%35 &5 8 1
2011 4E 8 A

/S S ¢

JOURNAL OF FISHERIES OF CHINA

Vol. 35, No.8
Aug. , 2011

X EHS 1000 —0615(2011)08 —1258 - 08

DOI:10.3724/SP. J. 1231. 2011. 17449

FH—FERMEXFTSREEREREZFTUE
IS, B, WesS, B &, Fxk, mhE”

(1. oK PP BT Btk DS F Al AP L VU TR R T TS0 % IR 8
2. SIRHFPER IV 2B LU 75 266003,
8. KHEMFE AP AL AR SHORAEBE 1T K 116023,
4. BUHRRERK " AT, L 201306)

266071 ;

WE: MTH=FRaE N F e EKAMERXFHTT — A7 %, AL 14.8~15.5C
W W KR JE A TR, AR JE 3 min A% AR I N 3 C By i K P Ak SE 4L 3B 45 min, B DLAR
B F 87 = 54K 5120 H % 348 H % .630 BB X = iR Ry &K ME R ERATIE,
RAA20 B it — R FARAREZR T L F,348 RN ZFHREREAEAT =
BHRETE(P<0.05),630 HitH =AM ek MERESNG T K BZRREF(P<
0.01), it b4 630 H 4 i b9 M BR45 B0, 5 = (AR 2T 67 b o Ao 2 9 0 AR A Bk 9 A 2 = 4%
ey 3.3 A 3.1 £, BRI LN T K, S = R 00 R4 o 1A RO R
T B2 B £ 3 HMEFE(P<0.001) s ALY A WE LT, &R IVE T ILIEF 97 & 20
EHENELTARSUNTEARNE, ZFERE T AR AR, EXEAL D T F0HE

Ro BREXN HAXAN T B KRERR

FEENI0D W —RFETHaE, ZFHhRE

MRATAR  FHEAKEREEFRT —FENR E6EEFFH#

KW T, ZFE; £K; BRAF
FESEE: Q954.4; SO17.4

AR A A TEAE M, AT RA
TETER AR P A B P AT o A T
FTIRSFI0 A, W2 = N K R TR /YT
ZHEM. FLAE 1943 4, MAKINO &' g i T
N5 3 81 ( Cyprinus carpio) =A% 1 i BF 58,
1959 4, SWARUP™' 45 — W = 4% & i
( Gasterosteus aculeatus) ¥ 8 AT HEK T B
15 168 AR AR A R R i &k & 0 1T 5 [
23 60 ZAEMETY, R =5 IRIE SR AR T 4L
B AT AR B KV ¥ f: (Salmo salar ) | W15
( Oncorhynchus mykiss ) . K Z& W} ( Scophthalmus
maximus ) . 7 i ( Plecoglossus altivelis ) ., B fii
( Ctenopharyngodon idellus ) %5 a1 25 v b 7 A%
P NEIE B R, SR TR & B AR5
4, TP L B I RE I AT RE S B AR U T, AT

Wis HHA:2011-03-26 & | HEF:2011-06-02
RENT B A s AT CFOll) B 30 28 3% 5% B (200903046 )
BIWAESE : A, E-mail ; chensl @ ysfri. ac. cn

MERFRSED : A

PR SR, B TR X AR, E R 4 R 22
FAR K, — S HFFEIN I AR e A R A K
Pl Ah— BB I SRS A R A K
RN ELE L A RKE

ZF &} ( Paralichthys olivaceus ) & — Ff 52 B Ay
H{ERE 287~ ¢l Rl E5 N N S E i YA R
A EHAL, TR R P ) A B
FeE pg b T Ak vt 3 A SR Y 32 AR
Rz —. FAE20 4t 80 448, H A2 3
THIG T A BF = A5 R B 5, JF RS 1 — 2 iy
JEU AR Y 36 TR 6 = AR BE ST £ AR
fE =4S RS IR R F U] R R AR K
KB I K T = A5 R A A KA
PENR & & O TH B9 R DL 4R 3, A BF 5T TR
2009 F15F)E TR A 100% 1) =514 F 68, -0

http : // www. scxuebao. cn



8 1 +

5 OF O = AR AR AT S A ORI IR A 7 L% 1259

FET ZAGR I BTN A% VR 2 67 il A A K R R
KRBT 22 55, O AR CF 8 R 47 7l Ak A
FEBEE T A

1 MeSIE

1.1 {igé&

RIS FH A 6 £z R A 5000 28 250 BH T 3%
VK A BRA R B 0 2 SRR, A6 IR 2 A4
AR AU, ¥ I8 5% 0 15 8 BOAR v 7 100, b
FHR TR IR SR TR
1.2 FEAHZE

K5OI SR A 5 N T 90 2 MR A bR
KR 52, N TR B B ORGSR T3
SZHE . SRS B W R Wy kit
17, BN K LR O 14.8 ~ 15,5 C L, B2Ms G
2.5 min H4ZAE A WSS I TURIR , 24 )5 3
min B4 P AT 3 C g K T TR TE
ALEE AL FES R A 45 ~ 50 min, Zb PR AR A K
A 14.8 ~15.5 CHIFLb TR (L, 54k
Xof REZH R FH [RIE R SZAG N (B R R R Se A 3, B
AP — B AT AARFE 100 mL B, KI5 H— IR
PERTHCA 10 4~ M4E, FYR 7K — K AT AR FE 1 000
mL B,

1.3 EHEE

TESETE O, BRI B IE 5 1 A5 AR =
FE AT, 43 i LT Y (6 14 F1 PARTEC 54453 Hr
AL(PA) X AN = A5 A i AT A

PARTEC A5 23 B A G 25 B -

@ HE B EP &, FHZE IR K
THUEP , DL 4w K FIA T

@ Yefty, 17 EP 45 IMA 0.2 ~0.4 mL —2
P a3 (1 [ PARTEC 42/ ) , FHO% B #0 £
R S S L L )t S, PR 0. 4 mL
— e Y 5 min;

Q) B K Yl € 1 40 B30 1 B A% A
SPLERBCER 5 mL 54, 485 A1 1 mL 1 x PBS
TR EP 5, 1K i VU 0 2 i A B 1 3K
g

@ R, A2 A 50 Sh ke A AN M A Y ) R A i
HARAT SR J5 I A 5 Y DNA 5 &,

BRI 3 JF8 A% A T 1 Ry X B, SR ) B
HLPKTE 30 & — ARt d A A , AR ) 45 S
TR AR Y iR i M He 5 B 25 ST

il - Giemsa e, G5k
1.4 BFEAZEREKNE

MR 72 h 5K AR IR R = A A
JAR G 23 S 30 ] — 2 ], RS X5 — 1) 30 3 A A
HATREE B NN IRl 2.8 m® | E AT 48—
AL YA E] 10 em 2247 I, A2 H Fl
HLES 300 BT EAFAZEEhriE, TR F#7E 10 m’
H K e -, DAEBR I Ty 25

Y A K2 120 H ik 348 H I 630
H U AR s , 73 00 =A% A 2 68 F0 — 4% 1A xof Bt
2 A KRR T &, S B AL 5 30 &, 43 #r =
A A RN AR A R A KA L
1.5 HRRIEEINE

2011 4E 1 H %5630 HB A 14 8 5 Xt if
FBERI 15 & = AB R IF SF R AT g 31, 70 A 79 i PR i
PR iR, R MRS FR T PR, LS — A5 A
X B PRI R B G O, TR A TR PE R £

TERRFEEL (% ) = (PERR AL/ fa R i i)
x 100
1.6 RV H 2R

2011 =1 H %5630 Hid Y 14 B A5 IR
FEERI15 & AR ST, i T AR
B RN = AR A A B (%) M L P T LA 3 e U R 4%
BT X3 B BEAL I A5 R 2 S 0 = A5 A A B 1Y
WE REVE IR 3 S EEAT ) R S R P IR L
i 5 T Bouin [GIR H, 4% BRH L ik 64T A IS A
Y R e O BB A IR IR AT
1.7 HEHH

BRI GE T Ak ] SPSS 17. 0 B kAT,
TR FEBR 07 B A bR o 22 , 3 3 P 4 7 AR A
1 — RIS AT = AR BRI B A 9 A R B
XY 630 H 8 (1) A5 AR = A5 R ME I 2 8T (1)
AR T3 o P R 48 R AT B DR R J7 22 43 (One-
Way ANOVA) , % 2H [a] i) PE R 45 KR H BN 8. 2%
2215 (1east significant difference , LSD) {72 &
L,

2 4k

2.1 =fEHNES

H S G O F S B DNA 5 8 75300
PR £ 1 40 P ) DNA 5 4 4 R 2 308k P 7
34 ~ 40, T =R A0 B 26 K 2B L i) DNA 257
HTE 55 ~59, Jg AR R 1.5 A5 A A (1 1-

http : // www. scxuebao. cn



1260 Ko R 35 %

a.b) IEMIE S A 0 D AR T eIk R =AY EL 1k 100% o [R]I, Ge 6 fARs I 45
SOALEEAY 30 R A BEAT TR, BN AT RN, TARRI R IR B H Dy 48 A%, T = Ak
DNA S AR 1.5 e Wi el OB Eh 72 &£ (K2) .

600 600
500 500}
£ 400+ 2 400}
<« © 300 < S 300p
27 A2
a 200F a 200f
100+ 100
_“4._ ! | | | | | | | dome | | | | | ! I ]
0 50 100 150 200 250 300 350 400 450 50 0 50 100 150 200 250 300 350 400 450 500
(a) FLI (b) FLI

1 Zf5fk(a) =54 (b) FELHEMME DNA FELILE
Fig.1 Comparison of DNA contents of diploid(a) and triploid ( b) Japanese flounder

(a) (b)
B2 Zf&k(a) =5 (b) FEBELBMELLE

Fig.2 Comparison of chromosomes of diploid(a)and triploid (b) Japanese flounder
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Tab.1 Comparison of growth characteristics of diploid and triploid Japanese flounder mean + SD

Hi&/d 2n K/ g 3n{kE/g 2n 4K/cm 3n 4K/cm
growth day 2n body weight 3n body weight 2n body length 3n body length
120 11.3 £3.04 13.25+5.9 10.44 +0.99 11.07 +1.61
348 108.69 £18.47 125.55 £45. 82 23.06 £1.99 23.49 £3.16

630 490. 04 £159.81 634.15 £149.06 34.66 £3.96 39.45+3.1
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Fig.3 Comparison of DNA contents of diploid(a)and

triploid ( b) Japanese flounder
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Tab.2 Comparison of gonad osomatic indexes of diploid and

triploid Japanese flounder mean = SD
P Bt PERE/ g i/ g TERRIE R %
gonads number weight of gonads weight of samples GSI
ZAERDNEL (ovary of DIF) 7 4.74 £1.06 503.43 £67.36 0.938 0. 140
TR L (testis of DIF) 7 2.27 +0.56 449.29 +42.79 0.512 +0.155
ZAHREN L (ovary of TIF) 6 1.97 +0.31 711.50 £124. 68 0.282 +0. 060
SRR L (testis of TIF) 9 1.11 +£0.26 679.78 +£91.60 0.163 +0. 028
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B4 ZEEM=EEFEMaNRLE
ARBUR 505 g B AR RS 6PEN L B ARFTHE 556 g i) = BTOR L Co RSttt 402 g 19 “AE A SPREL; DR 569 g i) =4
SFEERESL
Fig.4 Comparison of gonads of diploid and triploid adult Japanese flounder
A ;The ovary of diploid Japanese flounder weighed 505 g; B:the ovary of tiploid Japanese flounder weighed 556 g; C:the testis of diploid
Japanese flounder weighed 402 g; D :the testis of triploid Japanese flounder weighed 569 g.

(a)
(©
B 5 ZiEEF={S R At

(a) ZAEARBIRALYI s (b) =fHARINERALYI 5 (o) ZAHKRERALII N (d) =AEHRERALI A .

Fig.5 Comparison of gonadal section of diploid and triploid Japanese flounder

(d)

(a) section of diploid ovary, x400; (b) section of triploid ovary, x400; (c) section of diploid testis, x400; (d) section of triploid
testis, x400.
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Induction of triploidy and its effect on growth and gonadal
development in Paralichthys olivaceus

WANG Lei'?, CHEN Song-lin'* , XIE Ming-shu'?, DENG Han', LI Wen-long'*, GAO Feng-tao'~*
(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 Marine Life Science ,Ocean University of China,Qingdao 266003, China;
3. School of Life Science and Technology,Dalian Ocean University ,Dalian 116023 , China ;
4. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: Induced rate, growth and gonad were studied in triploid Japanese flounder ( Paralichthys
olivaceus) . The result indicated that triploidy flounder was achieved successfully by cold shocking fertilized
eggs at 3 C for 45 minutes duration,3 minutes after fertilization when the temperature of fertilization was
14.8 —15.5 C. Regular growth measurements were done on the achieved triploid Japanese flounder and the
control group 120 days,348 days and 630 days after that. The results revealed that there was no significant
difference in growth between diploid flounder and triploid flounder after 120 days. But the weight was
significantly different between them after 348 days( P <0.05). And the triploid growth rates ( full-length,
weight ) showed extremely significant difference compared to the diploid controls’ ( P <0.01). The indexes
of the ovaries and the testes in the diploid control were respectively 3.3 and 3.1 times of the indexes of the
ovaries and the testes in the triploid Japanese flounder. Furthermore ,the gonadosomatic indexes( GSI) of the
triploid were significantly higher than the control group’s after 630 days(P <0.001 ). From these gonadal
sections,a lot of normal oocytes could be found in the section of diploid ovary,but the triploid ovary stayed
in the stage of oogonium stage. Meanwhile, the number of spermatocyte in triploid testis was significantly
less than that of the number of spermatocyte in diploid testis. The study obtained 100% triploid rate with this
method. Meanwhile , the triploid gonad was hypogenetic and the growth rate of the triploidy was significantly
higher than the control group. Thus,the triploid is suitable for promotion in production.

Key words: Japanese flounder( Paralichthys olivaceus) ; triploid; growth; gonadal development
Corresponding author: CHEN Song-lin. E-mail ; chensl @ ysfri. ac. cn
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