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anmaet ARERERREREN,

MAERFLAMRAHEETRZ . THA
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platessa % Platichthys flesus )1*, 0% 5 WM &%
{ Plewronectes platessa * Hippoglossus hippoglos-
sus )17, 25 0 OO0 5 O O 8 2 ( Vierasper mmoseri
X Verasper variegatus) ™ , {54 S 200N
HEPE 9 LR TFR S EERRRY
( Paralichthys ofivaceus < Verasper variegatus ), §
T ILAHM 09 % 4 NN O B S P Wang™

IR T F 95 G 58 ( Paralichthy olivacens
* Kareius bicolorarus ) AR 20 15 4 £ MK,

AT KR AN B TN (Paralichthy ol
vaceus ) 5 R, W8R8 ( Verasper wariega-
tas ) RS0 GRFT R B 00 IR 0 e 22 M e R

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

T FM(F )= EHEER( S AT TFANENREfFRNY 3

M EMMEeWL FREEN. TEREMFE
FEGARRCR LM YNRALNRZLTHE
BEARRHFE R, Iy Qo (L85 10 BT L 30 OER- 7 (R

1 #HRA*
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4 h M FEIET s 100 ~ 200 SFERM 2 T, TN
Wi RERE WM, RS ENERNY
R ATREERNOSEE,
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Tab.1 The fertilization. hatching and survival rate of the hybrid between P. oliveceus and V. woriegois %

. 2.4 Zme LA - Hil ik
Repat Fervibissrion e Haiching e Abrcrrnality fale Ernergency raie Survival me
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¥4 (X +90)
TI.IN=D.14 61.65%0.19 17.00 +0.06 SE_63+D.19 §7T.08+0.20
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(15£0.5) C 400 29~ 30 & T e 74 h BT
i, MERWHBRIFIER L% 2,

.3 FAEN
3.3.1 IR 2K (2.2810.21) mm. BN

MR, O L0 TG, DR
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R2 SR <ENRTTFRAEEREW
Tab.l Fmibryonk deveiopment of the hybrid between P. olivaceus and V. wariegans
z2Mm RAHM Y EL 534 11 &
SR Onecell stage
RE2E Monboane Li: 1 EMERE, R mNE [-1
HRE Haxodse formanon 1.5 FERnAREERES, RESELMNER
FERN Clevagr singe
2EEW 2-cell stage 2 ER EANBTR RN . SEATRY 2 TS, [ 2
HMEEN
MM 4-cell stage k] ER.5N 1 XBAEN. B84 PO ASHMER 1-3
B MR B cell stage 3.5 BN THENLSH I ERRTYE SRR R2ZNE | -4
1-5

16 MM 16-cell stage

32 R 37 -cell suage
64 IR 64 cell stage
B Muln-crdl sage
RN Bastuls suage
BBHE Early blastula stage

fEREE Late blastula stage
PR W Gastruls singe

WEEE B Early gustruls siage
WEE B Middie potruln stage

B W Late guarruls suage
B E AW Organ formation suge
BME R Optic vesicle fomation

WS Formation of somite

Ll & 4
Formanon of olfsciory plate

7
Formation of ssxditory vesicle
Ah B R Formaton of eye loe
NS Muscule contraction

LB P Heant pulbsation
HEER Fomation of otolithes

REMER Hatching stage

10
12

15.5

55.5

=7
63

68—~

BN 2 THRESYM2 XNETT, RN 8.

BRI M T
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PREEL B2 BN, RCRED MR AR

FEREGRENRERE FAARE
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EFTFEER 12, BAEARSNERER, FlelR
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BREAN. CEREHNR

GEER BERFST EANN. CHER. AREN

RERE PARLANERSE

FEUCOR M G 3/S M RIBH SN ., BEU TG RN

LR BB L
AW, RN L SR AR RORLSh M.

TR PEER 2 TEREL. RACERN LR

i, R

I-12

1-1
-1

=18
[ =16
-1

118

I-19
-0

-

B -MNAE15£0.3) Tl - XN MERERS R,
Note:1, Water iempersture( 15 20.5) T 2, HPF mans hours post. fertiistion.
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Embryonic and larval development in hybrid between Paralichthys olivaceus( )
and Verasper variegates( 7' )

L1 Jun-ghu, ZHANG Quan-gi, QI Jie, WANG Xing-lian, WANG Zhi-gang
(Laboratory of Genetics and Beeeding, Division of Life Science and Technology . Qingdao 266003, China )

Abstract: [n the present study, distant hybridizations between Paralichthys olivaceus and Verasper wrie-
gatus were carried out. The development of fertilized eggs and larvee were obhserved and the marphological
characteristics of each period were described. The fertilised eggs were pelagic with one oll vacoole. The fer-
tilization rate, hatching rate, emergent rate and survival rate of the hybrid were(71.18 £0.14) % ,(61.65¢
0.19)%,(58.63 £ 0.19)% and (57.08 £0.20)%, respectively. And sbnormality rate was (17.00 £
0.06)% on an average. Under water temperature(15£0.5) U and salinity 29~30, the larvae hanched out
on about the 74th hour after fertilization and the larval mouths opened on the 4th day after hatching. The
metamorphosis was completed on about the 35th day after the hatching. In the process of metamorphosis,
eve position of the hybrid was mixed with both dexteal{37% ) and sinistral type(63% ). The results show
that the gametes from Paralichthys olfuaceus and Verasper tariegatus are compatible, the fertilioed g
can develop normally, the larvae live and grow normally. [ Journal of Fishery Sciences of China, 2006, 13
(5):732~-739)

Key words; Paralichthys olivacens; Verasper variegatus ; hybridization; embryonic development ; lanal de-
velopment

Cormesponding sother: ZHANG Quan-gi. E-mail ; grhang@ouc. sdu. cn
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LI Jun-zhu et al: Embryonic and larval development in hybrid between Paralichthys olivaceus( ¥ )
and Verasper variegates( £ )

BNl FREMKEANERIN

1:FERENER 22 SN ;3.4 S 4B DTS 16 R 5. 32 LT NS, R
AT 10 O N 0 R e 1 O 13 MR L 0 Y T LS R AL 16 T,

17 T L 18 UL O 19 oM 20, IE R TR, 20, B, 22, LT

Plate | Embryonic development of the hybrid between P. olivaceus and V. variegatus

1 : Membrane [ifts2: 2-coll stage: 3: 4-ocll stage: 4 :B-coll stage; §: 16-cell sage:6:32-coll stage; 7: Multi-cell stage;§;
Early blastuls stage: 9 Late bisstuls stage; 10; Early gratruls stage; 11; Middle gastruls stage; 12: Late pustrula
stage; | 3; Formation of optic wesicle; 14 Formation of somite; 15: Formation of olfsctory plate: 16: Formation of w-
ditory vesscle ;17 Formation ol eye lens; 18: Muscule contraction: 19 Hesrt pubsition; 20: Formation of owolithe;
21 :Hatching siange;12: Newly haiched lsra.
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LI Jun-zhu et al: Embryonic and larval development in hybrid between Paralichthys olivaceus(¥)
and Verasper variegates( S )

HEIl SWABRTANGREW
1:2 MR 2,8 1 Bk ;o8 B EFI 4, I8 3 BOR A, S:6 H M FFm 6. M S MBA:7.9 BN
i o8, 0 7 A9, 12 BB 10: 17 B2 HFIR(GWR) 1230 HFR(ER) .
Plate 1 Development of the hybrid Larvae between P. olivaceus and V. varisgaius

1 :2-day old larvad: 2 : The magnification of pecture 153 :4-day old larval; 4: The magnificanion of picture 3:5:6
day old barval B2 The magnification of pieture $,7. 9 day old lurval s 8; The magnification of picrure 729,12 day
old larval; 10 17-duy old larval; 11:25-day cld Larvel( dextral type) ; 12; 30-day old larval( sinistral type).
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