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£ (26+2) °CHYFF R AT 8 M) AC LS 50, PR ER SR
FEBRE B
1.2 FH&

FR GG B P IR G R B M, 1R
S WL ZE 3 I 7 O ) P A AR AR, DA A4 B
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PR W, i) 7E AR IR 5 R Y46 min, FEH]
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BE(UV365nm, 10x20)F, XF45 12 AY 32 kG A i
WIS R VAT R, Gt 24 hi kb T45 &
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PERGE F I 4 1~30 dAYIEJG B TNovel
N-300MA: 97 b S8 (10) T W 5245 £ R A IR i &
R, BAREMITTRGR, St BB R

HIFESHT SLE KR HISPSS 13.08 ik 1T
G307, JFRFEL IR R J7 2253 1 (One-Way ANOVA)
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Tab.1 Developmental process of fertilization and early cleavage of H. tuba Gmelin with fluorescent microscope

JLAITE RALR
developmental stage developmental process
OCHR A5 5T ERIRI AR RGO RN, “FIIII420.33£0.03 mm, AZAHAL T A — KB R YT, G 9 G e AR TS
xF, BEFHHRES AR S 3 R AR E AR _E(BIRR-0).
10K T B ) EVOCEMEL T IVE AR T, AR B AR R R i (s, KT T 00 73Rm, MRy
hR-1)o
205 T NG BEA Qe (AL TIRAPIRZS H A TREMR £ R T 00, JOHER SRt NN IR SR, A RSSO

TERERTE, IF I8 Z 0T R R (B RR-2)
HES TR B RVE R AT UG 0 8, — G AR I, 53— ARtk M R TT IR 3, TR — O

3CH— IR 3
o 2R IR A (B RR-3)
ACHE R

% 161 BRI A IS 2E e 0 (A BT T, Rk A T R — Ak . B B A RIS AL s, BT HE S (E & A Al
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BLT 58— AR AR R T7 AR S e LRI AR 77 s A7 38 ORI 3R, IR sl e oy B, b — S gtk

et oA, TEREE Ak, 55— 2 G (AR LR B TE R ST N (JEIRR-5) 0

O(MEMEFAZTE K, LA

BRI SG KK, TR BT T, RIMEPE S . 90 T e i Ry i, TR

SRR S SR AR CAROMERE A% (P R-6-1) 0 MfE L AREPE JEAZ K B B KRB UM LA, R AR RS (BIRR-6-2).
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WG U9 AE LA o 2R B 20 FE b R B R B A
F2EPE, FASDREENZ R E W BALAE, 0~24h
ENEENBARZHRINRALE, MELE
i B BRI D . 0 b BIORE T B AE B ORE
Ty AR AIRELSE, 96.38%+0.09% K K %
KOs 1hKSFRIEE . ABRBIZME 2 30T, 1337%*
0.02% 19 U F-HE H 28 1A AR, 12.74%+0.01% A9 HE
MR, B A TR E AN T A 6 hf
6.05%+0.01% 1) 524 B 5¢ L MERE A% Al G, 5.86%+
0.00%53 24 W24, 17 11.39%~14.78%HY iA J2 Ab
THEH AR, 101.37%+0.00%4E T4 1 A G
R, RIMBRELSE ; 9~24 h, SZAEUR & Mo
SLAE U240 M R AL M, RS B BR . A BRI 5
Ao BRI hZJa, A LEL BRS T K BR
AL (3R2).

ERIBEA NI, B0 Y R T
WZHEEAE. Gt &M B2 FERKHN: 0h
B, BREENKZHARZHEIN, ZHF(10.08%,
RNZHEREARLRIT MG, 1 DS AR
R Z ZRERN1096%, ZROGTFERETFA; 3h
He A AR, 2K 28 9 38.84%; 6 hik Az M 1k J5 A%
Bl G, IEETSZ2RE 3 039.16%; 9~24 haz K Ui % i
GR LY 240 f A 4Zm i . Bk =05 24 h, KZ
ZHEIIC O A AL, T 2K R 43.14%,
440 L () K B RANS.70% B [H 3R 7 2243 BT 4
P, A IE] A2 R 2 R B (P<
0.01), F:rf10~3 hiy 52K 28 4k 1t 3 (P<0.05), Tfii
3~24 hif) 2 K5 3R 110 22 TR i 2 (P>0.05)(£3).

KorE ¥R 40 %
23 EABEBRNABRERSIT
EHAEE QL AR, BN KB B

HOAE O N IEAT, RS RO REIR, HEE
FEWCAH B AW TR B B, AR R B,
EMIERIGEE LR, 786 hi, FEA S,
ZAG AL, 1 dEI24 AT LUIE# & B IR E
KA BAMMI, AR E2(194.53454.77) 15 6d
EAEERBAE, WREBOR DK Z, THE
(16.25+2.28)1; 12 dif, G A E EMAR, %L
HA(14.50+1.14)1 s BE 2 18d, MIGLIIERS v
e —MEZRRIESE, BITIER, 29(13.54:1.99)
A5 KFE24 di), WIAERIE A IRE, BHFK
WoE R, SkE . R ERRENL AR, T RE4E k)
Ase, MR AIRC R B R E, H R A
B, #£5(13.26+2.05)1; 30 ditt, P3N HERR GG
BT, 29(13.20+1.87) 1 (F4). Fit kW,
BRIBMIG L BB, 6 d IR i A
B, Z2F6~30d, HEMIZEHE, KRBT
faE, ZRAKEIL.

it
MIERZE SN

DU FpANTR], FUOHE R JSAZ Y 455 O =X
WA, — A ARG S WA A
L1 W (Chlamys farrerid)” @ JFAZ R G, M. HER
B ESERE, KRS, Je oWl —
W, TBINE T Y O s R I A A i M
JEAZ A ERER A AR S, & AE R R4,

3
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Tab.2 The percentage of eggs of H. tuba Gmelin in different developmental stages after fertilization

LI e

time after developmental stage

insemination OCRZZAEUN)  ICKETFIHON) 2~3CK5TABN)  4(PB1HEH)  SPB2HEH)  6(HEMEFZALA)  7~9Q41M)  10(441 1)
0h 96.38+0.09%  3.40£0.00%  0.23+0.00%
1h 77.61£0.07%  11.40£0.01%  10.99+0.02%
3h 60.84+0.10%  0.57+0.00%  12.48£0.02%  13.37+0.02%  12.74+0.01%
6h 60.55+0.13% 1.3740.00%  11.39£0.01%  14.78£0.02%  6.05£0.01% 5.86+0.00%
9h 60.84+0.06% 9.1840.01%  14.87£0.02%  7.95+0.01% 6.85£0.01%  0.31+0.00%
12h 60.33+0.04% 7.9940.01%  16.05£0.02%  8.20+£0.00% 6.58+0.00%  0.85+0.00%
24h 56.96+0.08% 437+0.02%  19.37+0.03%  7.85+0.01% 576£0.01%  5.70+0.01%

e KRB BH10~105 3R 14 (110~ 106 BUAF X BL

Notes: The partition of development stage corresponds to the 0—10 phase in Tab.1
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R ERABNTEIRBRATELAEMBNEZEE
Tab. 3 Fertilization ratio of eggs of H. tuba Gmelin in

different developmental stages after fertilization

SZ R IE)/h R I%
time after insemination fertilization ratio

0 0.08+0.14°
1 10.96+1.08°
3 38.84+2.27°
6 39.16+2.92°
9 39.2042.33"
12 39.68+2.26"

24 43.14+5.92°

T FREANR] R I [ AR 2 3 1 2 57 (P<0.05)
Notes: The different letters mean significant difference (P<0.05)

x4 ERBRERAEMEITH
Tab.4 Number of embryos of H. tuba Gmelin in

different developmental stages

KA/ KEEZ FEEIREUA

developmental developmental number of the 1‘4{/&5/{‘#
. std. deviation
time process embryos
1 A2} 194.53 54.77
6 KRR 16.25 2.28
12 WIE 44 ER 14.50 1.14
18 IMREE IR 13.54 1.94
24 2MER A5 13.26 2.05
30 MR, B RIRAETE 13.20 1.87
275
250 1
225 A
200 w
L 175
2 150 1
<8 125
L 100 =
Jo ]
o 5 20
==~ =) 5
g 15 4 F I 3 g
=10 A ~
5 5
O T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30

KA E)/
developmental time
1 ERABERAEIRETHENTK
Fig.1 Number of embryos during the embryonic

development of H.tuba Gmelin

RATE A F YR, 140 SChs (Meretrix mere-
trix)?", A 5E FHHoechst 332584 (4 L) K ¢ ¢ i

PO TT ik, X8 f IR 0 M R A B 4 A i
e B AH AL BEAT T AF 4RSS, LA B0 40 i
BB BRI, B R RHE T, ML
JERIE W, A, RASERME N —KE
A TG R AL, T A% Ak o7 i 1] B )
e, A A T O AR S

32 ERBHNZHETE

YR 52 K ok PR AL HE RS T AR L HE AR AR L
SOk R E B S A B RS o DL 2K A2 R A0 I S AR
ek BB EH B A PR HEENE, fEi
ERERMp YN E SRR, KRB EFN
WA R EIRMGEH, B (Scapharca
e hif (Tegillarca granosa)?" . JEfE
TEWA AT (Ruditapes philippinarum)®55 , HAF55E
RN BB IME . TEXGE RN Z R,
RS2 RG RE B m, AnHEE E eA  2R
FIRFN90%LA P, AW AT LA ik 100%, RIETA
1) BP 7 #F AT LLSZoRE A B U 2, A ) b R A 1Y
WLl (Scapharca broughtonii) 7438 5 K R AW 5 ik
92%", T 2RI ZKG A e b R A b . TR
PP IR B AR Y T A S R,
IR ZHRE RN, BRI NIRZE, 2K
LIEHE KRB ZE, ARS8 o i U
P WA AR MG R o B, IR R A
PRI REE 24 hiN, — IR B2 AE R 2
43.14%, [FEXGERMLIL, HzMREME, BT
[R] Sk B S 14 2% {2 80 (Haliotis disversicolor)Fl 43 ]
(Haliotis discus discus)%% 38 I 32 4 %.26.00%'"",
X—ZHERN R 2E R 2R S 2R Ly R
KB P RS IR Rt — DT,
3.3 1RBINAIT RKIE S H

T 12 AAAR 22 7 BP9 Fh 28 B IR G 4 7 ol A
R LA B R T O A AEAE T, DR B AE )
SMMSIEH BB A 220, BRIFALFIFHE
BEONRE IR LB IR, B IRIG K H
IR E TR Z P, HOIFRE IR,
SRR F IR A HL ] ATE R, HRAER
B 40 0 2 R R B, R 7 O AT RE R R A 1k
H YOI, FAE19874F, Morton™ gt A A
EMBERB LT PAERTINHS . AR
T, B AIR M IR 3418.750 /R4, bR
WNBIRLZ NG UL kTS RA A E, FA

subcrenata)® .
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JgErh ALK BB, 6hNERZ R RE, 24h
JE AT HE 56.96%+0.08% ) AR SZAE U, 23.74%+0.05%
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C&IbERE, WEAEW., Hrh—JIFnR2H
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15.70%; 6 disf IE % & & 2 KPR IR G (1) bR
1L0.48%; 30 dif, HE SR H B SA I b 384T
0.39%, FHULAT UL, & A IR R T 32 R SR A A &
KB BWAR, —> 095 K ER 53 09 B $E 4t
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W, MW FERZREATMGENEREZ,
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Cytological observation of fertilization and analyse of
the nurse eggs in Hemifusus tuba (Gmelin)

YANG Zeqin, LI Ronghua, MU Changkao, SONG Weiwei, WANG Chunlin”
(School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: The cytological changes of nuclear behavior during the process of fertilization and early cleavage of
Hemifusus tuba (Gmelin) were continually observed by fluorescent microscope. The numbers of eggs and embryos
were also calculated for the whole embryonic development stages. The results showed that mature unfertilized
eggs of H. tuba were oval and the average diameter was 0.33 + 0.03 mm. The nuclear phase was at the metaphase
of the first maturation division. At water temperature of 27-28 °C, sperm penetrated into cytoplasm of egg 1h after
fertilization. The fertilized eggs released the first polar body and the second polar body at 2~3 h. The female
pronuclei and male pronuclei formed at 6 h, followed by the first cleavage. The second cleavage happened at
1224 h, formed 4-cells. The study showed that the zygotes of H. tuba were asynchronous during meiosis and
cleavage. In total, the fertilization ratio was about 43.14%, but the zygotes which could develop to 4-cell stage
were only 5.70%. In a capsule, many eggs were not fertilized, or stopped developing, and both of them were
inferred as the sources of nurse eggs which were consumed by developing embryos. The ratio of eggs unfertilized
to eggs that stopped developing was 3 to 2. During the embryonic development, the number of eggs reduced
significantly during the Ist to 6th day, only 0.48% of eggs developed to trochophore stage, and this ratio
maintained until the juveniles left the capsules for natural environment.
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Plate Nuclear behavior in fertilization and early cleavage of

H. tuba Gmelin viewed with fluorescent microscope (10%x20)
0. Unfertilized egg, 1. Sperm attaching to the egg, 2. Sperm penetrating into the egg, 3. The anaphase of the first maturation division, 4. Releasing the
first polar body, 5. Releasing the second polar body, 6-1. Forming female and male pronuclei, 6-2. Fusion of female and male pronuclei, 7. The anaphase
of the first cleavage, 8. Mitosis, 9.2-cell, 10.4-cell.
CHS: Chromosome, CF: Cleavage furrow, FPN: Female pronucleus, MPN: Male pronucleus, SP: Sperm, SN: Sperm nucleus, PB1: The first polar body,
PB2: The second polar body, PL: Polar lobe
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