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6— " HI R FEEN T T L DL =f% 4K

WEE EFE 4L A xR s HER F OB
o K7 BT 9B 2K I, 58 266071)

Fang £ W

OB SRR K2 5B, 266003)

WmoE H 6— —H B FENE 18 (6— DMAP) 4bFT, xof #0df) A fL s DU S8 — MM ™ A = A%
RIS B S S HOEAT 7RI A 455 DAPL Je Al 506 B U 84 0 i 1 T ah Ak 2 A 4k 3
LIRS ) 520 90 G O AR AL A 2 RS = A5 PR 5 3 30 4l U 0 SR AR, X = A A A B2 N of T 4
IR AEREAT TS, SRR, IRAG T 73 A KO0 1 R 4R A ER [A] BLES — 444 f7 4006, 25 )
W 60 mg /L. KL AL FHIN 1] 15 min J 7= B 5 AbBE 45 HRARHE KR 20°C, A5 0R PR TR SEAE 80%
A, BEAERIE 7006 22 A

KA HifLRE DL, 6— — WAL EIRENG, = Ak T

I et S VR R ES B = A5 DI P, DA IR0 DU B AR ™= & L 7= i
FGLI VERE J055, R K= iz 25 — T B R, 5 AEG0E R A b, B s
R IR S Al O I A8 SR, r 2 DR AN T =5 B AAE M [ HA
Wb fese T IR &, B2 Aeie T AR, DRI R0 H AR KPR L PSR A 2 o3 ARAE AL R PRIR
[Stanley 2 1984, Tabarini 198, Allen Jr A1 Downing 1986, Allen Jr %5 1986, Mason 2% 1983,
Yamamoto 1988, 2% T [F4% 19901991, Ef0 4245 1993] .

VFZ J7EAT LA 577 A2 DL R = 54k, o L CB i3 AR Bl . {H CB & — M 251k 2424
v, Bt B o, AR FEL T 24 H. 6—DMAP (6— Dimethylaminopurine ) A& 1T 5 5K FF
R —FhiF T 5, /£ 2 P IR 2 A5 15 S P EUS T R 48R [ Descosiers 1993], HAKEE. =
AN B AT ARE CB A . gL DR FR I Fel DR GA R EZE RS, 2 B Al I8 = 5140 7
WIS XSG 2 —. A SCRIE T 6— DMAP i S L D = AR iR 56 45 3 W 7 6—
DMAP #2755 1551 Jsl DL = £ (178 22540,

1 MESTE
1.1 Ak

FfL R UL Chlamys fareri BUE 5 5 AKF 5 X, 724K 7~ 8cm. 6—DMAP A3 [H Sigma A
H A

1.2 Jik

VR 863 1 % BT H O D =R BRI AT 70, 8638190102 5.
Wicks H 81 199— 06— 16
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1.2.1 SE DU IR 7700 2K

1996 4E 3 A 25 H3E MM 5%, 4 K THE 1°G £ 16 ClEE, 4 A 15 BN BFE700. )
I Bhase VRS 20 B M HESE DL 20 SR KR 17 "CR 20 G it K AU 15L 1
RN, 2 PO RS, N L8 .
1.2.2 6~ DMAP &b

Y7 524 J5 10 min, 23 B2 20 Pm 0 255 SRR AE N 21 4 2 000 mL GErF N, BT 2% 24 200
~3000 A~ L, 245 — Ak &5 40 Y61 50% B, A 10 ~70mg L ff) 6—DMAP 4t # 10 ~20 min, &b
PREE RS, F 20 m 0T2E IS8 O BB N AR NS 7.
1.2.3 Bkt

HCHH 56 %) HL R4 TN 0. 03 YoRK KA ZR 1 50 Y0 g7k H 4 21 30 min, B2 _FIEWRL 0
N 25 % B9 KAK 5 30 min, F45 1 B KIS, A8 MU Camey FRE 52 W (T S I R R =3 ¢
1), YUV fa 25 45 BB, IO € 3 k. T A A 254 [ W N 50 Y0 BTN SRR, R B 4% i
FIMR B AN . 0 R R B A S0cm = Adi 21 0 Hub 3R AR I v kR A - (40 ~
50 ‘O, B Fr 3~ 51, BFHFE il 10 N T, FH 10% 1) Giemsa 76 1°1 B R S AR A —
PRLE i 1 (pH 6. 8) G4t 30min.  H RAK M, B . fEfm 8 FALEE AT gL ok, — 5k
FFL B LA 38 4R 0L tafh, = f50R A 57 2 (BRI — 1, 2).

BRI  Plate I
1. ARG AR, X 10005 2. = A5 AR Gt A, X 1000,

1.2.4  FZAHA B g2

SR BGALLE 4R A B R 45 A5 BURE — 1, P 2960 R R 2,596 % B BEE 0. 1mol L
IR h G TR (pHL 7. 2) 0 [ %€ . DAPL B s, HI 5 AR AE 540 0t (365nm) UL 52 5245 BN HIA%
FHA S =5 20 B I R R
1.2.5 SRR L RRER SRR

SR o ZLPH BAL BN ) 1 73 s AL AR DFH R Al B 2 R O B0 T B
TR D B B S2RE SREU T 2 b A AT 5 30 = A8A 7 2 5 0 AR B A
tt.
1.2.6 AR

1997 ££5 F, AR R ST Sfh 37 DR G v 4 (0], RIS 1 U8t 1038 B 155 2 4 3E4T 7/
PR PE B BRI KBRS RSO 7 m” K TP L I 3R, AN A SR
AR [R5 Xt 41ER 53 351 5 ~6 > L, A5 M G T R, 42 I IR 56 201 Ak E 4140 o
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3 Wz B S, 6— R SRS A AL UL =5 1k 243

e, MU PHEE 5, A K A S Tmm B3 60 H 00 45F Ak Thak k% 32,
2 4R

2.1 NIRRT R 52 A 3N ] o = 5 A 22 I Pty 26 1Y) 5 il

TS24 )5 25 min OK IR 20 °O), 88—k 5 40 % B, FH 10 ~ Tomg L 1) 6— DMAP 4 2 10
~20 min, 58 WL 1.2,
R 1 IR 2R RN S b FR IS [ o = 5 4 2 0 B
Tab.1  Effects of different concentration of 6— DAMP and treating time on triploid inducing rate
ZMIRE (mg L)

AL BRI ] (min)

10 2 30 40 50 60 70
10 12.5 2.0 3.6 45.0 6L 5 606. 6 3.5
15 25.8 30. 2 41.8 53.8 68 2 3.0 1.8
20 31.3 43.3 55. 4 60. 0 71.5 3.0 3. 4

R 2 AR IE A RR S A B AR %F D 2L 4 R i 2R 1
Tab.2 Effects of different concentration of 6— DAMP and treating time on D-larva survival rate
PIRIE (me L

AEFR B H] Cmin)

10 20 30 40 50 60 70
10 95.0 9%. 0 91. 8 90.0 850 0.5 0.5
15 95.0 9. 4 91. 0 85.5 80. 2 7.0 43.2
20 90.0 9. 5 3.5 80. 0 70. 5 0. 2

LEAAY TR 1 FIZR 2 TTBLE H. 10 ~70mg L ¥ 6—DMAP ¥ 7] S H = A4, HobL 60 ~
70mg L 1R R B 175 5 R S

YR R INE] 70mg L, KFR I E] 20 min, VR G = 5K 2 ik 88. 4%, (A ARE R BEI D
T4y rh; 25409 B 70mg L, ALFR IS E] 15min FIZ5 909K B 60mg ML, &b PRI 1] 20min, X 9 Fhik 245
B =5 R 5, D B4 aE 5 I 43, 2% 1 50. 206, 1H S, B8 0 51 [ Frmes ] 4 de
Hoi AN, TE4k S FEd FE AT TR, B AR 0 45 SR 2 WDIREE 60mg L. b B (]
15min, K75 83. 0% M= f51R 2, D B4 BGE 2% 75. 0%, 4 15 TH5 75 (8 TAE A= s H.

2.2 ANFIERAR AE BRI [a] 50 = 7 1A 5 A0 s = R 52

K 20 C& A F, 3285 J5 20min « 25min « B3 IRIAR IS A BRI [0 = A
30min, 4+ % Fi 60mgfL ] 6— DMAP &b 2 A D 2R R B S
15min, =45 A2 FIK 52 W 3 Tab.3 Effects of different initiation treating

R 2k L B, LI AL 3 T A A on triploid induf:ing rate and survival rate of D-larvae
N D G MR A B, R 6 — e BB
—DMAP 4t B J5 #1158 = 54K R 5 528 Uk IR (%) 7.3 .8 0.5
AT R RN BEE UM R, T AH
LRG0 5 BERE A T 2252 RS Ak BRINTR) ASSL AT OB 5E, TN DASEAS B A 7 1K) A2 ) 2
18], R S5 — AR A I T 233 TS8O M.
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2.3 JFAGACBE AT AAL BZE RN AL A 2 - = A5 B it 6 (1K 3%

FELAE KIS 1) 43 5124 32K 5 20 min 25 min. 30 min, Z84HE 60 mg L, HE45: LEE I ] 435
N 15 min. 20 min, JF4R40 BEAT AL BEES AR [ 52 AEAR R AR DL BIRR DT . AR IT —1 ~3 9T
AbSE T A IR T —4 ~ 6 9 40FE 15 min AOAZAR; B 11— 7 ~ 9 A0 FE 20 min FORGAH. A
[FIAL FRZH B AZAH AL R 32 AR 4.

K4 JFUR Ab BN AL 2R S5 SRR R A AR AL
Tab. 4 Percentages of nuclear stages before and after 6~ DMAP treatment

JEL 4R b T N (1]

AR )

(min) 1 2 3 4 5 6 7 8 9
20 63.0 2405 12.5 61. 0 24.0 12.0 41. 2 18.5 7.0
25 14.0 58 4 27.6 13.5 59.4 27.1 72 23.0 13.0
30 0 33.0 67.0 0 35.0 65.0 0 14.0 28.0

KRl Platell
1. 25— R By 24 J5 AT SRS B, X 6005 2. 57 — UK g 43 24 vh B IR S2 R O, X 600, 3. 55 IR A 3 24 J5 1 12 R BR, X 600;
4. FEEEAL I 15min 152K O, X 600; 5. FES: A0 B 15min (1952 4 OB, X 1000; 6. FF£2 A0 15min 152 K UF, X 600 7, 8, 9. FF&: b3
20min 15245 B, <X 1000,

RS, T SR DK B ANEI, AR AR Al PR AF AE R AL, B A Ak T



3 Wz B S, 6— R SRS A AL UL =5 1k 245

UGN JE ) BRI — 10, 28 o AT 55— RS 2K AR ) (Rl 1T — 2), 58 = ik
TER ORI R0 JE ) R 1T — 3D X =i A T o5 1) B 451 i A Ak 2 B i) 1) A ) e
IRKAZAY, 18615 H PR foe a2 dn AR IR 1A 2 58— AR A 5 4026, LB 23208 )5 25 min, 2 8001
Kb 55— R 7 2 1K 3.

FFE ARPEI [HIFE 15 min Z A, A%AH 4L ST SR Ak BEAT JEA AR [, R SRR K (B Al
—4~6), FFELACLELN ] FE K 5 20 min, FAREO0 L 72 A H R ERRL—7~9).

2.4 G EE L B KRS A DR 5 A5

RO RA B S A5 R, B ARHEBUR 8 A0 LR 18R T 2 A5 SR AR BT
RILEA 22 5 K, E ARHETBERAS A5 REON, A0 25 R0 s 80 20 AR R BB, Wl B R LA
5. WLEE T [R] —HEMiRE 3 DUTE KR 17 "CR1 20 "G AR 3RA3 52 K5 91, 5 MK I R 328G DRk
AR .

2.5 NLAEHIRK

R BK IR 20 CoZ K 5 55— Madk 15 40 %6 25479k BE 60mg L. kb3 I 8] 15 min. 4b A
GHT3 3 000 4> ML (97 S5 %0 Ab BESZHE 69 4 600 J5RE, 3547 BRIGRZE A [ 25 9 /1N FUAE A
B . SRS SN 82%. D B4t il 3 75 %6 5537 KR 18 "CAAF R, 6 4L iR AR
REBHE LS, 2 D M4 dif #1223 ~ 4h; D 5945 i, X060 20 &) o i A K R 5 0) 1R 4
AAHF (R 5D, t K50 R, AOHE L) e K AR U I 25 v T HRZH (P<0..05).

®5 LA AL R A R m)

Tab.5 Comparation between the shell lengths of treatment and control young C. farreri(** m)
HAICD 10 12 13 14 15 16 17 18 20
KIECO) 17.5 180 18.0 18.2 18.5 18.8 18 5 19.0 19.0

RbEEZH 119. 34+3.2 130 1£3.2 136.8+3.3 139.7+3.5 148.729 153.4+£23 163. 743.7 184718.8 19.943. 1
R ZH 118 3+1.1 123.542.8 131L.1+E1.5 134.8+0.7 144.443.7 149.8£1.7 153..945 1 1584+3.1 176.3+2 7

3 g

3.1 6—DMAP i#S =5 1K 8A R AE L

SEHRG NAE WA )20 VA M AL B DL (2R A R DR 1D, B A A 0 DURREE D3R A5
RGO EAFAEE KB ANF DR, NG AR RETRE F = 5 r sl garh, S84 fi
AL TR (], 3 AU S 31 = b SEAS (K% ARALRR, B =Rl B i IO EL PR AR KA AL, 2R
SN REBE FUETT AN A BRES SN AUA% AL S =5 1 FR A4l d s 26 1) 5% 2] LA i, AL BRI
SR GRAL 55 RIS A A EU e, A5 AR RS R sy, AT S R AL
Jais B KB A AR S AZAN — AN BEEVE B AZIER 5 5 R B = A8, IR A = AR i
TR s Ak PRI 32K GRAL 58 — RS 70 24 0T R0 A R BB BN, =% A 3 0 Bl 2 A i 4
i, ABASECIE LY, fARRR AbTE 5, TTRE 225 WAL TR FE T #8752 A5 90 Jeti AR R BE WA — B, 74
T AN T B, A R R HOARRE A5 AR R AR A =% A 2 R BRI 2R PG A BRI P70 2 4% R AL T
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F USRI 5 3L, 25 A0 BRI LE 7 A AR AR R T A B AP A A EEE R A A — A
MENE JFRZ B & A B R AR iR, SEURARSE T,

3.2 Wi 6— DMAP i 5 308 i AE G R 1

FECAR ALTRIN 18] L 250 T FE  RR45 AL T INF ) A5 W) = A5 15 3 R g R ) E R 2. G
AEFE N E] BT 6— DMAP AR ERH AL, B 152K SRR & IIAS [F] 251, 528 SEAS 7T B A
b T 58 R A A R R 3, T LB R o SR S 1) I TR X R, AR R 4 AR R LA
S AR 40 VOB VR TR ACER (I [R)AKEE . 6— DMAP 1E —Fh R i BEER A3 #1147, mlfie
fsr L ti AU 45, HONCE2H 2RI I S AR A5 9 JE VS 6 1027 B 4% 75 1) 3 R BT | Rine 55 1989,
Neant £ 1989, Dufresne 25 1991], AN[E 40 Fr 5 BOWCE WS 225, TRA 10 BF9T 45 535 9 60mg L
A R RIS FL B DL S2RS SR Qe AN A% 2 5), 55 = A5 44, RGH IRIG it Rl BA 2 ()
YEFH . FREEALEE 15min 73R4S 50 m 1075 SR AR TS 2K, Ab 3 20min 5043 52 K BF 1 G 60 5 R A=
Ty MRRSE T ZE BRI N . 3X i B 3070 [ A Bl 2500 VA B R4k BRI (R FK) B4 I, RN
AR B, (HAE AET AR R N 3 AL

A, RIS R B R DB SRS U e ARS8 = AR E S R 08, 2R Uk & 1A D
550 () B A B 208 Ry AN ISR PR AZ AHAL O 2211 45 3 34T b, WON A B TR HAR
HER 0 T E N T3 B0 HA G B 3266 5 R B I RS P, 2R KR 20 CLE 17 C2Ag o Rk &
(IIED iy . A XA 5 58 BOFE A b, o] $2 =52 4 B K8 1 [R5 DSRS0 AR 1 = £ 4
PR AR, M — P A

Z % W

FinA, ERM K@, 1998, WK WKTREY:. 8. 7 B R L. 63~70

ZTE, 2 WL HIEESE. 1990, =AU A IR S, #E, 9(1):24~29

LD, ¥ MREOEEE. 1991 GIHEREE D = R AR B AR K LA, BiriiE v, 1003): 1~7

Allen S K Jr, Downing S L. 198. Perfomance of triploid Pacific oysters, Crussostrea gigas (Thunberg) 1. Survival, growth, glycogen
content and sexual maturation in yearlings. J Exp Mar Biol Ecol, 102(2/3): 197~ 208

Allen S K J, Hidu H, Stanley J G . 1986 Abnormal gametogenesis and sex ratio in triploi softshell clam(May aenaria). Biol Bull,
170(2).198~ 210

Desrosiers R R, Gerard A, Peignon J M, et al. 1993. A novel method to produce triploids i bivalve molluscs by the ues of 6—
dimethylaminopurine. J Exp Mar Biol Ecol 170(1).29 ~ 43

Dufresne I, NeantI, St-Pierre J, et al. 1991. Effects of 6—dimethylaminopurine on microtubules and putative intermediate nlaments in
sea urchin embryos. J Cell Sci, 99(4). 21 ~ 730

Mason KM, Shumway S E, Allen S K. et al. 1988 Induced triploid in the softshell clam May arenaria: energetic implications. Mar
Biol, 9(4): 519 ~528

NeantI, Charbonneau M, Guerrer P. 1989. A requirement for protein phosphorylation in regulating the meiotic and mitotic cell cycles in
echinoderms. Dev Biol, 132(3):304~ 314

Rine H, Neantl, Guermrier P, et al. 1989. 6— Dimethylaminopurine (6— DMAP), a revemible inhbitor of the transition to metaphase
during the first meiotic cell division of the oocyte. Dev Biol 133(2):169~ 179

Stanley J G, Hidu H. Allen S K Jr. 1984. Growth of American oysters increased by polyploidy induced by blocking meicsis I . but not
meioss Il . Aquac, 37(2).147~ 155

Tabarini C L. 1984. Induced tiploidy in the bay scallop. . Argopeden imdians,  and its effect on growth and gametogenesis. Aquac, 42



3 W 4%, 6 —H AL EUAE RN E TA FL A L = fi ik 247

(2): 151 ~160
Yamamoto S, Sugawara Y, Nomura T. et al. 1998. Induced triploidy in Pacific oyster Grassostrea gigas, and Performance of triploid larvae.
Tohoku Jpimal of Agricultura Research, 39(1); 47~ 59

TRIPLOID INDUCTION IN CHLAMYS FARRERI
BY APPLICATION OF 6— DIMTHYLAMINOPURINE

YANG Ai-Guo, WANG Qing-Yin, KONG Jie, LIU Ping, LIU Zhi-Hong, SUN Hui-Ling, LI Feng
(Yellow Sea Fisheries Research Institute, CAFSs Qingdao  266071)

WANG Ru-Cai, JIANG Ming
(College of Marine Life Sciences, Ocean University of Qingdao, — 266003)

ABSTRACT To produce tripoids, fertilized eggs of Chlamys (Azumapecten) fareri were treated
with 6— dimethylaminopurine (6— DMAP) to inhibit the extrusion of the second polar body. Using
dihydrochloride ( DAPI) stain and fluorescence microscopic observation, the relation between
chromosome karyotype and triploid induction and larval survival percentage, the effects of egg
maturation and spawning temperature on the synchronous development of fertilized eggs were analyzed.
It was concluded that the optimism induction parameters for farming industry are as following:
completely mature eggs, initial treatment time when the first polar body occupied 40%, 60mg L of
drug concentration, 15 min of treatment duration and water temperature kept at 20 C from spawning to
the end of treatment. Under the conditions, triploids can be obtained with an induction rate higher than
80% and an hatching rate up to 70%.

KEYWORDS Chlamys favei , 6— Dimethylaminopurine (6—DMAP), Triploid induce



