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B8 () X RIAFE (L HRRF—HRERABRFHEEESENR

9\%{%1727 7]?]3 #)%] 1 > %iﬁbza ?%71&‘}117 '%i& 2
L. RN A M T 5 4 PR AT ARSI o K R RSB S0 K PR GE0F 1R 5 8 266071 2. 8

HRE KR, LR F 5 266003)

WE: AT EEIKTEM MRS E RN EER, A THRE et b BigKER RV RE, &
¥ H R0 FREAR T AR E R B O 8255 5% T o b, A IF B (Paralichthys olivaceus) ()X RIFT B P, denta-
tus) (F OWIZRATHAT T 5. 7E Nikon MS800 ###I4 TXHET 8 (L) x RIEF 8 (£ ) N LR F—RK B KRS
REMATNE, I EH Nikon HEIAANMBH R ERIE, Wik T ERENBNEFNITHESSE. 2TF—RERER
H A4 A O ETHA O AR R R 2 IR R B R A A R A R UL PO RS AR T R i AL #R 3R 9 AR HA, BRE I
T IURT R LR E A SR i B B A AR R R4, B A B S R SR T AL TR E E R . 7EKE 16.5£0.59 T,
B 32~33 &M T, ZHEN IR 67 he ik, (19+0.5 C/KE T, {76 3d LIATE WIRHEE 7 GV EEF 5,34
FFOREESMNRIEE 7 BT T 2,20 d EARANEEY G AT L), 40 d 5K TR TH AR AN B 15
FREFEREARAEE, S0 d A e S . FIRHRT BRERENBRGBIERRBRNS T REREIITE,
R THETSEERER RUEBENREMRE . ENITRE. PRHEELLERETRE. [HEAK™R,2007, 14

@) :644 — 6531

KSR AT BT RN T 8T 20T BIR R H s FRERIEE
HESES: 96 SCEAFRIREE: A

KRG T8 (Paralichthys dentarus) » X T KT
T8, 5T (Paralichthys olivaceus) [ J& 8% H
(Peuronetiformes) + & 1. H (Plenronectoides) « & F}
Bothidae) + 7 #F . £l (Paralichthyinae)~ 7 #F /&
(Paralichthys) » 5> A T AL E W R U R R0 4
45°~29°, MM R H BT B & 28 3 [ OR P v U R
F I 2 LA s LA R b B R TR T, A 3R [ B R AE A
(Cape Cod) & 5 Z£ 15 §* 2 WG F5 46 1 1 (Cape Hat-
teras) M AL RF I @2 ~35°N) . Rk 7 &7 @ i /K
PHaEE, EEHRE 5~31 C, REERKIERE 17~27
C & HBE 4~35 miEHE 24~32, EHERKH %
[ 5 3 rp [ 020, B e s T i, W LR i
VAR SV H <Y N S it e A ES R R PR L =N
FhE | H AT A KRR TR A, 200 R Bk R
T 22—, AR TR IR T 695 T R AR EE AR, )
T T BLFRIE I R R, E4 U i AR Kk

FE# RN T HATH T T7 10, AH EL iR K 2B T =
Mg rE 2R A HEAT I BLD, H AT AR IE T 48

Y5 H EA: 2006 — 11— 15; 51T H#3:2007 — 03— 14.
EEWE : RALE 948" H 2001-479-4 .

XEHS: 1005 - 8737 — (2007°04 — 0644 — 10

FEF () X Al (2 ) 728 B4 K358 () x BT
B (2 ORABL LR F B () x RGEFEF (4
Fe e BInray. /e it B Ak R R F TR
Jilfl, 384 O AT T LR A T R B AT, A I AT
(Paralichthys olivaceus) 6-7] K 2% fip (Scophthal-
mus mazimus) B\ 2 5 (Cynoglossus semilae-
vis) OO [FBE R (Verasper variegatus) M (&
o5 82 (Limanda herzensteini "2 %5, (A 38 7 6F
() X RIGF 8 (LR T HRIERERERE
BERZR T, £ [ A A0 i R LHROE . A 92 40 4003 i L
BT () X R F 8 (2O T—REIE &
R J5 R B AR B T AR, 67 BRSE a8 4% & b
T it B 1R AL AT WSS R TR B AR 240

1 #R5EA%E

1.1 ZHEMREEGRHE
ZREIIR H 2006 F- 3~8 HE LW AREKE T &
5 B K P TR A R T 8] () 5 R ik 2 67

{EHEN: KR 1982 ), B, WL R4, A F RN KEREET R E LY . E-mail: guanjian35@sina. com
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CLORAEK . WS RETRAENTIES
PEREENE N T SRR O 7, TIPS 315 2 4%
BH. SZAEURIRAL A KIE 16.5+£0.5) T, 2h/E 32
~33,pH 7.8 ~8.2, 178 = VIIRAF A 1935 & KR A
19+0.5 C,MfFf AR EEIEF =2 20+0.5 C,
REFIIR EHATH S .
1.2 MMAZX

JERAL B B W TE) 2 TR, 76 Nikon MS800 7!
T BE PSR Al F — AR (L R R AR R IR &
B R HEER B & I 0 T8 SR AE I e 3%, (R BA
H Nikon Coolpix 4500 ZAHBLIA R . 758 T
EUF AR T A KB ES AR, 1
MEFERECH 40~50 B, 2 H R MEKR T M

(1. & 2, i Bonus 8 72 7 8 2 % B bR A
1.3 BEITESHKITHH

1 ] Excel 2003 Xt 5% 4 $048 W4T Se i 9047, 45
BUBEAR PG + brEE (X £ SD) % 7w, 1] Pho-
toshop 7.0 HIE B .

2 ERE5SH

2.1 HEBiAxE

B () X RIGFTEE (LD T F 2RI A
o 5 BR, VR, RBRTE, 5042 0.98~1.04 mm, 5P 53
SIEH, ER 1A, HR 0.18~0.21 mm. SZAEUNTE
16~17 C/KIE T i 67 h BRI, ok B RN
#1.

F1 BFE @ X REFF P OLZT FHEREE
Tab.1 Embryonic development of crossbreed F; of P . olivaceus () X P.dentatus (4 )

KB A RE N 1
Development time Development stage Figure ordinal
Oh GPZ T Before cell division 1-1
40 min OP 25 Membrane lift
1h JE £ 7 B Blastodisc formation 1-2
1 h 30 min 2 AHEEA 2-cell 1-3
2h 4 HHEA 4-cell 1-4
2 h 40 min 8 A HA 8-cell 1-5
3 h 20 min 16 AL HH 16-cell 1-6
4h 32 AR HR 32-cell 1-7
4 h 30 min 64 A HBHR 64-cell 1-8
5 h 20 min 128 40 3H 128-cell 19
7 h 30 min F A& Morula stage 1-10
9h =% High blastula 1-11
12 h 20 min X ZEME Low blastula 1-12
13 h 30 min K Late blastula
14 h JR 1 5 8 Early gastrula 1-13
19h JR % B Mid gastrula 1-14
23h JR W% B Late gastrula 1-15
24 h JEFLE P H3 Closure stage of blastopore
26 h &M Neurula stage 1-16
27h AR ¥ 7% A Formation of optic vesicle 1-17
30h 5-6 XL HA 5 -6 somites stage 1-18
37h MR AR % A%, Formation of olfactory plate
39h 20 XL A 20 somites stage
40 h 5 Y B Formation of eye lens 1-19
43 h 30 min B UK A Tail-bud appearing 1-20
44 h 30 min % B Tail-bud stage
45h W % i Formation of optic capsule
48 h AL AZE R Muscular contraction 1-21
49h LBk H Bl Heart pulsation
51 h 30 min B A A Formation of otolithes
58 h B HEHE R B Formation of dorsal fin, anal fin membrane
61 h 30 min Jig #8 JR B J¥ A%, Formation of pectoral fin anlage
67 h Rt JE 5% 1Y, Hatching 1-22
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2.1.1 UPEATED S 40 min 5 2B, O
BB /N5 1 b JE TR A5 T Bh AR 48 v T8 O A
WL —1~2)-
2.1.2 9PEH ZH)E 1 h 20 min BAE A H I
MR, ANARAE SR, RS H 2 LT g s K,
23t 2 ANAL 4 40 A 8 4 A --e - LM, E%HETh
30 min MR RESI ML EZ 2, RE R FE
M ERT -3~10 -
2.1.3 EEE FERMLUS, & 4R 204k
o0, AN AH 3. R BN, IR IR R B 2 38
TRV HAA AR AE S A SRR G EE R , R A4 [l Bk
— 25 s BV A B B A0 P 4k 252 r) RE AR R B BT
HAKER ERT -11~12) .
2.1.4 EFE KIS 14 h, WA 40 40 1 9P 3%
T, TERUIRER IR G, 3N R 30 2 J5 R A 4 A
K, BEN R BE A, R RO AL (B T — 13~
15
2.1.5 AR ZHJE 24 h IALE L, RAM AR
WL BN R, FE AR AR, Bl S RS AR 2 B IR
W R T -16 -
2.1.6 REEREH EURLEFEN R SR, IR
TE R, B T 00 B s 5268 30 h )& B A H6 B B
5~6 WL s 5245 37 h 5 76 BRI AT 5 8 B AR,
AN IFLE I, E R AR B AT W E R B R A, &
AL, P O 228 AT s B S & 78 T8 7, AR
MR AR B 5 7E BR Y5 77 A I — SR g5 M 1
W BE, WA S R LG, IR & <V TR B T 5P 3% 52
@RI -17~19 -
2.1.7 EFH K 43 h 30 min, BB H ISR,
IRRZEERTE 249 60 % » M i R B 2 & 2F W1, DU AR ¢4
2y 26~28 XL (AT —20) -
2.1.8 BLAME M 45 h JEAEZEE0 E 2 70%
JU A4 B3 F Gt L PRI, HE B ) TP R 4 s AN A
DEEHIL, SF 1.2 s AR @R T -2D -
2.1.9 BEW{E MACLSFEIT 1/, IRk
JUT DAY A 408 488 5, S0 bR, R K O R T 1 1 5B
fE, IR R4k SR BN, B sE R E (BT —22) .
2.2 FHERSIFE

#0055 5 IR VES R Kendall 25131, R
Excel 2003 #Hi1E AT #47 f 2E K fl £, 08 B SRR o
Fouf AL K BAR BT A5 54, R BLAT AT AR K (4
KO RFERH: Y, = —-0.002 322 +0.376 7x +

2.514 (R?=0.996 2, iEH T 36 d A, HH » £RK
BEE @, Y, #rfFael, mm; B &mELFe
PRHL: Yy =0.0042% + 0.137 22 + 0.394 3 (R? =
0.9751,IEH T 36 d 7T, K » R EE B E W,
Yy RS mm) -

2.2.1 UPEZE(FE Yolk-sac larvae) #HF(F& ~2
Bi#d

OV AE ERT -230 2K G.05+
0.12) mm, & & (0.99 + 0.11) mm, 5¥ 3% 22 Jm A [
o, K42 1.15+0.17) mm, 42 0.60 +0.09) mm,
KEAEE 12 ZAa Mk 1A T EERT
77, B 0.1910.03) mm- Sk EBS> 4L, 1 FE A & 4K
TEEW, BoAEW . KO, BEERE. B
R IR SR S A TG I, SRR R UG T B Ak R
1834, 58 EiE. REEFE A IE. B T
BTN, GRT PN DL R 5 168 4 68 e ) 2
WER L ERE AR EWAEN . NIHEN
- SRR FR S i, J5 0 e B, AT e T KAk
b [ EiEE .

Q1 H#& ERI-1D 2K 3.45+0.35 mm,
S (1,02 + 0,110 mm, BP 2 FE AR5 N, K12
0.92 £0.13) mm, %1% 0.48 £ 0.07) mm, K& &7
R 1/4 KA B4R 0.16 £0.02) mm. MFEF
SRR INE, B KA. ISR R, DK
Wtk Wi e BN B e b VRE AT R S A, 7E BN K
FIE 500 T B, A8 LR, BT I 3 4 i TR R
AW, ILTTAB . i RS EEE LR
M AE, BERBAEREN D SR, MARY K, MR
RIEEE.

2.2.2 AIE M HEI{F& (Pre-flexion larvae) (3~19
Bi#d

M3 2 EWI-2 4K 4.05+0.29) mm,
BE (1,07 £ 0.12) mm, UF 5 FE 52 B, h Bk R
0.15+£0.03) mm. MEMNSRAZEEG, S, 4
Hs T aata £, A o B 26 7%, W P 45 35 B 7T WL, JIT
I VTFIE s BEEE T 46 8 W5 AR 0 JF DiE R, (AR B
FOE NG, EALE PG ISR B R, B R Ly
AR B AR SRMEEE.

Q6 H#d EMWI-3 4K 4.88+0.23) mm,
FE1.23 £0.13) mm, WERE 0.08 £ 0.02) mm-
o5 D ERFRS YK, B WA W56,
AR s . HILRAR B K, B R, i
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I, B A R B, NG . BRI %A
ROREEREAR, KT L ISR ER
FORW 15 KR, [FaEAINEMEETR, £ KE
R,

310 Hi#¥ £ 6.29 £ 0.63) mm, & &
1.61+0.19) mm, £ £F AR ERTE 2K, IR IE S R
R BRI —2) - FHIERT B A SRR — A i,
FEWRTE, iE s B EE R, EIRT L F&A
B RS T A B TR 2B £ 3R T R K

@14 H? HRIT -4 2K (7.63+
0.87) mm, &= 2.38+0.36) mm. HI 2~5 A
GRREE &, K EamA sk Ea R R - 3.
4 DR LA /N1 5 2 08 HE T O 3 T IR e
¥, NG H s~7 M mRBRKHEREAE. I
EIH, FAE 2, A TR R s R T 2048, 4K
T EB LR M AR TT 46 B B AR 1) SN R B R P
MENMMEHERZMNERBEER, KA 0 ME 5
RO F IR 5 A 20K BRI ARG G
7, AR B AR, AG o AR AR E A E,
2.2.3 THHEA{FE Flexion larva) 20~25 Hid)

20 Hi#d BRI -5 4K ©.56+0.87)mm,
MEG3.5110.5D mm. WIREESR 5~7 11, K 1.7
~2.2 mm, B4 ML G i A AR, W8
AR KAAREAE BRI -5.6 - & BiEL
HEB T WEEETE 1 2 T & B, 8 it & 57 B
R, R, FREEE S 17 R, i 2 SCH & B
TLEEHEE 1~2 M ERBAR, KIS,
AR JE I A0 U8 90 P T T R 3 A R 1L
EH SRR B O R EINEE, R EH.
2.2.4 FRETHETFE Post-flexion larvae) 26~39
B

W26 H& WEMI -6 2K AA1.15+
1.24) mm, & & (4.72 + 1.26) mm. 7&K #E 5% K
1.9~2.7mm, EREESK 6~7 i MR -7-8 -
fFEENARSN, A 22 HES AR A& B (B
— 230, WK 2B A8 SRR B AR S HR IS 5] A Y
FoRBEE, FAITHEEMBR A &R, 5K
HETRREEHEME.

@34 Hi# (WO -7 &K (14.81+
1.84)mm, & = (5.41 £ 1.45) mm. J& K 88 B 1L
T E— 0 (R -89 . KA &
FIRC &R M RN — 4.5, FF 465 Al £
i e AR & E R . 28 A G

RIRA IR ERFI R B R S BE L
s R EAR B R S VERE R NG S
— S E R K B RA MR
2.2.5 M &E] Juvenile stage) 40 B R

W40 Hid (BRI -8 2K (16.27+
1.5 mm, &5 6.77+1.33) mm. LETRLE K,
ARG B, Ik 68 4% 58 A ol 1 g — 564 (B
BRI — 100 AR e e B M (FRIN —5); & A48
WA, B HEP I F0NE B 1 Bk I D e s SAL TR
B SkEBVAR TR 68 B BE M KR AR K AT
7, EBEIR B R, TR A el B E N
43 XA B

Q)50 Hi® 4K (22.06 +£2.64) mm, & &
©.28+1.68) mm. 45 4 %, Bk 2 5 Hh il 14 2 K
I [ EOCAT 0 2 s YR I B P TR 7 3 % 3
PR IR BB BE A, SRAUAE T B 48 IR T TS #E
BiE L RESMER 1 mm A METE QG5
AR A T B A

3>70 Hi#® &K (35.25+5.26) mm, & &
15.25+2.36)mm. WHEEKAA, 6EHKEA G
FE PR T BEFE, BA SIS SR
AH T -
2.3 FETSHESEIE
2.3.1 R /AKENTL AERATFFHEAR
EELRES, Ham/AaKEWan T —AN%RiET
B, JEARAR BT, P PR B R (B 1D, HE—
ARSI 8d B m /AK 2 0.254), £ 8d
DIRTF AR DA NN T, B mE KERET
SR8 EBNRANH, REAEKERETAK,
&N RAEERRE AANTFHEES. 32d
MR AR AR E A 5 (h1E 0.446)
e B & A KA IR E, F RS EARL N, HEA
HME B B, T AR 2R Uit (B 2 BRI
2.3.2 WKREEMAE XX FiFH10dEEE
REESCIREE, 14 d I TEAIREE 4%, 24 d BT 5 7 IR BB 4%
PRI H A K IS R A 6.5 1R, 2.41 mm) » [ IE
IR ZE 4, B AN BRI B 4 (B 3L RRID
2.3.3 REBEMHTL RAEOTERFAEE
B B BRI 2 —, 20 d LARU AP BUIR X, 22 d B
JE AR U BT, 4R A7 f Sk TR B M B, 28 d A7 FR
CEFE LR 4k, 34 d ARt ST, &£ 40 d A HR
eI, A 5E s ERIVD .
2.3.4 EINMEABEHEENE 10dEFRKINE

=
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i 30K, 14 d B R )5 BCT Z R BLA SRR 68 i A, 3
FAEBEENEREORMERCENM; 16 d B
JREEJE TR b B REE R 18 d B R AR L, B
LB A2 T, 2 8 A B K H L R ORI 95 20 d

Br —m— 4K Total length
401
35rF
30

25r

—o— [ Total heigth

/mm

[

20
15
10

SRR

Total Iength and total height

VR i LDk UK, R EEY) 0 e, AL &
30 dREEFLIRHAE R Y, 88 45 70 1Y 1 25 40 d % 4 72
AN, REE A1 1 50 d & 5 g, RN R R H
RETE R RV -

35 40 45 50 55 60 65 70

Hi%/d Days

1 BT XRETH (S ORT FEHEK Gi=40~50
Fig.1 Growth of crossbreed Fy by I’. olivaceus () X P. dentatus (4 ) during early stage

05
S 045f
2 04t ‘/\""'"
w035k
j:% s
T2 025 e
TS, 02}
=T oast
= 01f
2 005}
0 1 1 1 ]
0 20 40 60 80

[A#/d Days

2 BT (RO X RETI (L HOREFHERES
/KA G =40~500

Fig.2 Heigth /Length rate of crossbreed Fy by I°. ofi-
vaceus (3 X P. dentatus (£ ) during early stage

3 g

3.1 BFF (P XANEFH G HORZTFMEE
WA B () X RIGT B (LR FERRE
P2 DI R A AR 55 H AT BF & B A A A ], 28
PZERE SR SRS 378 NN 7R N A T
BRI 7 A EZRFNL, £ F
AR IR AR . ST T R A LR
WA, 8 8 T F LS 15 % A2 A5, BEBE A 6T (5 30K
) R Z26E BIS T WL 10 X /245, T A 50 2%
A2 Fy i 50 B BT IRV TR S LS T8 AT, 5

K Length

14 16 18 20 22 24 26 28 30 32 34 36
| 1#/d Days

—=— R4 EE K Length of crown-like larval fin

—o— ARG AEAE 2% Number of crown-like larval fin
3 BT () X RKEFTF (F IR FE kB 4&

KESHENPHETN (1 =40—~50

Fig.3 Crown-like larvae fin length and number of cross-
breed Fy by I. olivaceus (3) X P dentatus (£ )

8
7
6
5
4
3
2
1
0
-1

b 3 RSN, AT RE R R H I AR I R JE R S
M. A8 S T3 B A 6, K35 67 8D g R AL
BT OB R ARG, 288 Fy M RG AE D Bk R A DL
AU T4 LR AR R 5, X 5 HAR B R A L. A Fy
JRARLELS TR T I 76 h B A0, 541 I 42
B e UYL 5 R U B IR, B 5 A JL A 67
Lt AR S G 2D, UE W M A% B IR 2 % A R i
MR B AR AR 2 A E AR

AL Fy 518 7 B RGO B R 2 KA K
RILLEL AR 3.3 AR B A7 L2 K ZZ T AL,
ZJERAL FAE KA RPATE R, £ 34 P2
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Kik 4.05£0.29 mm, EFWRL FaEEK ERA FBP KRG F AN, RS 28075
—EMNSE. AR TELRE L AR F 5% I,

F2 JLMEEie XMRAERERE REZEE TR R B P AR R BLE
Tab.2 Optimum temperatures for hatching and hatching times at the temperature of several flounder species

F2 Spec EfGRE BiGERE C SEALETE A ZFE IR
pecies Optimum temperature for hatching Hatching hours Reference
W B P olivaceus 14~16 93 (71
RETEE P, dentatus 16 77 2]
YT 8 Paralichthys lethostigma 18 52.5 @
KEZBEE Scophthalmus mazimus 13 116 (81
PR Verasper wariegatus 11+0.5 153 (1l
TR B Limanda herzensteini 11.8~12.8 73.5 [12]
W () X G (LD P, olivaceus () X . bicoloratus (I ) 15 70~75 (3]
W87 (30 X RIGTEE (LD P, olivaceus (3 X P, dentatus
?(%?) T (% RETEE (LD P, olivaceus (% P. dentatus 15 76 [5]
é
3 AEESBIERETEIATESKEKN IR
Tab.3 Early larval total length growth of crossbreed F; and P. olivaceus: P .dentatus
fFH 4K /mm Total length of parents and crossbreed Fy larva
2 Species
0d 1d 2d 3d
T BE Paralichthys olivaceus 2.95~3.15 3.15~3.50 3.65~3.90 3.65~4.20
RUGTF G Paralichthys dentatus™ 3.01~3.28 3.38~3.55 3.41~3.65 3.55~3.75
T EE ()X RINFEE (L)
BT (30 X RFE (S 3.05£0.12 3.45£0.35 3.85£0.40 4.05£0.29

I, olivaceus () X . dentatus (£

%5 i HL Y ML — SRS 5 M S IR A R S A,
i B E AR R B 438 B AV 5 e 187, L)
AT B BRI B RV T B 2R AR B AR K
o RIEABET, 18546 (3O X RIGFEF (5 ) HiR
AL AT B, 2848 FyAF AL 5 A KO SR A o

3.2 MBI (P X ANEFE (O RLTHMAITIE
TR MBI, BRI R ) R ARSI, AT
FIBFFTH O 2 T A DB A R B R B 245
B AL O R MO E 2 T B KR
S B R A T B K BPER 0 58 H ET

HEAT TR () Xk (£ (Plewronectes flesus)
R 25 35 8 () (Limanda limanda ) X )|
(Platichthys flesus) (&) () X KZEHFE (£
(Scophthalmus mazximus) ~ T 8 () (Pleuronectes
flesus) X RZZHE (4 (Scophthalmus maximus) ~
PR (Verasper variegatus) X 418 (Pleuronectes
bicoloratus) ~ P T 8 (£ (Paralichthys lethostig-
ma) X A BT (L) (Paralichthys albiguta) 2 [H
fy ZuRg s Al R G o B R oF B[R] B T oF 67 @, Y
AR IIA N 2n= 48 t, X A& T 2420 0 40 i 2 2k
fift. AP RFHI A, “HRRRATE TIEGRAT,
MM B —FH AR TR & 558 . 4335 Hh
AL AT A A8, B8 | R B AT Bl K
TR _E 8 G 2% 28, AN AR AR 5 0 B2 R, 28 3

@ HARRIET GEM T EFAL I RF B R TS ENE RERP.

B R B RA — IR GR 3), (HA R FifE
X B R 52 0 N SR A T R AR
T ST MR B IR T RA LA T HEWE.

52 3k

[1] Bengtson D A. Aquaculture of summer flounder (Paralichthys
dentatus) : status of knowledge, current research and future re-
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[4]1 EHm, L& HEH, 2. a5 FfANTRCHAARTLE
HARFE,2003.27 D :1-4.

[5]1 & kttZE EM . 2T (fOE5FF Q) ATHRE
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L6 1 sRFM, M, W FTHEAHHFRIF - HEHNHEN WE [J1. FEAK™EE,2003,10 6) : 451 — 454.
2 (J1. ¥ 5998, 1965,7 @ : 158 - 73. (2] EEEF, FH&RE, DHE, £ HREZRZBINFLS5FY0

L7 1 HAME, Bk, P4, . FRNERRE 1. K=F#), ERFYIEA J1 B EEEHR, 1993 @ :75-80.
2004,28 6> : 609 — 615. [13] Kendall A W Jr: Ahlstrom E H: Moser H G. Early life history

[8] FE®R LHRE,NIE,%. KEEE (Scophthal musmarimus stages of fishes and their characters M ] / Ontogeny and system-
LR RAFFEh & R T AT AL [T 1. #8355 138198 , 2003, 34 (1 atics of fishes. Am Soc Ichthyol Herpeto- Spec Publ. 1, 1984: 11
9-18. —-22.

(9] =5/ HHEF. HELEEEEHALERRFREANR T 4] TBEFR.EBRKELEFEB RS AR M b5 FERLHE R
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Observation of embryonic and larval development of crossbreed F; by Par-
alichthys olivaceus () X Paralichthys dentatus (4 )

GUAN Jian"?, LIU Xue-Zhou?, CAI Wen-chao'">, XU Yong-jiang”, MA Shen'

(1.Key Laboratory for Sustainable Utilization of Marine Fisheries Resources Ministry of Agriculture: Yellow Sea Fisheries Research
Institute, Chinese Academy of Fisheries Sciences: Qingdao 266071 ; China: 2.College of Fisheries: Ocean University of China. Qingdao
266003 China)

Abstract: Hybridization was the most widely used and effective method in aquaculture breeding. In order to
select several flatfish species which were suitable for seawater fish farming in China, hybridization between
Paralichthys olivaceus (%) and Paralichthys dentatus (3 ) by artificial method was studied. Zygote was
obtained by artificial insemination with collected mature eggs and sperms. By observing the embryonic and
larval development of crossbreed F; with Nikon MS-800 microscope: the total development time of every de-
velopment stage was noted and calculated and the characteristic images were taken using Nikon camera.

Embryos were incubated in sea water (salinity 32 —33> at (16.5%0.5> C. The time-table of major embry-
onic development stages of crossbreed F; was as follows: blastodisc forming stage at 1 h post fertilization
(pf) ; 4-cell stage at 2 h pf; morula at 7 h 30 m pf; low blastula stage at 12 h 20 m pf; early gastrula stage at
14 h pf; late gastrula at 23 h pf; blastopore closing stage at 24 h pf; nurula stage at 26 h pf; 5 — 6 somite stage
at 30 h pf; tail bud stage at 43 h 30 m pf; embryo movement at 48 h pf; hatching stage at 67 h pf. There was
no noticeable different in embryonic development between crossbreed Fy and Paralichthys olivaceus except
the time of embryo movement. The larvae rely on their yolk for nourishment before 3™ day post hatching at
(19.5+0.5) C; after this the larval mouth opened on 3™ day (pre-flexion larvae) . Metamorphosis began on
20™ day (flexion larvae) and completed on about 40 day post hatching and the fish turned into juvenile,

while accompanied by a change from planktonic habits to demersal habits. The morphological development and
changes of pigment pattern from embryonic to juvenile stage were observed. The crown-like fin development: eye mi-
gration and tail transformation in metamorphosis stage were described with 24 photographs. There was no swim
bladder development in early live history. The optimum water temperatures for embryonic development of several
flatfish species were discusseds and the developmental speeds in these temperatures were studied. [Journal of Fishery
Sciences of China,2007,14 @) :644 — 653 ]

Key words: Paralichthys olivaceus: Paralichthys dentatus: crossbreed Fp: embryonic development: larval

morphometrics
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BRI BFE () X RKREFE (L OXX FHIRBEE
1: RZHE, x32;2: RS2 8, x32:3:2 A, x32:4:4 M, X 32:5:8 AL , X 32:6:16 MM AL, X 32:7:32 4L, x
32:8:64 A, x32;9: ZAMIHA, X 32;10: FHEH, X 32;11: M EM, x 32; 12: KEM, x 32:13: i lm R H, x 32;
14: 7 8, x32:15: RBGR, x32:16: AN, x 32:17: HRIETE B, x 32:18: MU B, x 32:19: AT A, x
32:20: BEH MK, X 32;21: LAY, X 32:22: BN, X 25:23: #I0E (T, X 35,
Plate ] Embryonic development of crossbreed F; by P . olivaceus () X P .dentatus (£ )

1: Unfertilized, X 32:2: Blastodisc formation: X 32;3: 2-cell stage: X 32:4: 4-cell stage, X 32; 5: 8-cell stage, X 32:6: 16-
cell stage, X 32:7:32-cell stage: X 32;8: 64-cell stage: X 32;9: Multi-cell stage, X 32;10: Morula stage, X 32: 11: High
blastula stage, X 32; 12: Low blastula stage, X 32: 13: Early gastrula stage: X 32: 14: Mid-gastrula stage: X 32:15: Late
gastrula stage, X 32:16: Neurula stage, X 32;17: Formation of optic vesicle; X 32:18: Formation of somite: X 32:19: For-
mation of eye lens: X 32; 20: Tail-bud forming: X 32: 21: Muscular contraction, X 32: 22: Hatching: X 25: 23: Newly-
hatched larva: X 35.
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BRI SBFE (P XKREFH (S OEX FIFHEEES
1:1 H&f7&,2:3 HidfFH:3:6 D7 H4:14 D7 R.5:20 D7 H.6:26 D7 &,7:34 HR{7#:8:40 H
AT,
Plate I Larval morphometrics of crossbreed F; by P.olivaceus () X P.dentatus (£ )
1:1-day old larva: 2: 3-day old larva; 3: 6-day old larva: 4: 14-day old larva: 5: 20-day old larva: 6: 26-day old larva; 7: 34-
day old larva; 8:40-day old larva

BRI BT () X KEFE (FHOEX B RERLE
1:8 Hi#&, R, x60:2:10 H#, AR KR EE, X 60:3:12 H##, B IR #E 4%, X 50:4: 14 H#&, x50:5:16 H
1, Xx40:6:20 H#%, x40:7:24 O LK E R A, x40:8:28 H#%, P M, X 30:9:34 H#, FMH K, x20;
10:40 Hi#¢, By T 88 158 4, X 20,

Plate I Crown-like fin development of crossbreed F; larval by P. olivaceus () X P.dentatus (£ )
1:8 d: unformed: X 60;2:10 d- anlage of crown-like larvae fin: X 60:3: 12 d, crown-like larvae fin formed, X 50:4:14 d, X
50:5:16 d> X40:6:20 d: X40:7:24 d, fin-length was the most, X 40:8:28 d: atrophy began: X 30:9: 34 d. disappearing:
X20310:40 d- the front of dorsal fin, X20.
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1 2

..‘
BN #®BFE () X KREFE (S H4xX FESHRMBALAILIE
1:16 H#, IR XK. x48:2:22 H#e, GHRIF 46 B A, xX40:3:24 H#%, KT HILMFE, X 4054:28 H#, AR T3k
Ei X32:5:34 Elﬁé’& %EE%Z’—(%BZU X25:640 Elﬁé’& Q?S%Ejzu X16
Plate N Eyes transformation in metamorphosis of crossbreed F; by P . olivaceus (3> X P. dentatus (£ )

1:16 d; eyes were symmetry: X 48:2:22 d; the right eye ascend: X 40; 3: 24 d; calvaria depressed, X 40:4:28 d: the right
eye was at the calvaria, X 32:5:34 d: eye transformation finished basically: X 25:6: 40 d- finished metamorphosis: X 16.

ERY #BIFE (P x RiEFE (JHORR FEABESEL IR
1:10 H#%, x20:2:14 H#, X20:3:16 H#, X 12:4:18 Hi#, X 15:5:20 H#, X 12:6:30 H %, x7:7:40 Hi#t, x

6:8:50 Hi#%, x4.8.
Plate V Thil transformation in metamorphosis of crossbreed F; by P.olivaceus () X P. dentatus (4" )
1:10d: X2052:14 d> X20:3:16 d- X12:4:18 d> X15:5:20d, X12:6:30d: X7:7:40 d> X6:8:50 d, X4.8.
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