15
HANGEARE, A IR IR 2 © R 2T B8 e 4 2
(EIRRI-32)

SHEHELEERFT LB TEZAE G
10 ~ 15 min, W52 2] # D & 2 K5 U0 A 285 A DB
(polyspermy ) B4 (EJiR I1-33 ~34) , ZH5 A G H]
PAG A SO0 B o R 50 HE 1 AR sk
ANHEW AR (ERR T1-36,39) . 32K 5 30 ~ 40 min,
A GRS AR e & AE 58 4 R K, JE 1 22 1 1 D
¥, BH T A BIE[R] 04 22 57 365 B T A A% 00 J A Ak
FEA AR (BB TT-35 ~36) o TE4— UK B 24
oyt v IR 2 e R 4R RE X 55 43 B3 1
PSRN 2 B IR (B -37) , 45 /23
FLI N 2L E T (B 1L -38 ~40)

3 e
3.1 EXHBFRAGH R ER R EE
LAF1E

VUG T TR S G AE A [R) s b 22 ) 26 B
— B2, X O D38 R G801 R0 58 A Bl itk AL
OrFrERAL T R EKIE Y A RIS R R
T RIS 4 1) 2 AL 4, 7E A 8] H 22 [\] 22
SR T i) — R Py 22 0 A /N2 s e R A 3
At % W4 1 ( Ruditapes philippinarum ) . 75 15
( Cyclina sineusis) V&£ B 3E WS ( Paphia exarata)
FFF SO SR S B 15 Sy K BUABCIR 5 3 T2 , HL
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KT A —E IR 5 IR DR} 4%
G DU ( Mytilus edulis ) #0135 221G U1 ( Perna viridis)
K14 g 1 5 E B 19 48 BCH B ( Cristaria
plicata) F1 =11 ( Hyriopsis cumingii ) ¥5 151
SRS AR TR [ b DL ARG A A
RESE UAZE R A MAZ IR IR (BRI % H 255
TAEFE SR B/ 22 531, i HODGSON 410 % 3
Tt DLATRE 25 F0 34T T PEA LUER , A R TIUA TR
T LA A ] X5 40 5 ] A4 28 AR R
R 4 A 22 0 B8 R[] AN ] I Y i i
( Haliotis discus discus) F 4% 20 £ #3 ( H. discus
hannai) [543 FF Kes 7 4R 4 T R M B i
( Scapharca H M ( Barbatia
virescens ) Fe il ( Tegillarca granosa) ¥& 1 T4
A% B B S A AR B I 25 SR PR ER DL
KPR o SO & DUSHh 4] 7 — AR AR AL
KA, 0 58 TS B FRATT A B Sl 5 75 S0 s
KR TUATE 25 A% A% T 53 46 W A7 A B b 22
il ST THUUAR I 9 5 3 Ay e A AR i 7 Sl T A i
Ui S KT VLR, SIS AR A (A% Tl B AN WY b T 75 S
FERZ AT ] i 2R V7 8, X HOORS -8 il
SEFIY 220 T Ay R S AR A M E 15 S
TRARAE TR B SR i, B e 2R B4R 2R KT
ok HP AL T S IR AN & S SRR T
KO A5 TOUA SO A AR . K
Z T WK F AR AME B K TEAEA—1
B B8] V7 I8, TURSEH 1) 52 2 A5 B 5 6
GRS HMES) A O o X T IR PR sl Ol A 2
K AL By B 28 a0 IR K 26 b i M TG A B
( Anodonta woodiana ) . ¥ 20 5 W ( Cristaria
plicata) F1 = N1 ( Hyriopsis cumingii) , 5244 i
AT B B A W TR SO, TRAIR A B LA /7
F T A 36 2 2 T R T AR SO AR
ZHONFE DS, AN — 2R I, DR | C
LR SREAL K A DBFRALRE AL, S i Ak s 1ot
TRTT IR T 1 PN 7 A I o Vs i T ) 45 4
5 ARG MEFE KARIE N o TOUMAR (18 M T4 Jis v A
KR ERCIR LN 2 1, HAE TOUA S vl SR i
TAIRSE, 51 SRR 0k A B0 A0, 75 ¥ JIEL PR T 4
% A # A (bindin) %8 H A &
B S, HAE S (R 9 h B 40 %€ 1 1Y) bindin 52
PRGE S PRIIE 2K T4 1 e S 207 5 T AT 6
XE DUKE R 5 85 B 09 B 9, AR 4K A4 W

subcrenata ) .

( Crassostrea gigas) MifL 5 0 ( Chlamys farreri )
IR TR E QT T 0B My L%
e BT R AR A R AL I R E i T
&R IIRARSE

UL OB A 0t 5 e R 3| 2N |
HRF RT3 A% 5 8 WA TSR] LR e s )
T R] 9 22 R E 2% 06 RIS o R DU X Y
TEAR Z2 18 R AR BB AR, A [ R ] A 269/ 22 ]
WNAE R SIGAT ARSI A 5 SE R B4, 35
R ORE B SRS A kA BB ORE BT, P M
( Coelomactra antiquata ) . I 20 B JE 4 ( Paphia
undulata) B)RE A% 301 [ 10~ 68 S0 ik il =
LR A% S22 F BB o BT S R ik 22
AL HY LS A BEAIL | TIA% IS 55 2 b 7 e SRt LAJE B
) R, 3 TP o 45 4 1 A TS RE S A S A R] Y
SELE S R DR ML B DL R S R D
( Patinopecten yessoensis ) F) R 1 #5442 1 55 FlAZ
J& 5 5 BER P RE SO I = A WL RS A% AR A A%
J5 B M JCAZHI S 5 WERk 0% Je i A0 6 i iR A% 2
Bn e JOREHITE , T RO % BAT R i A e
B PR T BRI BB Z M AR R RIE T
W A R B 3E s AT Y S AR Y | P i
T RSO RORS R B R s
Fi4 WHFE M ( Mercenaria mercenaria) Y% 2 AR
LS ioD 15 7 ot 31 1 A (£ B = | 3 D e |
PP E] 2% 06 R, B AR 3 V% S 3 A
TCHELUHN PRI A] ARG R AR
3.2 ENWmHERZES AN BN
EUIE

DU i J5UR% i 4 6 O 0 JEURL il 6 R
BERGWRN A% LA A 4G M R )R TR 255
R NGAE LR, FE PN A % 6 o il o — 145 AT i
AR YRl BT BURTFLR DU i A
DRI IRILES & T2 ARG R W 1 A
A S B A AR o (HAS R, Bl s R i A T
B A S G R IR R S PTG
RIS R IE MG 7 O R4, & MR P i 4t
g PR RIS SO S R
KB EA , AWFSEH] Hoechst 33258 Yeff, 550
WO Ty 1, 0 75 SO ME R SR I 25 ok B
1T TAFHES , A DR hfE B A% 5 30T L 45 4 I A% e
— HAFTE, B3 JEAZERIE s A i GL E k2 E
WIHZE G 7 AN ARG o A S MERE AR I & Bl

>N =
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Al ML 25 4 U R 5 2, LK B ) S W 56 2 233 - 239.
B, B PN A48 LA BORS AZ e A B0 PN 1 OB A I [6] LONGO F J,DOMFELD E J. The fine structure of
SRR 2 AR Fﬁ{sm ) spermatid differentiation in mussle, Mytilus edulis
UK AE T3 S0 B IR e 25000 Ty 24 [J].7J Ultrastruct Res, 1976 ,20 ;462 —480.
¥ AT KSR KT BT e A [7] HODGSON A N, BERNARD .R T. Ultrastructl'lre of
" . [ oy 7 the sperm and spermatogenesis of three species of
T A TR VR IE B A AR 0 A, 1 L3 Mytilidae ( Mollusca, Bivalvia) [ J ]. Gamete Res,
W AT A AY AT LT TR . SRTTT, 22K A B 986,15 123 135,
BRAERGE N S P RAFAE AR CARBIILT (8 i, Jomgs, 106, 4. — Rt 7 8 B2t 1 9
A U2 U0 VT4 W5 ( Ostrea rivularis) ™ I F- L[ T VRS2 HE 2003 ,25(3) 1138 —142.
PEEL A OREL R DU FE A A A 30 (9] R4 05 . B DR TR B R S LR
W G5 5E 4 45 ( Barnea dilatata) ™ g Y S Wity A AL & [T ]. 39 ~# BF 5T, 2004, 25
SEVA AE AR 2 . AR YR PARKER 261~ 1y (1):57 -62.
%*ﬁﬁ]ﬁ%fil@*ﬂﬁ{@%%E@ﬁ%éﬁ%m_38] A [10]  FhEEFS, e, BIHED, %, VRN 320 3 A i 40 g
HEA S 22 AL SR T2 SR8 50 7R A ORI R 200 2 2
Ve R AL 3R 2R § b 22 = '
Eﬂ{ﬁfiﬁﬁ‘f}ﬁﬁ%,ﬂ'ﬁ\ﬁl\ﬁﬁﬁ?i?{%?ﬁ#ﬂl‘lﬁk{m\ [11] R, bR te, 59 [, 4. SCIR S2hE B R IR R
pH Na* i ZIFHIH R RE . (EA T e LB 1 24t 2007 5
o SR TSR RO 9 7 520 , 7T H B R (4) 1700 709, - o
SR TRMIOREIN HBIA ) 2 3101 BLE (1) sqgiege, ey . 49 2000 B 70 08 4 B 5
I, Z2K5 AN HC 1) S 3 e 5 ST AL R AE 25 C [T KA A 4% 2001 ,25(5) 1481 —485.
AKIR IS T 32K , b 28. 8 C/KIE T 245 ABIHH [13] AREER, /N2, BRI, FER SR 0a A1 IR T 4
SR S DUAEAR Na ™ WK h 320, 5 S U U TR 54 [ 7). B2 2 i, 2004,39 (2)
BB AT . AR S B A 26 - 32.
SMFE TR SO SERE TR BI R (1% ) 22 [14] BEl, FAAC S Ja ], R, 7 A7 0
HATHBLG . th A 5 50 S A PR K I AL IOPRYE 2007.20(2) 95 298,
KL PH AT TR, B LM s g 100 PRI B, ROV 5. WL CLARA R et
. - o ot s PR R ES T[T ] R, 2006,30(8)
BB B B AEARAT PTG A A e I
BRI, 7 ZIENBIEIGHI B BT 1)yt o s s, 35506 006 s
H ,?ﬁﬂ‘]m%?@] Tgﬁ\tﬁﬁﬁﬂﬁﬁﬁﬁiﬂﬂ/ﬂﬁ gﬂ% FI[T]. shiskZei 2005 ,40(2) 66 - 70.
B iR S5 or B, & T H R F R 40y L [17]  SRAEF i 4 | e L 8. = 0 WLEERS T 100 245 )%
KRB RMHLEA TG, M e - AT . TRMERI[ 1], e ,2002,37(2) 110 —13.
(18] 2. 5 ff1 70V i 25 58 A1 A 580 A %l R 4
SE B[ T ], BhiaE 2k ,1995,30(1) 110 —13.
(1] JERH PEzE - 2R sP ] Wi s [19] i, LA, 2R 4. BARS RS 7 1Y i 4
[M]. dtst Bl e, 2001. PRI 4 T L T]. T3 R4k BT,
(2] HRUL, KRR, P ENE - W KEEIM]. Jea: 2004,17(4) :414 —418.
B2 iR, 2008. (20] MK, AR R AR M]. bt 55
[3] FauA, TN KRz~ (M]. F 5P E O L ,2002:45 —47.
TR R 2 A, 2008. [21]  XEiHE, B2, FIEE, & KA Wik T A
(4] WBSF, S8, K Z M, % U8 ( Meretrix) 16S PRI IR 43 HE AR T R WFFE [T ] o K B
tRNA 3L K& ITS1 JPF I R G200 S “#,2007,14(6) :889 —895.
WITA ,2006,37(4) :342 —347. [22] XVEi#E, M2, FIEE, %, AL DR IS H
[5] CHENAH,LI Z X, FENG G N. Phylogenetic HIHR IR 25 M A0 M [T WK = Wt 5, 2008,
relations of the Genus Meretrix ( Mollusca: 29(2) .73 -81.
Veneridae ) based on mitochondrial CO 1 gene (23] /N, ML, B0, 5. VUSRS & AT e

sequences [ J |. Zoological Research, 2009, 30 (3) .

o A M I [T ). K™ 22 4, 2002, 26 (2)
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97 -103. M FIEE [ T]. P EKRE,1999,6(3)

[24] BEHIL,HFEE. SRR T &4 s 1 96 - 98.

[T]. BI5TWE,1992,11(3) :238 —243. [33] HMWME, S0 R, BRI, . v 2 5 2 A F R

[25] YING X P, YANG W X, DAHMS H U, et al. WM & B SR A s [T ] 15 2R,
Spermatozoa and spermatogenesis in the northern 2009,31(1) :125 -131.
quahaug  Mercenaria  mercenaria ( Mollusca, [34] Wkidih, bRasse, S0, 22, Yo ol 52 kS Fn 1 op 24
Bivalvia) [ J]. Helgol Mar Res,2008,62 ;321 —329. AT N B AR M2 28 [T]. BB R2E 2241,

[26] ALFRHE, £1EF HFL, 5. Hiflh N2 fEn 2010,19(5) :668 —672
AN [ T ). VR VR 4 ,2000( 1) 224 —29. [35] PARKER G A,BALL M A, STOCKLEY P, et al.

[27] ZEUHZE WA M, Wi, 5. Ze @i @ x s 2 Sperm competition games: individual assessment of
RZAE AT ], BT R4 ,2007 ,46 sperm competition intensity by group spawners[J].
(2):239 —243. Proc R Soc Lond,B,1996,263:1291 — 1297.

(28] L3, THF, TUA, & KOGk o 72 [36] PARKER G A, BEGON M E. Sperm competition
PR AZ Y BS REAr ZE LT ). IR E A R, games—sperm size and number under gametic
1999,1:34 - 39. control [ J]. Proc R Soc Lond, B, 1993, 253:

[(29] Hewd, (IR, SmEle, 4. JEA IR 520 b ) 255 —262.

MR &K B FE RO AN M 22 B [T ). 7K P2 2441k, 2004, [37] STEPHANO J L,GOULD M. Avoiding polyspermy
28(6) :623 —627. in the oyster ( Crassostrea gigas) [ J]. Aquaculture

[30] Z=uKkiz, AT, IRENVE. WK BT ZAE A )% 1988,73:295 - 307.

ST T, W ERI2E 2005 ,29(4) 168 —T72. [38] TOGO T,OSANAI K,MORISAWA M. Existence of

[31]  JRIRN, XNTT, Z200, 5. S ERBE UL 20 40 i ¢ three mechanisms for blocking polyspermy in oocytes
WEL[T]. B K224 B R B 2# /R, 1993, 39 of the mussel Myfilus edulis [ J]. Biol Bull, 1995,
(5):115 —120. 189330 —339.

[(32] M, WD, LA, 45 AifL I DL 32 A ORIk 2oy

Bt - [l e 10 352 B
LR ZHEIN; 2. K575 3 K TR0 4 ~5. KE T ABR; 6 ~ 7. 85— YU RS ;5 8. A — MR HE 5 9. 45 YUl 2 1815 10 ~
L1 BB AT UG W15 120 58 AR MRHE 5 13 ~ 15, ME REJRUBOE IS 520 5 16 ~ 17. M HERURI S 5 18 ~ 19. 35— BN P 15 20 ~
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Explanation of Plate II
1. Unfertilized mature egg; 2. Sperm; 3. Sperm attaching to the egg; 4 — 5. Sperm penetrated in egg; 6 — 7. Anaphase of the first maturation
division; 8. Release of the first polar body; 9. Metaphase of the second maturation division; 10 — 11. Anaphase of the second maturation
division; 12. Release of the second polar body; 13 —15. Formation and approach of the female and male pronuclei; 16 —17. Chromosomes
association of the female and male pronuclei; 18 —19. Metaphase of the first cleavage; 20 —21. Anaphase of the first cleavage; 22. Telophase of
the first cleavage; 23 —24. 2-cell stage; 25 —27. Anaphase of the second cleavage; 28 —29. Telophase of the second cleavage; 30. 4-cell stage;
31. Anaphase of the third cleavage; 32. 8-cell stage; 33. Two sperm entry into the egg; 34. Three sperm entry into the egg; 35 —36. Multi-male
pronuclei formed; 37 —38. Disordered chromosome separation; 39 —40. Abnormal cleavage.
CHS. chromosome; CHT. chromatin; FPN. female pronucleus; MPN. male pronucleus; PB1. the first polar body; PB2. the second polar body;

SN. sperm nucleus; SP. sperm.
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Studies on ultrastructure of spermatoazoon and cytological
change of nuclear behavior on fertilization in Meretrix lamarkii

DONG Ying-hui, LIN Zhi-hua" , YAO Han-han
(College of Biological and Environmental Sciences ,Zhejiang Wanli University ,Ningbo 315100, China)

Abstract; The ultrastructure of spermatozoon and the cytological change of fertilization process in Meretrix
lamarkii were systematically studied by electron microscope and fluorescence microscope. The results
indicated that the mature spermatozoon (45.2 —47.7 pm in total length) of M. lamarkii, belonging to the
primitive type,consists of head, middle piece and tail. The head, like a long cocoon in shape (2.5 wm in
length) ,is composed of acrosome and nucleus. The acrosome is conical in shape and has a subacrosomal
space inside. Nucleuses are cylindrical with fine-grained dense chromatin, having front nuclear pocket and
posterior nuclear pocket. The centriolar complex ,including proximal and distal centrioles,and surrounding 5
spherical mitochondrias,, make up the short middle piece. The tail,a whip-like flagellum,consists of axoneme
that is a typical “9 +2” microtubular structure and wrapped by an wavy plasma membrane. The cytological
change of nuclear behavior during fertilization and early cleavage was observed under the fluorescence
microscope. Like most of marine mollusks, the unfertilized mature eggs of M. lamarkii were globular and
remained at the metaphase of the first maturation division. At water temperature of 27 —28 C, artificial
insemination was conducted. 6 min after fertilization, sperm has penetrated into cytoplasm of egg and
activated the maturation division. The fertilized eggs released the first polar body about 12 —15 min and the
second polar body about 20 —25 min after fertilization. About 30 min, sperm nucleus and the haploid female
nucleus developed into the male and female pronuclei. 35 min,the male and female pronuclei matched into
an association nucleus after their chromosomes formed respectively in the center of egg. 40 —45 min, the
chromosomes were separated equally into two daughter cells which are different obviously in size. 55 — 60
min , the second cleavage finished and formed four daughter cells, one big and three small. The process of the
second cleavage was fundamentally similar to the first cleavage. 75 — 80 min, the third cleavage which
belongs to the type of spiral holoblastid cleavage was completed. In addition, the polyspermy with an
incidence of about 1% in the process of fertilization was also observed. Though the polyspermy didn’ t affect
the formation of male pronuclei, it significantly affected the process of the maturation division and the first
cleavage as a result of abnormal chromosome division.

Key words: Meretrix lamarkii; spermatoazoon; ultrastructure; fertilization; polyspermy
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Plate I Spermatozoon ultrastructure of M. lamarkii with SEM and TEM

1. External shape of sperm( x3 000) ; 2. External shape of head and mid-piece( x20 000 ) ; 3. Longitudinal section of sperm( x20 000) ;

4. Longitudinal section of acrosome ( x30 000 ); 5. Transverse section of nucleus ( x 20 000 ) ; 6. Transverse section of mid-piece
( x30 000) ; 7. Transverse section of proximal centriole ( x 60 000) ; 8. Longitudinal section of mid-piece( x 50 000) ; 9. Longitudinal
section of flagellum( x70 000) ; 10. Transverse section of flagellum( x80 000 ).

A. acrosome; Ax. axoneme; DC. distal centriole; F. flagellum; FP. front nuclear pocket; M. mitochondria; N. nucleus; PC. proximal

centriole; PP. posterior nuclear pocket; PM. plasma membrane; SS. subacrosomal space.



364 Ko ¥R 35 &

BRT FXUEZFHERFHAPRIENREBHIE( x400)

Plate I Cytological observation on the process of fertilization and early cleavage in

M. lamarkii under fluorescent microscope( x400)



