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(1. K =R 9T B e i K = BF T I
A A e B AT F5 SR B SO TR IR T 8
2. RIRRTER K S A be, Bl 201306)

%

266071 ;

PEE: 4t R MRAEKZREA MEERATRAEEDDRLY HE G LK
MReRELFBE, FTRTAIGSLBEFG AN R, RABKELTEIH L HF 4
TG MR HEAT LR, AR A RN B AELERERAFERE, 7%
W, AR 23 CA A, %45 5 min, % /F 36 MPa ty# A £ £ /7, k% 4 72 4 min, = {51k
FEEEE,KE100% ., XAZHS LB ANERB T LA EE ey, AR
BN T Z etk &t 40 DNA &8, K =R & W 4 il DNA & 8 h — Rt B & w8y
Lofg, B EERM &N, ARl Lehkiihod &, M _HEReGTWEERIEY

42 %
SHEE: FHE S BAEAR
HESHES: S962.1

LGB ( Cynoglossus semiliaevis) J& #ETE H
( Pleuronectiformes) | 7 # £l ( Cynoglossidae ) |
5@ ( Cynoglossus) {5 2 B3k 5k 155, 123
FEA MG AT K M2, i & el TR
G AN E R T IRt . H
i, 2 83 O 3 K 2 SR I T
iz —  HFRF AR PEIL 20 Z4CC NIRRT, ©F
FEFEW 2 U R AN A A A A R
AEAEAR R 2250, FEME P A~ 1A U RREPE SRR 3 ~ 4
R A Y 250 | AR 2 AR IIRA S
WEMEMAAA BT 5 T 35 500 ~ 750 g, T HEPE AL
100 ~250 g, 340, MEPEARTEPE G B T
P U T BUE TR, S T RRUAR T i
BN 5 B, BTG 2 1 8 885 0% 3 oot O {1, 22 T
SRR AR T R SR AR K . R, X
2 T T R P S ) AU B BRI, R G
ARV EHOR DR 2 MESOR & R, X T2
T R A T B H IR AR Y R e B E

s H#7:2011-01-15 & E HE7:2011-04-06
BRENTRE : A 25 AT (fROl) BHIFE 35 28 2% % Bl (200903046 )
BITESE : AR, E-mail ; chensl @ ysfri. ac. cn

MERFREED : A

UTAEA , FRIE BHEE AR X 2 3 7 5 1 )
SO ARG E N TR R BT R LA
L o SRR R AT T RGEREE, IR IR
L RE, O PR N T SR ME YRR 5 AFLP )5
PRic, /N T s 1L M) 4 E 1) PCR 4
AR ST 0 ORS T R R EORE T
SHOMER R BT, (X e R B AT
2 g A R ) S E FMERL R BT

AR R AR AT, PERR AN REAR T
B, PR TTAEWR R f S By T H A S 20
Bl BTHRAFTHEARTEBL T M A4
B 1L A AR FR LR 0 28 35t A% 22 FE 4 D T 1Y)
S SR A, E MR B AR T
RIS . THEWEAT GER 8RR g4 =
ik, 245 B WA E G R T = o
( Gasterosteus aculeatus )™ | WT % ( Oncorhynchus

mykiss) " VG P (Salmo salar)™ | 7K 5 )

( Carassius auratus transparent colored variety )" |

S48 ( Sparus macrocephlus )" 2 = AR [EH Py 7E
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YOKBERH O ZA5AREE E Ed IS — ek i, dnit
— VLA R i G 2 [ 4168 ( Cyprinus carpio
var. singuonensis) =fEA; A rh 25 % G = 4%
1RE3 481 ( Cryprinus carpiod)

ASCHIFFE T #5155 T2 1 3 i — A A f
I SRAFRNT 1 T 175 P 1 B OG O iR A T
ARG KRBT =R, & 258 100%
[, SR AT AR T = A AR A A £
il DNA F i >R YL R B AR Al 1 =A%
It g e AR B IR SE TR BRI AT AT,
T S O 4 ) A OC B R o A AR R BEE T
FHeA

L MRS

1.1 ZEMmiPF BFHXRE

BT YT B85 £ Ry LU AR A8 T PR T B K
PR BRA R TFRAHE & 0 o, e fa g
AR 1.5 ~2 kg, Mty 180 ~350 g, Zid4:
PR IR BIPE G AT N A i R
I A 4% SCHER 14 107, SRIGET R I AR
DMUER ARG IR W AR SR IR AR B TR (R e pf
F R E BB 5% He v 2R AR ¥ 7 B e FRE L, T
TLBERG R EEORREI AR SRR R SR 5T R
FGR A B e/ IMAFR LG 500 L (50 ~100) mL,
T 2 £5F IR AT 22 ~ 23 C K5
BN B Je B 2 K P B 21 ~ 23 Tk
Tk
1.2 BRokJEAM IR IE B S 54 B 18] O i i

X2 T = A A T A SRS s 1 ] Y B
1k, 2% CHEN %£ )37 Qo v 0 s O % 2 &
HOR TEBAE G 5 min , HE1T#E7K R AL 1 ok fe 44k
PRA LR S [E] o
1.3 #kEAEBEAMEELERBENHE

FEEAE I 53 HIMELA H A P21 5 506 #i 7K R
BB S, 4350 % A 28 .32 .36 .40 F1 44 MPa
JE ST AT Ab PR R4 Ab P 4 ~ 5 min , 40 PR 52 EE 5K
GRS A 21 ~23 Cilg/K PGSRk, 25T EA
[7i] i ) A SRR 238 S — A AR B 8, DT A 2 /K
JEAL B AIE BT

i BE Ff 7K He A SRR 22 5] ], 228 2 1 o Bk
WOMERZ 2 B 7R 5 B0 O A6 7 1 4 194 388 /L R
N Bk 2 4 .6 F1 8 min, Zb B 5E 58 J5 K 51
A 21 ~23 Cilg /K52, 11545 4L g

T K =A% A L 2, AT Affy S i /K e Ak L 119 3 ‘B
AL PRASA]
1.4 =FFEEVAKE DNA Hx2ElE

BR ARG 3 925, AL RS 2 ~
5 d B =AERSII M 20 ~30 . 45 R ik
A 1A 1.5 mL By, FHZEIB/KIG vE a0 1
W BES A BOAE A 0.2 mL PBS, F 5 %
A TR 4 S Y L, ) S P R, RS T
— D HT SRR TR 2R K i e T . RS AT
J& , A E R IA L ~2 mL )\ PARTEC A w1y
K — e @0, e g 5, B R Uk,
WU AUAS AR 5 mL 8, F2 e
{4 RR 5 1 5, SR 5 i B T PARTEC
AP0 5 A (PA ) Hhll 2 A it 1) DNA AE XS 35 4o
R FHIE R ZAS R A0 VR XS B T2 B = A5
fE ) DNA AH X5 & S8 1F = A5 Ik i i
b,
L5 =ZREa®EEadksnm

1 ~15 HIBA = A5 IRSE 50 & T K G
E0.02% MBI o, fE Sl N ALH 2 h,
SRIGHE A8 1 LA 0. 075 mol/L (1) KCI H fi§ &
25 ~35 min, FBFECH] 2 - ve PO (B vk
BEIR =31 1) BEZEE & 3 K, BEK 20 min, FHECER
AT 50% (1 vKEEER H 4 ML ie 25 . #Ri%
FET R . 10% & M55 QM G4 €4, 20 ~ 30 min, 45
DRSNSV EE S
1.6 RS

iz SPSS 13. 0 A G114 A 4175 T £ 1 i
AT = A5 A R - Y RN o 22 , JF R 7 B
2720 M1 (One-Way ANOVA) , #I| Hlfi /)N 2. 2%
M 221 (least significant difference , LSD) % 4%~17
L R AT 2 1 LA

2 4k

2.1 FBeEEmMEFRXEENREFERERN
HE

L3 T AN [k H ) A B S B[R] 6] 2
T B — A A R A R R, B R TS A )
b B AT B R = A RIE R A ROR TR 1.
AT UL, B K ) A3, fa AL R
TR, 36 MPa 415 32 MPa 41 > [Al {14k %
AAER 25 (P >0.05) fH =5 K325 5
#(P<0.05) ;36 MPa £ 5 40 MPa 41 1) = {1k
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REFSARE B LR LR BE, FIL R A7 H
KRR T3 2R 36 MPa B 75 5 = A5 1A £ 1 1) 3R
%%O

R1 BKEANEEEB=EEESHZNE
Tab.1 Effect of different levels of pressure shock on
induction rate of triploid in half-smooth tongue sole
57K He H: )1/ MPa F e/ % AR %

pressure levels hatching rate  percentage of triploid

X} B ZH control 53.7 4.6° 0.0£0.0°
28 48.5 £3.9%® 0.0£0.0*
32 40.7 £2.8" 42.1 +4.0°
36 37.6+2.3¢ 100.0 £0.0¢
40 11.2+1.7¢ 91.5 +4.5¢
44 0.0+0.0° 0.0+0.0*

TE AR FEFRRZEF B#E (P <0.05),
Notes ; Different letters indicate significant difference( P <0.05).
W2 W 5 52K UP A 36 MPa JE ) FARFE 2
4.6 F18 min, KA EAL IR, (H R RS 15 065
SIS A] ) IE 4, AL R S R B, 4 min 4145 6.8
min 4AIH) A5 RR BT R # 2 5  (HR ML
REFWE, DATERFEAL L 4 min i, P55 =%
PR P RICR S o PRI e T 5 B — 5 1A
SRR A B H S ] 4 min (% 2) .

R2 FOKELEFFLR BN FBEH=EEFSHZM
Tab.2 Effect of treatment duration of pressure shock on
the induction of triploid in half-smooth tongue sole

oK IR )/ min - A6/ % =GR %

pressure shock duration hatching rate  percentage of triploid

X} B 4H control 47.5+3.1° 0.0+0.0*
2 42.9 £2.2° 31.7 £4.4°
4 32.9+1.7° 96.7 £3.3°¢
6 18.5 £2.0° 88.2+1.8¢
8 10.6 +1.8¢ 93.3 £3.3°¢

HEARTFRRREREE (P <0.05) , #WKRE23 CLH,Z
K5 5 min, #i7KJEF18 36 MPa,

Notes ; Different letters indicate significant difference ( P < 0. 05).
Water temperature was about 23 C,5 min after fertilization, and
pressure was 36 MPa.

22 ¥REH-FEAHEEMEMEDNAENSE
A E

SR B R ASO0F — P (A S 17 0008 1 £
HHAA I DNA A& AT TI0E . R A%
AR 200 ) DNA AR X 55 8 26 R 2 B8R vh 7
26 ~ 28 Kb, 1 = A7 1A £ 2 O 2 B0 i P Y
DNA FX & BAE 39 ~42 40 (K 3) , & % ik
HIHYL. 565 (K 1-a,b) , PG IEW AT 5 i i £
HO = AR

F3 RAHAEMLNE=(FFEE DNA HMNESE ( ZFEFEER100%)
Tab.3 Flow cytometry analysis of DNA relative content of triploid fry ( percentage of triploid 100 % )

K DNA X & B2 DNA X & &
name DNA relative content name DNA relative content
X RE4 control 27.73 2010-10-06_135856. fcs 41.35

2010-10-06_061038. fcs 41.38 2010-10-06_140052. fcs 41.47
2010-10-06_061540. fcs 41.06 2010-10-06_140406. fcs 40.76
2010-10-06_062553. fcs 41.57 2010-10-06_140747. fcs 40.45
2010-10-06_062733. fcs 42.76 2010-10-06_140943. fcs 41.29
2010-10-06_105704. fcs 40.08 2010-10-06_141130. fcs 41.45
2010-10-06_110329. fcs 40. 34 2010-10-06_141408. fcs 40.22
2010-10-06_110446. fcs 39.12 2010-10-06_143627. fcs 38.60
2010-10-06_110538. fcs 39.52 2010-10-06_143822. fcs 39.12
2010-10-06_111536. fcs 38.69 2010-10-06_144352. fcs 39.37
2010-10-06_111729. fcs 38.53 2010-10-06_144649. fcs 39.76
2010-10-06_112008. fcs 39.48 2010-10-06_145018. fcs 40.29
2010-10-06_112152. fcs 39.11 2010-10-06_145514.. fcs 39. 74
2010-10-06_122236. fcs 40.53 2010-10-06_146715. fcs 39.54
2010-10-06_134836. fcs 41.61 2010-10-06_146813. fcs 39.16
2010-10-06_135357. fcs 41.85
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Bl —EEasiN=—GrasnEtasmErE
(a) IEHW “AGRME; (b) =,
Fig.1 Histograms of ploidy analysis on normal diploid and triploid fry

(a) normal diploid fry; (b) triploid fry.

2.3 ¥EEH-EEIBEEXEEINT
AT AR R AR I e R H D 2n =
A2 Z% 5 T =AF TR E A e AR H O 3n =63, [
SHE T o 2 5 AR e A BRIV R S S S R R R R
AR RS S A I R G AR E
63 %, WIEW X 2u i f 2 = A5 1R . ARTIEIER A
S SUREN D PO N7 25 iR S iy

TR RTHEAT T RO . R =R 358
Bk 10 ~20 R REAT R iR bT , A BRAE R
PERE K HAL BIAE AR R 7 A 1) 08 5 A 63 2k
IR, IEH AR R RS RO 48 &, I,
A 63 ZR UL R R AR IR AR (18] 2-a,
b) o HIIERIA TS B i A i = A5

(b)

B2 =ftagm_fGralsiLeadosn
(a) IE# —AGRmpefk; (o) =fkamjak,
Fig.2 Chromosome analysis of normal diploid and triploid fry

(a) normal diploid fry; (b) triploid fry.

3 bhe

3.1 AIESHE

Bifi 5 K SR B Y TR K R, AATTRE K
P R b AP SR H 2538 U, (o A e o R F e 4
AR, NTiFF O, ZRTHIL R S A A &L
BIRZ—. ZAERAEEA A RE T B
P ik B A A A K DA SR e A R T S

Mo NI =GR BT WS A 177
I SZRG I0 5 AR AAHE 2B AT e R, AT
AT R A BT Z BT E S5k Y
BRIk AT E RO R

K AL PR VEA T (2R AR IF S 1A 0T
EZ—, S BRI L, AL PR fe 26 5
TEYR, AL B [ B, R IR /N, Al R A
AR RS R VR A A [ i
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R 5 AT K e A B A 15 5 R = A5 A
B, 15 B 4518 2 7 fe il 175 5 A N oK IR IE
SRCREAR TRk ik, PERUZZI 251 o 6 47
TR = A5, # KRR SR & TR
ik
3.2 =REHFFSHR

AT SE R R 12 0 3o S, 5 2 o
5 2 0 e A AR B A R AR KR 23
FEZEAT , FEBKE )G 5 min, R 36 MPa [ # 7K
JEJ7, 403 4 min, H ARG A5 R i 5 AT ik
100% ,iX —# 15 R 58 2 AL, Wik g
FFAENOL R FEOK R 5 T S AR OK SR, 1537
55 4 ~5 min 2 F 600 kg/cm® 5% 650 kg/cm’ [y
JE SRR AL PE 3 min, 2557742 T 100% 1 =5 {4k
TR SRR T VR RGO 15 A Y s, A3 o X
HRZL I 90% Fe47 ;XU 2619 FA R 0 145 5 o 6F
AR FEZ RS IS 3 min, KR 3° R RREL AL B 25
min WARTE T 100% [ = A5 4 0F , H S 2R 5
N 93.27% ; LINHART 25" 3% S Ry fif = £ 14,
1EZ K55 3 min L 600 kg/cm® { K HE ) F5424b
FH 4 min, 255155 (97.8% =1.8% ) Bl = fF KN

G R EIE R N (33.7% £16.9% ) .

TEAKFFE P i o5t , S A5 7 S 20 1Ak
HAGE R BRLAAIR, HLWEE #K TR 1 E T Ak PRt a)
MILEK: , 25375 AL AL SR I B T % X — 30
RAEVF 22 = A5RIS HE KB, ani/Fet
T PR R GOt =5 R, & P45 ik
5 2 i i A AE X A7 375 236 X 97 Ak 23 i s g 58
3407 R B¢ . JOHNSON 4520 30 g | HoJs [H Al i
2 F 7 0 6T 32 K BF H B 5T A D RE A R TR
13, 0 52 W ARG B & B RIAE G, T HLX A 25
it ALk B 5 5 RN Bl () A 14 T 35 . FRATTIE &
PR ZHE B0 1 % B W R S 45 R = A R 1)
S0, PERUZZI 261" i SR it = 5 1A i %% B,
IR 2 R RR 7 D S BB R AR T 38, R X 2 £
ATRE SR, SR AL BT A TR, 25 738 B PR B 4%
4, SR a7 B BP B AT, HOs S AU &
o o, M TFER L ANES A rkn
ANTR) LA K o T st BRFR AR 0 AN ), % 5 2 A% R 1
ZE L AT REAR T
3.3 EHEE

T PR S0 ARG I DNA A 25 8 ) £ 2%
ZAGRI AT AR S, AT B T B PR S

SR BAR M S e vk . e iRt
B 2 — b e BLHE R T HE A4S M S T T
FEAHIFSE Hh ] s R BT 9 240 ARG T DNA A
X YL AT B D T S T YA X =
RS AT T A5 %, 45 SR AR E A 1 1 1k
THEAEH AT S0 8 A AR
7 100% .

AT SR AR K R 7 3k, 0 v i Sk v
B =AU ) B R A, AR S A R R R ik
100% , 1 UCHEST T 2 1 5 0 = A5 R 1 15 S
% HARAS T RS & B = A5, =
FEAR A KPR RE R IR & BT ERE TR A
T AR PR A N7 A2 Vi T B 0% S A R i £
(A = 285 T SRR THARTFBL,

B2 30k
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Induction and identification of artificial triploid fry in
Cynoglossus semilaevis

CHEN Song-lin'* , LI Wen-long'*, JI Xiang-shan', XIE Ming-shu', XU Ying', DENG Han'
(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources,Ministry of Agriculture ,
Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Qingdao 266071 ,China;
2. College of Aqua-life Science and Technology ,Shanghai Ocean University ,Shanghai 201306, China )

Abstract: Half-smooth tongue sole ( Cynoglossus semilaevis) is a newly exploited and commercially
important cultured marine fish in China. Females grow 3 —4 times faster than males. Thus, the development
of all-triploid stock would be of significant benefit for aquaculture. In the present study,a set of experiments
were carried out for developing artificial all-triploids technique in the tongue sole. First of all,and the optimal
initiation time for pressure shock of fertilized eggs was determined to be 5 min after fertilization when the
fertilized eggs were incubated at water temperature of about 23 C, the optimal pressure and treatment
duration were determined to be 36 MPa and 4 min, respectively. Ploidy of fry was analyzed using Ploidy
analyzer. Under the optimal induction conditions, 100% triploids were obtained. 63 chromosomes were
observed in artificial triploid fry and,42 chromosomes were observed in normal diploid fry. Thus,a set of
techniques for induction of triploid fry was developed for the first time in half-smooth tongue sole,and 100%
triploid fry were obtained. This technique lays foundation and provides important tool for sex control and
production of high quality seeds in half-smooth tongue sole.

Key words: Cynoglossus semilaevis; all-triploids; pressure shock
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