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Preliminary study on fertilization and embryonic development of
Tegillarca granosa (%) XScapharca subcrenata (%)
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ABSTRACT The fertilization experiment of Tegillarca granosa (%) X Scapharca subcrena-
ta ($) was carried out three times at Qingjiang Field Research Station of Zhejiang Mariculture
Institute in July, 2009. Consecutive cytological observation of fertilization and embryonic devel-
opment of Tegillarca granosa (%) X Scapharca subcrenata (&) were conducted using both

optical microscopy and fluorescence microscopy (Hoechst 33258 staining). The results show
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that sperm of S. subcrenata can attach to the surface of T. granosa eggs rapidly and the acroso-
mal reaction can be achieved successfully, Subsequently, the interspecifc sperm activated the
meiosis of T. granosa egg and induced the releasing of PB1 and PB2. Then, the male and fe-
male pronuclei fused into zygotonuceus and the cleavage began subsequently. The rate of cross-
ing fertilization was approximately 60. 2%, and the early embryogenetic development of T.
granosa ( %) X S. subcrenata (§) was slower compared to those of intraspecific control
groups, respectively. During the whole development process, the blastula stage was relatively
long compared to that of control groups and the embryo was obviously abnormal, which may
only reach trochophore stage and died before D-shaped larva stage. Trochophore larva of T.
granosa ( ) X S. subcrenata (§ ) were found to keep excessive cilia growth. In addition,
polyspermy and multiple separations were observed in this experiment.
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EXBME-MEENEM TR BERBST BN TR REO S  RESHE ZHNHT K> E
Y. BXEFTCHEK=EYHSHEBHEPRETERNWEARMEK 2000, LHAXKZEHAR
BUEZ FFHT LR, CERBTERMSFREME LML, ENEL ATRXEHELS K
B, HEEZRAE. HANEN/ICHEELME BN¥EFTERE T MEB N Argopecten purpuratus 58
W Il Argopecten irradians irradians( EHEE 2009, RZHFLE N Chlamys nobilis 5F5FLE N Chla-
mys farreri(£ ¥R 2006;%  FLE 2005), LA I 5 4R 3 B8 I Patinopecten yesoensis ( F 5 ¥ &
2006; BERWHZE  2006), 5445 C. ;zijrpona 5K C. gigas(BREE 2009, BEHMSHLFMGE
WO 1999, HRIF%E 200DFMHRTIAE. HIEEFEITRT XRWHY; Crassost reavi rginica . {4t
WE SR A WG C. rivieclaris (Standish ef al.  1993), KH W 5 8 E F 445 C. angulata (Patrick ez al.
2002), KHWF SRR A H W5 C. sikamea(Banks ez al. 1994)F L35 .

T FIE R R BI R E B K SR L3S, Hp R h R BB K U RN K2 —  EREEE) o,
R EH—HESFHESM. 2FNERS. BHMMEH LB FHRAES YT Mollusca, 88 4 Lamelli-
branchia Mt B Arcoida . #t# Arcidae BIIREH)B Tegillarca FFEMIE Scapharca , ZEE DX EHFEAFER,
FRRRAMMER, TR EREARAT LM ERBHZER., BETHE LB ZRARETEN R LM
B2 A RBEN R R EMAHMERER T, KEFHR R SM . ALBRAFRL S, X iR
(POXBHOIHTTALBER AN EACZEIBARXFREFLATHERRLY U RELIRIFITTH
BHRCBHMBENAREYENRE AP THRREBTAN GEEAT B EEHMHE R #E
B 38 R 4 () R R AL PR AR 4

1 #RE5F%

1.1 ZLEHE

ALET 2009 4F 7 A T AIKEHT LA K =R OT T IR VO RL B EE s 4 . BT PR ot 3 DU B | S Ut
HFEE, MR AN S EFHEE. BT 2t W B K EEH 10d AL BAER, A TFEH.
Hoechst 33258 WAL ARFEWBILHE R KREYHEARWTRF.

1.2 SLBAHE
BUVE BT r U ol L S B S DL, B T 465 4 A K O B 7 L 43 B 0k B 7 % U o R o A N, PRk K



R EAEWE RO XBHOHZERIMBERZETIBRNALTR 71

Mgk T, LRI BN R A B i IR K AR R b PR B L HERE . X ERERAY B F A 300 H 1 500 H BT E M
Uk, WEt, BRAHAL . FERMHEI 40 min GHEA, P REL B RN OIERL 1 LIBEKMERF
EYHEARE , B4 W TEEAR S~10 M TFEA.KIBHE 27~29 C., @R fEM B8 3ZH A3 H
4,

ESRESRIFEN 1 h 2,58 5 min BUAE 1 %K ;60~120 min, S8 10 min BUEE 1 1K ;120 ~240min, %
F% 30 min BURE 1 IRGBREUIIA DT 1 000 0, IEUREM A AN RHBREE . FHFET 4 CHkEP. HEk
BMENELAEZBTREN L.OISHEA . AEE T WK, RAXEMEMENAERERHO0. 1 mol/L B
PR (pH 7. )Wk 2~3 IR.REE TEIH F . FH Hoechst 33258 YLkl e B L 3 T 44 5 min,
14 FE 1 J5 7€ Nikon 801 32 9% 5 54085 i % 5 K (365 nm) FUL%E, CCD H1 M8 (IS 2007),

VI ESCIHER 3 K.

2 HRESH

2.1 REH(F)XEM(SIRXEREBEREEANE

TR AYRZ R (0 min) REMRE (B 1-D.ERABRMET SRR H A, WENRECERI-D,
B T55 1 BB 2 P I, i R UR B 0 R BE X ST I HE S AR A E AR b A B TE TR . R A
T (SPYEFOL BB T UM E B LT HRAR ROR R BT HEBTOCERT-2).

XA BEZAEIN R R T HBIHANMT .

2~5 min AF TR0, B T EW AT WAERR 1-2), PR BMET WE LK BUIAT 40 T4 1 WS4
i EMmI-3).

10~15 min: XFBIHE T A G0, 57 WK SR B IR BUJS W15 M8 1 K AL U 2 BT 8 F 3k 30 8 i A BB
T AR AL B RBENLA (B IT-4) . W T ABE , i T 59 7 M 5 FF T i BORORS A% 42 0 B 5 808, BB B
KBEIL TS 1 WS R EH R 3h, e O RTE L 8 22 (22 5] T B i 00 A 3 (AR 11-5)

20~25 min: KAWL THE | WP REH . EHELT MR, FHREB B E —Hik. (AR
I-3: R I-7),

25~30 min: KB H—WKHH , A B E AR R, AL TESE 2 IBE FUE H AR B HE 58 — ARk
(BT -4 B L5 ERI-8).

30~35 min: A4 HEH S TARIR WL BRI .

35~40 min: M HERAZIE B AE M L-9 BT AR AR BEEREK, T BUERE. WRREK
A e € T SR TS M JRAE , E R SRR/ (TR B 22 0, — IR B AR L B LA B B /N TT L BN, §E S AR 1A
HAERRE MRS, BRI R RER,

45~50 min: KEIFHEH R HE HERZ R AR AR S (B T-10. AR T-11), 2T 8 2 5 4 o
ROAMBEAHERREBRETERS(ERL-1D, A8 BHS 1 MRIGHEERE THA (ERIT-20),

55~60 min: K#EM4E T 1 WIRPHIERT-12), FHEH =R WL R ER S BRER.

60~70 min: KPR | WK, ERAMCRES, FHHAAS 2 WA, RHAE ORI
Zagl, WA R/NESE(ER L -6 BRI -7 BRI -13. B I1-14) .

70~80 min: KEBAFALIESS 2 WHNRG W, HEE B T 4 400, A WA HESHE 1 SRRt ™) LABP R (B AR
I-19.

90~100 min: K¥HFERG7E RS 2 WINR L, 2 4 dMOIRZS (B T -8 R 1 -9 B R 1 -15. B 1T -16).

100~120 min: KRS RAESELH 3 WO, & 8 MRS (B 1100, Ao RAEER.

150~180 min. 16 ZIMH,. AR C LR A S HMMAAR 10,

ThERERNEHERLDER L-12),. &80 48 h M BATERET DB, A BERBRK, 52
FET .
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1. VR AR R T 52, KT RHO0 3. e — ik 4.5, HEB B k6.7, 55 1 RIPFL;8.9. 55 2 WENE 10, 5 3 RENA; 11, 240 Hunt
512, 40540 U (X 400) SP: #F;PBL: 55 —#fk ; PB2. 55 M & ; PL: &1t ;CF: BIZ4 ;CIA: 4%
1. Unfertilized mature egg; 2. Sperm attaching to the egg; 3,4. Release of the first polar body; 5,6. Release of the second polar body; 7,8.
The first cleavage; 9,10. The second cleavage; 11. The third cleavage; 12. Multi-cell stage; 13. Trochophore stage ( 400)
SP. Sperm; PB1: The first polar body; PB2: The second polar body; PL: Polar lobe; CF: The cleavage furrow;. CIA: Ciliary
B T VR (O X Bl ()R LR IR AR K e SR
Plate] Cytology of the fertilization process and early embryonic development in T. granosa (%)X

S. subcrenata () under optical microscope

22 RXZIFERERREHE

Vet B A2 KRG R 60. 2%, YR LB AR HRNEREBB T 05X b, BRI EAK H KA
5 2 30 4 2 8] 19 320 9 Be ARG %2 B R AEAT LU, SRR W, Je 30 SRS O B 2k P R IR i A B E R BOR A
it B2 FE S () b A W IR . Ze i S2ONg BN 1 LA — AR A i I R B B SR HEIR T 10 min, Y BEER
A4 g Bf [R] - E 43R T 20 min, 1 H BESE 1 YR BN 2R A B[] J0) S 3 43R T O 30 min, MRRAG K F B EA A, IR
JRWE M TR BARE . W HRMERERK . RAFAEBNRE, REPHETTUDRERFRHRI MR,
FRBRBK,HAFELESE DB, BRE LTI,

2.3 RAXEZERHMPHBRENTREER

A ZRE SR P R, ZMEIWRE H BT HE A A e 1 AR AR A 3 R R, BT o 32K
He B 2128 582615 %0 F1 270 . KR ZBCHEBOPI A A, 1E B0 3R o A A 24 — 3B 50 AN HE OB A, o BF 7 Z 4% Ja 1
KA ARHE B RO T g R TR . 55 1 RIIRE , 0 3% BUE AR , 320 09 50 S A KN 6/ F
A AR T -19) 8 R A R RHRR 1 A i (B AR T-200 558 1 8 4 AR J = i A% A 22 4k 5 HE O A R 48
FKAUAEL .
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1. JRUH ARG T ;2. B T3, W TREON 4. H T ADN;5.6. 35 1 WORMA R P ;7. B— ikt 8. it ;9. M REREGY
B 10,11, B A JEURCHE S , M B B A0 (PRI 451213, 55 1 IR R RN LS s 14 2 A 15. 5 2 RONBE ;16 4 UM 17. &
KA 18, S4BT ;19 AHMRAARSZRGIN;20. R 1 R SZHEBE (X 400)

CHS: Yt {5 & ; SP. K T3 SN K 4% s PB1 : 45 — # 44 s PB2 . 55 — il Ak s FPIN « M 4 J§UB% s MPN .« MEH J % s CHT : e 8 I

1. Mature egg of T. granosa; 2. Sperm of S. subcrenata; 3. Sperm attaching to the egg; 4. Sperm penetrated in egg; 5,6. Metaphase and

anaphase of the first meiosis; 7. Release of the first polar body; 8. Release of the second polar body; 9. Formation of the female and male

2

pronuclei; 10,11, Approch and association of the female and male pronuclei; 12,13. Metaphase and anaphase of the first cleavage; 14. 2-cell

stage; 15. Anaphase of the second cleavage; 16. 4-cell stage; 17. Multi-sperm penetrated in egg; 18. Chromosomes separated into four

groups; 19. One-polar-body; 20. None-polar-body( X 400)

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

BRI JREECS) X EHi (L) 2R R RMER A B SRR EME
Plate[[ Cytology of the fertilization process and early embryonic development in T. granosa (R X

S. subcrenata (&) under fluorescent microscope

2.4 ZHLXEZHER/AFKVRALBHAE

FEE N M R R B T AR — 3B/ A I B A M 2R B A, L WURE SR i B3 o 48 R 22 B0 (R
M-17 R T1-18) , BEANHE 7 7T LAtk A Rl — B0 F 9 LR FT 5808 . K T A B0 B0OR % 2 fB 5 A= I ik e 5 , 7 22
B T3 BE AR IE 5 1A B2 K5 19— RF Hk th AR A O W02 B 2 B B R A AL FER &

3 i

3.1 RMEEMPZHATITHE
WM BT R NABETMNEEFRZ —. #XANEE GETEERERXZHEETIT.
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HAERANAER RS A RREFAMALEE RN AR B ZHZHEEYFETTHR, M. X TLES
Q983X S Bk I Pinctada martensii K B3 N Pinctada chemnitzii M KB 3RH: I Pinctada maxina
PR A TRZZEEBRETTRE GRIUES T RZHA LT FMZAE; Que 5 (2002) X K 4t 45 #0314 47
HTZRERYE, X H N IEE AR ATITH B RRE B SRR 525 (2005) X i LB
MXERHILE N, B EEE Q02 XFUF3 M I X ASFLE DT T R LW, X B 5T A LUk B T HAZ R
WM, ZLBPBMMBHAS, B LA THERE XA ACZEERARBERETRE. 5
RBBZAOCZRENREEEAERAER BE 2 RNBEH BEALTE. RBREXEARE. RXBEAE
BENEERTFERENEETE BARIEATHAEZRBW AR A F S TERERT BBERET FH
HEMFTRESE,

3.2 RMEEHRZTHFEME

WMH RN KRBT R EARFEAME, THAES1986) G R e KA RMUERMEELK, 7
BE R AR, EAZEXFAURBAMARE S K ABRERAZRE R/ NI ZREEFTHA993)H
BB BREXMEMES ZANERALN BREFTFRENFR L S EHUMER, ALK, BB A
PRBE e ok T B AR R, 2n=38 ,NF =76, ¥SF % (1996) % 3 Fivf i) e & 1A 4 B HE 47 T LLAR 5,
SRR, R AAAR 28 m+10 sm, T EBMARAEAR 14 m+22 sm+2 st, BRAFHAR, BREE
BB KN BREEE LA, G RN BRI KR TR AR, REEE S (2000 X F 4 B 8
Wit Scapha rcabroughtonii Schrenck If. 40 i ) DNA AIXF S B #4T T &, G REZH, i 5 £ 6. B
DNA SEBMERAK, WA T ENMZ M EER R LBEMIL, AR HE2RE —ERRME. — BRI,
A RME TS E MO NEAEZEHEENERERD, AR EEFRE S RAERME N
BEXT RS EZR L. 2SR SIS A E AT B T RO T B A5 R 5, B 7 3% 1 A BC A R B0 1
FRRE b K T 24k 45 4 (Strittmatter ezal. 1985, #FMELMAEOMNNT B BELZRABRASTYHRS,
KRGS N—k IR S H — MR (Yanagimachi et al.  1988;Dunbar ez al. 1991, BRI R fhK
M TFRAENZEREG SNBSS, A8 P B RBURE 7 7T LI A VR I8 b, 8 750 o) R Y
T REAE I K TE B M TR 3T 5 MR SRS 2 (B T i Pl T R R R A R AR e B R R R R G R ] 3 R
MM RN EAD AL CEARIFR .

3.3 kBRI .SBANRAKRSERET

REESSELENRLEEEHPRELFHIANISL, K% QOTEFEFHILE N NG ENITE
RERT 3ANGEEMENLSBNS ., EER Wakayama % (1998) 5%t PB1 K B ¥ 1 #1795, K3 PB1 A
LB FAEN &S T MG REA P OB —BEHTIER 2. E8IE% 2005 7R EMEN KIEK K
Fi R REHER— DR RS . A LB Pt A A S — o A HE R Aok R 1k, B,
HEBR 1 AMRAR SR AHE R PR RS i R ST OB EH 0 B AT S EM R R E A 5.

ERMAEH AW BRI RREEEANRR., AR EN KT L RFEE. FEEZQOODERT
BI(P)X KM RTFUERT RN HEABRSE . EREELF, ZENATREGHRZ —MME2EL
HMHSEZE XN K EEZEAR, THEEH TENREET ESIBHBEZR A NG KK E.
Schmell 2 (1983) 1Ak , 32 45 if 55 ey (37 785 10 0 B2 J7 S B0 L [R] BH 1F B 6 AR . AL L5 R AT, A Bl 77
PLE A FES0E TR 0P 7, B R O AT AR L b FRSEA AT A ZHEANAR ., BTFHANTR
&M A B G LR, B A TNE S 2 A R A BB F P, AT L £ 89 4 3R R 4 R A, S B4
RENSWUHFEEBETLILE., AEELQODNN, EEE I EREFENELAT . REEREERAHEK,H
AEEEEWNR, RALBARRALOCREBARLERE, L WZHEIIRAS N AR EFEATFNEERE. X T
B AR AR ER TR DB AP R T AHE AN REERALSBEREEYIEIFH FAHE
L, EFEARBROIFRER . SEREBE W EERE,BEEHRM TERILSEHHIENAZBERE, P RN
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