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1.1 SR

201645 H 76 T P4 b g D1 28 5% 5 5L Hh Bk ik
2~3i% . R KR T 50 gf JC A% RE A4 W5 100 1
PERZE DL, FeREOME « =4 0 1A HEBIBCRT, 43
N TARRIRIBORE B ;. SCRnrE = T A LA M
W, B FRKIE26~30 °C, #hE22~25, & H AR
EIEIK .
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S IK IR 26~30 °C, EREF20~25, HBHE
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8RO AR RS S A . N TN S 2R 0
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CBIRJE # #4 & 4 REAS A 15 32 0 OR HE
40%~50%%F — M 14 (polar body I , PB T )if, 43
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W, LA S ZREUN20 min, P H0.1% H 5
AR (DMSO)i ¥E % B I CB, & T-500 LI AL A
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DIE &)y HURij ) 45 W2 BR 55 $E 52 B (Isochrysis
galbans), Ji 145 i TR A 15 MR K A5 B 42 88 5 P 8L
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2.1 CBiFS=FHEH

CBIRE CBY G INES, DR DE)
ROSARIRER D LA PO AR B R B SR
JE AR A FaE 0.5 mg/Lin &b 3841 P 2L %(67.35%)
D%)j#(66.05%) . —AHKH(87.70%) . LG i1
$(58.44%) K, 1H50.6 mg/LIFA Z/KF T %
P2 (P>0.05, K1), Hik, CB#E 40.5~0.6 mg/L

SRR SRR B
O YIZK cleavage rate M =114 triploid rate

O D%J% D larvac rate W %¢4 PP H5 3L evaluation index
100

c
c c d
c it
80
b bc
al
=% 60 ?E hifl e b
%éﬁ }ab a Tl 2
RS a b
g 40 ; a
20 | |l 2
0 L | | | | | | ]

1 2 3 4 5 6
CBi& % /(mg/L)
CB concentration
1 TEICBREFS=EHMIPEE,
DHMES=FHE
1.0.3mg/L, 2.04mg/L, 3.0.5mg/L, 4.0.6 mg/L, 5.0.7 mg/L,
6. XM LARAR/NG 7 BER IR 2 5 B3 (P<0.05); T
Fig. 1 Cleavage rate, D larvae rate and triploidy rate by
different CB concentration

1. 0.3 mg/L, 2. 0.4 mg/L, 3. 0.5 mg/L, 4. 0.6 mg/L, 5. 0.7 mg/L, 6.
control. Bars with different small letter superscripts mean significant

differences (P<0.05); the same below

3 F LA e R N R a1
10~25 minfit, BPZEAE . DA SARRE . £
BV F8 B 2 e B R BEAR A A (E12) . FF
22175 5 M 20 minfif = 5 K175 5 2K (86.78%) MIZE &
TEN T8 50(58.45%) E i K, H 3 KF Ho Al b ¥
H(P<0.05), KL, FFEL5F20 minfihifs FACREAS

P AL A6 B 1) it 175 5 L B s () s 1 4
G, B DR SRR RLE S RN TR AL
SR 5 A A (B13) o 5 5 B[] 61
H40%PBIH BLET, =5 AR5 5 %(90.96%) 5247 &
TN P8 50(56.11%) ey, H 5 H A AL PRAH 2 5%
£ 2% 53(P<0.05) . 40% PBIRE I IR 2 Fic A 1) 175 kS

O YIZK cleavage rate M —f5{A3 triploid rate
OD %)% D larvac rate W 5 51PN HE %L evaluation index

100 . b,
i
80 b ab b
a a F1Mc .
=% 60} 1 k)
S8 a a b
N
K3 ! b
g 40 |
a
20
0 Ll | ]
1 2 3 4 5

7 FRFELIN A /min

time of induction
2 AEIFSHFEMEFES=EHRRIIRE,
DA = kR
1. 10 min, 2.15min, 3.20min, 4.25min, 5. %41
Fig.2 Cleavage rate, D larvae rate and triploidy rate by
different time of induction
1. 10 min, 2. 15 min, 3. 20 min, 4. 25 min, 5. control

O YIZR cleavage rate M =f%1A3 triploid rate
O D %)% D larvac rate  m 45 & VM #84X evaluation index

100 [ . .
i
80 | )
off. b
=% 60 | { ab
gg) 2 ab 'm @
4
Eé 40 | b a
b a
20 X
O ]
1 2 3 4 5
73 LA I ]

initial time of induction

E3 FEFSERMERFS=EERBIIRE,
DA TN = 54 2R
1.30% PBI, 2.40% PBI, 3.50% PBI, 4.1*PBIl, 5.%fH84
Fig. 3 Cleavage rate, D larvae rate and triploidy rate by
different initial time of induction

1. 30% PBI, 2. 40% PBI, 3. 50% PBI, 4. the first PBII, 5. control

i R o
22 FFEHEMIIRE. DHRNEMWIEE
TE3ANI R, AN [F] CBY B2 1Y B 2L M 22 B

K, X RLBIREZE AN AR, P, CBYR BE X B
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PEARMY L B K, 34> PR B 2L A A 52 0 7 2
N CBY B2 >75 S R SE 0[] >15 L A i 1) o [] 24,
7SR IR I R X DL R A ok, 3R
M 7 JEE A 7 L i I ) >3 5 Rp £ 1 [E] > CB ik
B, (HAT2AS R B D4 R 22 E A 22 400.12, —
HBATHRIBI R Sy o FR 2 S I A AR R
=S FNNICSE S A CRE 3 Sh A E S cihy
6] >CB B2 >175 T 4 1N 1] (K 1)

23 BRI, DHRE=FHFRPBEIXR

B4R 5 = AR AR SR I 2 17RH OC(P=0.263),
A7 T2 y=-0.533x+0.946(R*=0.034); D4
5 =AM W35 IE A DG (P=0.000), HHOCTTFEN
y=1.011x+0.136(R>=0.412)(14), Hitt, &=
TR SBRAREN R, (A ] [6)25 42 M DA%,

24 FFERSEARE

4 R G EEHEE Ab 3 Ay B A
TR BN T X IRZH (P<0.05), HFEE H A,
b 320 55X B B A7 TR R R AL
FRZH3 H 4 AT R A T71.27%, 215 H BRI
334.14%, FEEN52.10%, T [R] i ) 0 I8 49
A7 24530 24 96.09%F1158.80% , Rl 4138.81%
(E15)o B I, XF BRZA A7 16 R T AR . 3~9
H % b B2 1 = A5 AR N 87% FFEET7%, iR
J911.49%.,

MW . N AEFE G2 E JoR NI
Bifi H W B, AbFRZH 5 0 B AL A7 1 R g &

TRERFES); AE30~270 H 5 I XF B8 45 /Y 77 35
R TP, WAE360~450 H @ WIAH &, 7&
30, 60, 210, 270, 360, 450 H {24077 1% 1y
5 P25 7 (P<0.05), 30H #(20164E7 )% 270
H % (20174F 3 A )it ab 3020 5 % B8 20 (0 78 15 R4y
HIIN95.24% 5591.13%52 15 [ 22 84.77%5 79.24%;
1M 2 360 H i (20174F-6 H )it X} #8241 5 &b #1401 77
R AR T E49.50%554.50%, F£450H %
(20174F- 10 By X B ZH A7 35 AT DL B 22 44.67%,
1T Ak 32 A7 0% 230 W) 50 (53.62%) o

TE90~450 H #8 B Br, Ab PR Y — A% (R R AR
N, T IIME 8 59.21%+4.99%, 90 H #5450
H 5 A5 AL 345 51 0 63.16%H158.37%, I H b33
NI R N PR R E P PR E A IUY IS
K F, B AE I 3 S0 B AT s = A% R S5 R AH XoF
o E (1%16).

3 iR

3.1 ZREHFESHERER

CB W] 17161 40 it A58 P9 Bk 22 2 i, BHL 1k 40 it 4
24 Wl BN T = AR e e 2
ARG CBIE T 0 = A5 AR A 87%, 51 M 4t
W5 (87.5%) = A5 R AL, = TR 4EW5(70.59%) .
LA W5(73.91%) . e A 45 (79.2%) ) =5 1A
R AE KR D 2R SR RE ST, S
R A DA R A R ik, HOR A SRR
R[] RN 25 4 e BE PO ARG I S5 18 5 Z AL,

®1 TRIFSFHETIIRE, DYRS=EEHRERGIHHIE

Tab.1 Summary information of cleavage rate, D larvae rate, and triploidy rate by different induction factors in C. sikamea

b G55 K Wz /MA SN ¥IME PRt ZE
parameter factor number rang minimum maximum mean standard deviation
R CBikFE 15 25.63 47.17 72.80 58.60 7.42
cleavage rate CB concentration
75 5 R A 12 24.35 52.47 76.82 62.30 6.99
time of induction
5 F AR ] 12 23.03 43.64 66.67 54.95 7.03
initial time of induction
D% CBikE 15 37.75 31.25 69.00 49.41 12.66
D larvae rate CB concentration
P FREEERT [A] 12 41.86 20.93 62.79 47.89 15.97
time of induction
P G ] 12 41.98 34.27 76.25 53.24 11.72
initial time of induction
R CBKE 15 59.68 31.57 91.25 68.82 20.98
triploidy rate CB concentration
5\ RS (] 12 65.70 26.08 91.78 55.58 23.89
time of induction
75 LRI H] 12 48.44 41.11 89.55 67.23 16.41

initial time of induction
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100 | L o WHIME observation
— W& 72 curve fit
° 800 % o RS0 ©
o o o
. 80 o .0
X2 o
A >N o
2 60 | Q
] o %
e o
o9
40 © °°9o
&
° o
o
20

40 50 60 70 8020 30 40 50 60 70 80
G /% D %1% /%
cleavage rate D larvae rate
4 ZREFRESMHRERDYEMEIXER
Fig. 4 The correlativity between triploidy rate and

cleavage rate or D larvae rate in triploid induction

«  OXTRRZ(FIER) control (survival rate)

100 ﬂ:_ O A2 (f735 %) treatment (survival rate)
B = (%K% triploidy rate
80 % .
N BN E
SHR o
fmg 40 | .
20 +
0 . .
3 9 15
H#g/d
day-old

El5 3~15HKRALEBESHREMNBEERS =ZFHFXR
*HROR L] 22 5 3 (P<0.05); R IH
Fig. 5 Survival rate and triploidy rate of treatment and
control groups from 3 to 15 days

* means significant difference (P<0.05); the same below

75 15 I ) 5 S S A I 5] X D4y AR R W i
K, TR) s 5 45 5 I [8] 2 = A7 A R fe KA 3
Wi A2

B SRR 55 DY AR (AL ) 2 R 0 1 ™ i Y
FEAE bR, eSS R L R B
Wi 3 = AR R SGEWE W A, RN
T By 5 28008 A2 7 S B B AT HE 2 S PRIl B
WA TG AR R IR AR, ML, CBRYEE FEAE
IR RE EZE T TIR SNG4 F7 BrBe, [R
CBY B 2 O 2RI d K WA 3R, AN U0 ] B 3R
RN CBH KL AR A (R P /AR AL IO SR o i

-o- = {542 triploidy rate
-v X B4 (7795 2R control (survival rate)
-o- AbFRYL (795 ) treatment (survival rate)

100 100
o2 ©8
S8 g0 80 5 =
M= i
HI.2 ﬁ'a
TE 60 60 do-=2
%a m§

40 40

30 60 90 120150180210270360450
Hi4/d
day-old

El6 30~450HESLIBAMIMBEFERS
SN
Fig. 6 Variation of survival rate and triploidy rate in

treatment and control groups from 30 to 450 days

il 1 6-DMAPIF T K AW A5 ARy, = A k5
DA ARG L AL (P>0.05), SARMFTLH
LM B, AT REJE N CBRETE K T 6-DMAPHT L,
A5 Hh B ARG HE R R R O S R 2k
S 1), R AS 4 W5 = A7 1A 175 S v R nl B 4 0 %
K5 B -5 CBIA A 12 Mk B5F (1), S B 28R 5 =A%
PR YOG FR, AT [a] I A5 45 i 1O B A 7
=R

32 BERE5=GBRE

REA 405 40 B BE, CBALBRAL 17306 R B
FAR T R4 (P<0.05), I HAE3~9H B FEE R 2
R R, AR IR T A A 155 DI 4h
M. CB R EH T RE &4 B T- 10 R K 2
— 5 CBPH Ik 22 I AR 19 ] B 0 1 3K T 40 Jfd 1 &%
rAE AR D R, SRR R EZHmET, JE
ARG ] e — AR CBANFE S 14
B E AR — 8 LB A AR SR AR, 72 NIRE AR )
e A = A5 R T AR AE 1%~1 1% AR R A5 R,
FEAC G = A5 R 4 B A R g B R AR5
BAGIRAAE TIRE, FETRE . AR H270
H (201643 A)Z Ja b BRAL (A7 1% R 8. & KT
X} R ZH (P<0.05), XFFELS AT RE S PE AR & B Z5E
SECARELE S R REACT A, TG =5 R
PERA B SR B G, BFmE A Rse T
AHIF5E BEAS W5 F2 50 X B, AR 4E3 ] 3 kb T AE
PR B, KR RRERE, B
A BH B AR AR T R R T AR (P<
0.05)

A A5 A I G A AT AR ARG DL 28 A — A AR Y
AHFFE H REA A WFE3~9 H #% . 9~90H % . 90~450
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W PERR G B R B, AT R A =Y,
ENAR TSR ﬁm%%ﬁ%,%%%%ﬁ%
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SARACRFEAC Y FEAE S RE AR AT g5
wm%mxﬁ,&EQEH%QMTézﬁﬁ
BEMk, HHEA WAL, H = AoR4p
Fefase s Rk, AHF5E N BE A5 v A~ {4k
PEPEFE TR S M = A5 R, H =5 E =
R R AR KA, HE— 2 U W RE AR 4 G A
Y =5 S AR BE T B ALY . Tk R
PR, X6 B DU = 5 A %6 1) 7 0 B 2
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Triploidy induction by CB and their survival rate and triploidy rate in
Kumamoto oyster (Crossostrea sikamea)

WU Xiangwei ">,  ZHANG Yuehuan', XIAO Shu', QIN Yanping'?, MO Riguan'?, YU Ziniu "

(1. Key Laboratory of Tropical Marine Bio-resources and Ecology, Guangdong Provincial Key Laboratory of Applied Marine Biology,
South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China,
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Aaculty of Animal Science and Technology, Yunnan Agricultural University, Kunming 650201, China)

Abstract: In order to induce triploid using cytochalasin B (CB) in Crossostrea sikamea, three effecting factors,
including CB concentration, initial time of induction, and duration time of induction, were optimized by the
cleavage rate, D larvae rate, and triploidy rate. In addition, the variations of survival rate and triploidy rate were
also compared for larvae and adults. The results suggested that the optimal method of triploid induction we-
re 0.5 mg/L CB, 40% first polar body releasing for initial time of induction, and 20 min for duration time of
induction. The triploidy rate of 87% was obtained by the optimal method. The first effecting factor for cleavage
rate, D larvae rate, and triploidy rate was CB concentration, duration time of induction and initial time of induc-
tion, and duration time of induction, respectively. Furthermore, there was insignificant negative relationship
between triploidy rate and cleavage rate. Whereas, the positive relationship was significant between triploidy rate
and D larvae rate. As a result, high triploidy rate and high larvae production could be obtained by decreasing both
CB concentration and duration time of induction. The survival rates were 71.27% and 96.09% at 3 days, and
34.14% and 58.80% at 15 days for triploid and control groups, respectively. Comparatively, the survival rate were
53.62% and 44.67% for adults at 450 days (September) in triploid and control groups, respectively. The triploidy
rate declined from 87% to 77% during the period of 3 to 9 days. Whereas, the triploidy rate was 59.21%+4.99% on
average from 90 to 450 days, suggesting that there was no correlativity between triploidy rate and survival rate,
with a small variation of triploidy rate for adults. This study provides valuable data for further exploration into tri-
ploidy of C. sikamea.

Key words: Crassostrea sikamea; triploid; survival rate; CB; induction
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