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CRRFRERS: A

A TR, WHEsEE (Pseudopleuronectes yoko-
hamae)., KRZZWE (Scophthalmus maximus) . V5B
& (Paralichthys lethostigma). K P8 ¥ f# (Salmo
salar)., ] (Pagrus major) S 2 i (Acanthopa-
grus schlegelii) 55", Stanley 6™ F 1981 47 F 40
g #5 5th Z B(Cytochalasin B, CB) B X255 H
1Y € 4L W5 (Crassostrea virginica) =5k . B It
ZJa, WX 2R D 23T T A5 R 5E
ISt = A5, WFIH CB. 6-DMAP 42y
Vi Ay O i AR B = A5 AR DU KA W
(C. gigas)™ . 5 k51 Ul (Argopecten irradians)™
WK 3% B DU (Patinopecten yessoensis)”' . #i fL B Dl
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(Chlamys farreri) ™. 4% 2 %% #1 (Haliotis discus
hannai)!'” Fl 45 %% (Sinonova culaconstricta)"" % ;
FIFRLEE | b B SR Yy B 5 1515 A5 8 =A% Rk I
KA LR DLUD SO (Meretrix meretrix)™ ., K
PRI R MR B DLU S AL, A A7
PSP P A TG . SEUN AR

G R B DU TR [ e K B R D2,
K2 BRILT- 28 b A Bk B DL ™= Bk
AR, T2 I A BRI IR 2 R A K R B
FARISEIR, A PR AR DU AR BRI BB R . AR
HR2EF R AN B S RS, A5 TR
BVHEREE DU P2 BR UKL AE /N . BRIZ W, FRAEM
BRI~ 2k, Bk, R =R AE
A AR AR SRR O IR SR I Y P T S R4
KERIM B HEX — IR Tk z— BRI
FEN AR HAT TIE 25T, Horh b KT #oK ) E
AT A iis S 4

H A B A A HARE X B B DLEAT =A%
WRAF S AR OGRS . AR 538 I AN 7] 46 B X v
BRBEDUHEAT A5 IRE S, A AW EREE D =R
S BT A SR AR A 5 ) ) 32 o0 Al T 1%
PONTIECE SN T S CR IR NS 9 D N e N
HATER G VAL, U Gl 2R 68 DL = A5k & Fh
PRI AR AR Y

1 MRS

L1 EAKIR

S 56 2 OGS BRI 2 DL g e IRk L s
DXCKRRRT N A AR 0 IR RER . SRAT
2019 4F 4 N FR5H 08 2 ) UK = B2 Be 4 0
BRI R TGS IR e . EERIE
DUFN5E R MU B AN, 35 B DL LRI REE 47,
BB DL AR K e B SR 1R B R
] 4 R B P, B IR 2 O B B
(Platymonas subcordiformis), Kaem#rK 1K,
IR 24~25 °C, FhJE 30 KBTI T T
VRV O 2 S 5 2l A ORI P A B 2 1 S it e
SEHR I R R A N B RS ST e R R OR A8 P
M, I 42 B b [ T R R AR B 5 2 i O L
A BT

1.2 ALiRE

SEEG R AR LA T N TR o A5 7] 8
BBk UL SE LRI A IR LA i L B AE 0L, IR
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A R AR AR P S REU D B, E R
TR T (10%) et N e AR 23 JF
EFBAmAL & . K B0 T B AP IR K 1 20
LA, F 100 pm 0 45 8 5 21 U e A5 R B2
Jei, F 25 pm 4R VRSN 3 YKo 1 BV IR A LT
7K (2~3 mmol/L)*" X} B F i 47 1 h KA LG 1k o
FH 1000 pL F% i D A4 I DM R PR R 1 mL A
W, RO A RD SR KA S L/ME T, WAMEE T
WEZEON - BCRJG , TRE W T A L 2K BT R
Fo IR SZRE BTk AR B0 T DLHERR AN 1 &
Ao MMELENG T8 2WEfE . IR P EAE
EREROIT IR Z A, B TSR0 A 2 5~8 4
KT o ZAEIRRREOWEZ RGN R B IR

1.3 RiZFS=EK

FFEE Y 40%~50 % AT EEBE UL ARG
IR — Mk (PB 1) i, H532 K500 B FhnA
JEEREEAR I 10, 12, 14, 16, 18, 20, 22 Hy#»
PEEKFES 15 ming DAL E A SR

FHFEA BT WA AR R Z
KO HE S —A~ PB 1, 50 % HEj i PB 1 LA
R — AN AR (PB 1) BRI S . 1S Eh
b bR R R R E R R, A SRR R 1S
min, PR E A S L.

FHgerE R R RS SRE RS
IEHLLE A 23 B PEAT 10, 15 #1120 min 55 . DAt
W e ]

KB HSLRAE S LA EFT, B
WHE3IANEE, FREE 4R (0), XA
KGR BIES . FSLEHGH 25 um F4E B
ZRGO T Z T, B RS2 RGO R %
WRPIEEK I 20 L SR T EF T4
14 %HIEF

ZHEWKRZ20h G RBEZEDIESH., 40
um G 25 AR W) UG AR S AR R AR T R R . A K
F] 110~120 pm, 2 LIERSEH 42 3 (Isochrysis gal-
bana) YE MR, BEE SRR, ERFIA S
KAERE (Chaetoceros muelleri) FNLCIE . 1HAEH
W NEER 3 000 AN/mL i1 2 45K 8 000 f~/mL.
SFRVEBA B 111 (KRR ) o g
B AR A EUK 1K, 7K 24~27°C, #5EF 30,

1.5 BIRWEMITE
XA RIS E (A1), LR (A 2).
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3.6, 9. 12, 15 HBRMHFER (AKX 3) FiEKS
LI 1, 3,6, 9, 12, 15 HIRH =K (A
3 4) AT RFG . UE . 5K
Nce
Fe
A, CRAUEIIRAR (%), Neo ARALLA
KA R ZRE UIRL (1N /mL), Npo FCF BN R TR
ZHGINEL (1~/mL)s

Np

Fe
A, HRAUERBL AR (%), Np UK 1 H i 5
PARFIN Y D B4 Hi 5k (41~ /mL).

N,

CR =

x 100% (1)

HR =

x 100% )

A, SRACELENG R (%), N, 1R300 B R
RN AETE 2l B0 (1 /mL).

St
100%
Setsp @

Krp, TR AR ZA5ERE (%), SRR AL
it XA R ASURE I J B — A5 AR 4l ik (1), Sp 1R ER
I 3 A A 22 A o 0 R ASCASE O = 1) — 3% A & B %
(™o

& kA% a3 A AE WA T (10%) & 4%
HIE3, 6. 9. 12, 15 HIAYFEK (um).

1.6 BIES

FKHER R ZE 5 225347 . Duncan [RZ 5 L3
DA FA GRS . FiER. ERKSH
G AR 22 5 o AR 24 WU A5 Y 24 PH A 4 )
(T, XTORRLR Rk 15 Higsek . 15 H
WG R DL S 15 H Ay = A5 AR AT 32 B4 73 -
DL By 22 BTk R =85% 1E Ry 32 1 4 1k BURR
LR AR AT
LA = FRUT USIT x FRSr205 25 0Tk
R 4+ 215800 x BRI 1 22 5TERER (5)

JI A Ge it 43 Mr ¥4 FH SPSS #44 (R AR 22.0)
PEAT, B AT K E ) P<0.05,

2 4R

21 FREIFHTOIRE. PFURM=(EERLR

AR AR 5 R DL = AR Y B 2
HOWEER K 1 H % D Rl = AR R R A 1,
ZER N, BEEERER T, IR MBI RE
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TR =

Wit e, DALl AR AR NS T R BRI R
HECZH 1) B9 245 RN AL 6 1 5 S0 00 4 2% 57 W 3 (P<
0.05); U 14 i, D BILh s =5 AR5 (64.16%+
6.92%), 1AL SERRE 22 I} (36.48%+4.59%) Y% R
B3 (P<0.05), SHABARZERIIAEE (P>0.05,
Kl 1-a). FEEFFRPLALER , A IHERER UL
FURFM AR B W T = RS — PB 1A
50% PB I Hf M Bp M R FF i R 2 F WA B E
(P>0.05); 50% PB I i} D JE 4 Bt =5 Pk K d5 i
(65.87%+6.51%), 5 HAth 2 4w HLE Y 25 7 i 3
(P<0.05, &l 1-b), BHEVEFHIEIMER, AHEK
B DU B RN AL R B W K, S Z A2
S (P<0.05), H.¥ W AT XA (P<0.05);
7S 15min B, D B4R =A%, 4 65.14%+
1.93%, {H51i%ES 20 min B} 22 53 A 5% (8 1-¢).

22 FRKHTEERLE

Bl A BRI K, A5 SR B T R 4
AT R B EREAL, FH TR AL, TR
Py 3 HIRE, HAIREE 16 HE4 A7 R 5%
M 22 53 1B 3% (P<0.05), M1 15 Hiy, Frfsc
56 2H 4y A SR 44 5 0k BR 2H 2% 7 W 3 (P<0.05)
(F 2-a), ANFEEFEHLE, #5525 4 40 MU 77T
BAE 3~ 15 HIRBT A 22 5 B3 (P>0.05); 6 H
WAIE, B BB — PB T I 4735 3R 5 %) R 40
% 5 W% (P<0.05), T 9~15 H 4% S50 4 1 77
T SR 5% R 22 55 W 3 (P<0.05)(K] 2-b). B %
B § 8 [T S 7 i BB B S CR T N S
JERRPR; 3~ 12 HIRET £ LA M A IHE R 2ZEFA
W3 (P>0.05), 1 15 HEEH, 55 20 min 218947
R BZEMTIHES 10 min 4 (P<0.05)(&] 2-¢).

23 FREIEHETHEKREKEERE

AFEEEAAS, & LAY R K ER
AR, IERFIH AR RS 15 HiERE,
B 10 PRy ST KGR XA, H 5% 4
WA BEES (P>0.05, K 3-a), TEAEFESHAL
FANEE SRS, 50% PB 1 FliES: 15 min
2L R e K AR T HAL ST 2, F2
T X IR (B 3-a~b)o

24 AEFHTZEHEEZULE

ARV, £ S50 8 BUAE 3~15 HIR Y
SARRRLE S SR N A TR e TEAN TR ER
g, I 16~22 SLE A A 2y R AR R
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d
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ENGEELT ENGEEET
different indexes different indexes
(b) (©

El1 TRIFSFHT ARG IUNRE, PR 1 B¢ D e =fAFx

(a) 50% A% BRI RE i PB 1 7EA R 6 B AP RF 8215 5 15 min;

(b) ANIFIFE SN ZE L 14 S 15 ming () 50% ZA5 00 L PB [ fE 2L A

14 15 100 15, 20 mine 1. BFZEER, 2 04k, 3.1 Hdgh R =5k, MEDHS, ARFEREREREE (P<0.05), TH.

Fig. 1 Cleavage rate, hatching rate, and triploid rate of 1-day-old D-shaped larvae in different induction conditions.

(2) 50% of the zygotes released PB [ and were continuously induced at different salinity for 15 min; (b) at different initial induction times, induced at a

salinity of 14 for 15 min; (c) 50% of the fertilized eggs released PB [ and were treated at a salinity of 14 for 10, 15, 20 min. 1. cleavage rate, 2. hatch-

ing rate, 3. triploid rate of 1-day-old D-shaped larvae; in the same index, different letters indicate multiple comparisons significant differences between

groups (P < 0.05), the same below.

FEARG i 415883 T 10%(8] 4-a); AS[A]375 S i i) 52
I, i SEHA A 10 min B A9 40 HL = A5 R AR
TR T 10%(&] 4-c); FHASZI A B M FE ;
G =R R AR Z TR R T
25 FHROOH

AMFFE VA Bt 7 22 DTl R =85% AR iE, 3
FhSZ 56 7 2 2 e 8 T RGPS o P T R
DM A TEN AT E . AR ESCRF, /Y
P £ 1 BT 22 BTk R N 94.78%;  F A4y
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1 FEJ e T OISR | LRI R X =R
AAR R RN 2 T B R A R AR AR R AR
FERFIE SIS PSS, AT 32 85 i R
DUBRR R 100%; E R | AR S | Rfhie
AEIE BN AE R A RRAE ) 2 23000 99.75% . 98.93% .
99.45% 1 87.03%; FALS> 2 16 =AHARR | HHRE
B3R 96.45%. SANFIAZEHLIEREL, EAR
)75 B R S B v, i A 32 A 2 TR AR AR 2 14 S
BT RTA R AR R EASY | EERM T ORR
B AR R AKX 4 AR ERAS R, T 35 AT
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Fig. 2 Survival rate at different age in different induction conditions

43 2 W) 2B i SRR A Ol A AROR (R D). FEA
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0B (89.08); 5T AR A m SR 141X
He2 5 6, HLEGITMNAF N - 44.04, ANFIER:
LRSS R SE B, = A AR e A 2%
4 (50% PB 1 Al 15 min) (LA NS0 HEZ 8
%1, ZHEMRS R 7575 Rl 74.47(3R 2).
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i, AEXE T AR RE DR, i B A5 BRSO A
EANEAZHRERE S, W B AT . AR
MRAVERR R E RAF, BHitk, w5 i AL
ZUKIFIRIEZ) 1 h T A RS S TR E D,

AT, &SR PO A e S
KRB —3, Wik, ZHK00R L RE T
WA o RS [R) 6 B 7 A8 [F] i 35 S B DL ARG 5
BF] R 5 = A, & B SR B0 Y B LR
SR BEE HE R TR TS, T D JEghd =
5 A AR Bt A5 8 B 1 T i o BT E R, EREE Y
WUAE 2B S AE I B i s R AR U, TP E A AT R
SHIRIRAZ A, 3 O T B = ARG TE 12
KREBZE DB R, XATEEEEhEE 10 F1 12 iy
LI AR RRAR TR 14 15D o SR 2 SR A
KAt WG . VLA WS (C. ariakensis) I REAS 4115 (C.
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Fig.3 Shell length at different age in different induction conditions

PEEAFFEFEILLE P, SNESRE T D IE A U A5 RS BT

T, 2 50% ZAEORHE PB I ITURAS, DIE4l 5 FRE. 2B R rhRATLI, SHEkh:
B = AR R . AR AE PB AT DUSZK5 B PB IR o€ i E PB I BRI, —
KT, SRR RS 2RI AT AR 15min NSEM. XA REWIE N AT A7 Z HT Y
I PEA EAE R R . B PSR 50% 3285 B ZEEHE 15 min 2 15 min 35 SRR R JR

PIE B PB 1 AT,
PB I E 4B,

PR B RZBOZAEIRY U TR RMIE T 8 T 15 min 5 D JE4)
e R PB I DUk, fE W= AR ARG RN Al B R 58 e ik B4 4 PB

HEI IF U6 & T BEHAT B O . HATE A Y TR ) B R X SR ™ A 1A AT 52

fFgErf, 5 S HLAY SR B AR T 2, — FEAS R, FEFRE 10 RS 20 min B
SEMAP IR ITRAW LS — K FR B R AT P R R e, AR5 R RS P p
AT, WOTIERR W, ASUEE, R B SRR REIR LT S A 9 5 KR
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5 J35h—Fh LU E] Dy b A TAREIRSE P, HZ B E, XA
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Fig. 4 Triploid rate at different age in different induction conditions
®1 RERERSARRGERBE
Tab. 1 Factor loading and variance contribution rate of the extracted principal components %
[ PR AL 753 (]
=] salinity initial induce time induce time
it
rems PC1 PC2 PC1 PC2 PC1 PC2
GIZLE  cleavage rate 97.60 1.41 99.75 6.64 99.89 -3.89
AL hatching rate 98.22 8.63 98.93 -14.67 98.02 —19.78
TFif % survival rate 99.48 3.14 99.45 -9.78 99.78 5.56
52 shell length —54.64 82.17 87.03 49.33 91.04 41.45
=5A%  triploid rate —83.78 -38.21 -26.12 96.45 ~20.45 97.89
JiZEGTMRE  contribution rate 78.16 16.62 75.79 24.21 76.52 23.48
é%gﬁ“gﬁiﬁﬁﬁwm PRSI 2hiFe KOy 22 /e B A SE g2 b/ MY A o [l

AE SR AE TG R B R . A T X IR
%%%ﬁMxﬁWkﬁiD%@ﬂ%ﬁ@%@i
Ko HAEBANLZRYIN, =MH0IFRRIH
%iﬁ%%oﬂﬁw$%ﬁwﬁﬁfwawﬁ
SRR TR IRAL, Ak n] GBI R =5 ik
B A AR LTﬁ%mTﬁ@N%%ﬁm
FRee M0 S ik 2 9 08, WAk IR B A
\MAWM#éﬁWTM%E SRR IN
(A SR N A7E 15 BRI, EhEF 10
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PRBLEE/IN) A R AR B A (A W A8 T 0] BE o J2 4Ty
M IR A A AR N o BRibZ 51,
A AR BEAR A 3 S — A SRR AT Bl T ik
T L,

ERr AR s A R TR, ]

REZ M A B IR AR AR R, AU A BOLA AL
%%ﬂﬁ@%ﬁim%ﬁﬁ%” BT R =
RO T AT Ay, HARE MEﬁ%
FERU5 22 5THRR R T 85%. Ui R E
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x2 TREESFHTHEETFNES

Tab.2 Comprehensive evaluation scores under different inducing conditions

ENGE S 7L 7S A]

WiH salinity initial induce time induce time

items

10 12 14 16 18 20 22 PBI 50%PB 1 PBII 10 min 15 min 20 min

F s 1435>  PCI scores -2.66 —-132 —-0.64 0.10 080 0.99 2.02 —2.24 0.41 1.12 —2.24 044 1.10
TR 20T PC2 scores 0.12 -0.70 -043 -0.05 -0.54 0.93 -0.04 —0.93 0.87 —0.64 -0.87 084 —0.66
ZEE VNS5 evaluation scores  —34.87 —76.38 —44.04 —2.08 —28.67 89.08 30.61 —124.73 75.75 —21.03 -119.56 74.47 -24.92
Hi4  ranks 5 7 6 3 4 1 2 3 1 2 3 1 2

B RE S ARG 19 B N T A3 B bR s i, R3] T b
B E . MNEERTER RS E, A
BEPE ) = A fe A = AR A IR AR RS B T i
R A s 7 A N VI 172 o T
50% PB | FiS 15 min B 7645 [ BT @ A9 5256 v
WHEZ S 1, MIEhEE 14 76 R[] ER B 5296 241 v {3 HE
25 6, MEER 5D ST K45 i
ZERORIE], HR R AT RE 5 R A AR B B A Ok
ARWFFE A S AR AR S AN SO IR | AR =
RS, WHEANT 15 HIEE TR RS K, K
B8 B AR RS RGBT T BE 8 T g
H A, e W, R ARE S A 2R Bk DL
SAER BRI i = AR H AR
255 AL, (AT HE m R B 2R | LR
P e &y BUFE TG R H S T EE Ui [l R

(& 7 WA A UL SE P v A2 i Al 32 &)
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Triploid induction by hyponotic shock in the Chinese pearl oyster
(Pinctada martensii)

FAN Chao', ZHANG Xuekai', ZHANG Xingzhi’>, TANG Liming ',
LI Jinlong ', LI Qiongzhen’, WANG Zhaoping "
(1. Key Laboratory of Mariculture of Ministry of Education, Ocean University of China, Qingdao 266003, China;
2. Guangxi Key Laboratory of Aquatic Genetic Breeding and Healthy Aquaculture,
Guangxi Academy of Fisheries Sciences, Nanning 530021, China)

Abstract: Triploid technology is widely used in aquatic animal breeding and has produced huge economic bene-
fits. It is possible to increase the size of pearl by using the fast growth of triploid. In this study, the hypotonic shock
was used to induce triploid of Pinctada martensii for the first time to explore the comprehensive effect of hatching
rate, growth rate, survival rate and triploid rate. We used the controlled variable method to find the optimal condi-
tions for inducing triploid P. martensii from 7 different salinity, 3 different initial induction times and 3 different
induction time. Meanwhile, the cleavage rate, hatching rate, the changes in survival rate, shell length and triploid
rate of P. martensii were explored. Results showed that the highest triploid rates of D-shaped larvae were
64.16%+6.92%, 65.87%+6.51%, and 65.14%=+1.93%. The optimal conditions for highest triploid rates were at a
salinity of 14, when 50% of first polar body (PB I) was released from fertilized eggs, and 15 min after induction,
respectively. The results showed that triploid larvae did not show obvious advantages. The effect of hypotonicity
shock on embryos caused a decrease in larval survival rate and triploid rate. Through principal component analysis
of cleavage rate, hatching rate, 15-day-old survival rate, shell length and triploid rate, the first two principal com-
ponents were retained in the three induction conditions. The cumulative variance contribution rate of the retained
principal components exceeds 85%. The comprehensive evaluation scores of 50% PB I released from fertilized
eggs, salinity of 14, and 15 minutes of induction were 6th, 1st, and 1st respectively in their respective experiments.
The study showed that there was no obvious advantage in the growth of the triploid of P. martensii larvae, and the
two conditions of 50% PB I released from fertilized eggs and 15 minutes of induction were suitable for the triploid
induction of P. martensii. This study can provide a new idea for the P. martensii triploid breeding, which may
improve production efficiency.

Key words: Pinctada martensii; hyponotic shock; triploid; principal component analysis

Corresponding author: WANG Zhaoping. E-mail: zpwang@ouc.edu.cn
Funding projects: National Natural Science Foundation of China (911221680)

R E K7 2: 2 E /) sponsored by China Society of Fisheries https://www.china-fishery.cn

11



	1 材料与方法
	1.1 亲本来源
	1.2 人工授精
	1.3 低渗诱导三倍体
	诱导盐度
	诱导时机
	诱导时间

	1.4 幼虫培育
	1.5 数据收集和计算
	生长参数

	1.6 数据分析

	2 结果
	2.1 不同条件下卵裂率、孵化率和三倍体率比较
	2.2 不同条件下存活率比较
	2.3 不同条件下壳长生长比较
	2.4 不同条件下三倍体率变化比较
	2.5 主成分分析

	3 讨论
	参考文献

