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ABSTRACT

Hybrid fish were induced between olive flounder (Paralichthys olivaceus) female and
spotted flounder (Verasper variegatus) male by artificial inseminations. Survival, growth and
morphological changes in larval stage of hybirds were examined and compared to their
parental species. Survival and growth up to 25 days after hatching of the hybrids were
more similar to those of olive flounder than to those of spotted flounder (P< 0.05). The ratio
of yolk length to yolk width in hybrids was similar to that of female parents (P< 0.05). The
oil globule were resorbed within 18 days after hatching in hybrids and 14 days after
hatching in olive flounder, and spotted flounder has no oil globule. These results indicated
that survival, growth and morphological changes in larval stage of hybrids were similar to
those of maternal olive flounder.
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JX|(Pardlichthys olivaceus)s $-2lugte] ol & <kalel lojA tig s] 24838 ojFolch A o
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Wl 7}20| (Verasper variegatus)s A52o) Zdte] 10~15CoMZ F83] Aol 7Hsam (3
1977), Saluete gol AL F&o] B XNgoA ¥ i ojFoE HYPSY ®L HHL
2 AgHn Qo oka ZrAA 2 dAdd BE AFE o]FoAAA Ritn oA TARA F
SAHQ Fo T B AT L FEAN JPeAe] AP AFF dHAA DA HEH A
T 1993; KA 1963; E4L 1967; Kim et al. 1993b; 2 1994). olo] & AFE dx e @rpxie
o olElE VAL olg, AE3 7|Hel it FF $FFAL #E AEFFTS NS F4
olzozel sutaly] S1% AT Yoz F 7} AFL FTdte gx), Wk R AFS o
Aoz Aolel AEE D RS ¥l ZAEAT

B AL 19939 ~1994d0] AH FYFANETY ol F ASAA 23 AA AT FEL 4
28 gxe @AY Hrizine] £ B8 habgoeg ztzt un JAe F28 F d’i? How
AFFANA FEIGLH, o w hRToR JX AN E TUT YRR 77 A
Atk AR AL 2 AP Ee FHGE £ 28F) ART AGsFE A7t ¥4
322 o)lEAA #EF I BFA 058 polycarbonate FEZ &7 AHFIAH. Hol=2
2% Ao #AF chlorella® AlS4ol EFaY, #3F 3UATEE rotifers FF3A
Ao wel olzeulol fAT HFAIRE FHFHAT AMES AFA R dAen WdE A
g AAZE FA2 ARG A8 e Hey] AAdQ B3F 2694 AAdew, 48 71t
Eoro] ALS & 16~18°C, £F4AE 4065 ppm AT

AEEe Y FE AASF 10000t A BE AAFY AR LR ANAT 8F R oA
o] 7t o 2AE xolZ iy 20uteld FAY FEstod vl AMS-222, 100 ppro)E vHIAD
T MEEGIEZ m @7 EARAYT. AAE €7 dAME AR (total length)E, ole] FH
R3E 27 AAME vge Zol(yok length)%h Hyok width) R F7¢ (il globule
diameter)& 33t Th ’

$58 A2 AATRA == SAIYAY AA] M5 WA 98 Klingerman¥} Bloom
(1977)9] wo) o)A R3}atolo] tlstd solid-technique2 FAAE ZAlstAH 28 2A#e] &
A A e Student’s t-testZ 3HT.
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AL AELL Fig. 1 A 22T =& A%EL glern o] delu Holg 77| A&k
B35 40Re] 47%9] AHEe Bylow, olF 6UMFEE RE AL Yolg FadA Hel 4

Zgo| 25%% s =itk g HELSE AEFF 7o) 64AY WEL] HU2%E D3] =%
on Wrlatnle] A% B3 (A8 AR YL 7P o2 FAAst oy 6dA e AE-&o] 89.6%=
A NPT BF )y ¢33 Holrk RaFE 25U BEES FFo] 722%, PAIL 16.8%, ¥
7t 7} 568% 2 AEe AEEL dx|9} vl&stn(P> 005) WA EoE R FdTHP< 0.05).
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Table 1. Yolk length and yolk width of olive flounder (OF), spotted flounder (SF) and hybird
olive flounder dam X spotted flounder sire (OS) up to 7 days after hatching

Yolk length (mm) Yolk width (mm)
Days
OF 0s SF OF (O8] SF
1 094+0.10 1.00£005 190x0.01 0431043 042%0.05 1.10x0.01
2 068+0.05 068%0.05 1.50£0.01 0361006 0271003 0.87=0.01
3 055+0.09 047£0.05 1.16%0.02 0.20£0.02 0.20£003 066+0.03
4 0.18£0.01 034%007 1.11x0.01 0.06£0.01 016002 056x0.02
5 0 0.15£006 091£0.03 0 007£0.02 0.39%0.03
6 0 0.35x0.06 0 0.13£0.03
7 0 0
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Fig. 1. Survival of olive flounder (OF), spotted flounder (SF) and hybird, olive flounder damX
spotted flounder sire (OS) up to 25 days after hatching.

T 233 FFANT 9AE 194 094 m, 494 018 mE FolAH 5URME $AE] ELHYo)
M7bAbE = 1A 190 mo, 6941 0.35 mZ ZolA o] 794 @43 F4Eo] Yok FEo| uls}
o d&o] A3 FFEE 7|2E ZATHP< 005). date] Z WstE B Table 17 2ol FHEol
194 042 mn, 544 007 m o9, X 1945 043 mn, 425 006 mo ola, WIAuE 1YA)
110 mm, 65 013 mz ol vk W d3e) o] of Zo ng mw BT 1487 U
457%, BF 452%, WrlAv) 579%2 dx|ef BEe 3o E7l fAlsh WskAbu e vge
Hxet #gel viste] 52 Aol
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Fig. 2. Oil globule diameter of olive flounder (OF), spotted flounder (SF) and hybird, olive
flounder dam X spotted flounder sire (OS) up to 18 days after hatching.
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Fig. 3. trowth of olive flounder (OF), spotted flounder (SF) and hybira, onve flounder dam X
spotted flounder sire (OS) up to 25 days after hatching.
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AFo 4L Fig. 300X BE st o] BT zoje] Hg AAo] 242 mn (13 FFgh), 1
A7 314 wn, 3YA 369 moE wE e Holtprl Holg Hr| A e HIAF 44ARH =
A2 684 384 m Aok HAE FHAF Zold MAo] 228 mez FFrTt Ao Lkp<
0.05) 6dxe] AEL 386 mozZ FFF HmIATh FH HMIA0 Y RFAF Ao AFL
421 mn, 64719 AL 640 moZ FF Rt FH HoHP< 0.05). F3F 25dA 9] 4F2
FZo] 110 m, A7t 108 m, WAREF 122 mo.E YEh} QX o} s n MoRbunops
=3 A%S BITHP< 0.05).
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Fig. 4. Metaphase and idiogram of olive flounder (a), hybrid between olive flounder and spotted
flounder (b), and spotted flounder {(c). Bar indicates 5 (m.
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2 4yze AAASE A Ao Fig 49 2 GHe] GAAFE =487, WA
QUASFE 2n=467) Ao, AFe] AAAFE 20477 Gk

A
A5 FEA 27124 48E Holo GUAS, Ul #32 BFY L UNdY AN =
Aes §aAe Aolol 71AHHWu 1990). WebA £ FE FEA 27 4EES A8E ol

of fAgAl I AHAE FAol glolA Rarlole AEEL A el td T
(Chevassus 1983). 3] &% #A$ gutx oz zojo] AEgo] FART Yo} 458 FFT9 A
Adsle] 2 Fo] 89lo] HuE ojel AEFE L AP #F A7yt ddd] F23HPurdom
1972; Blanc and Chevassus 1979; Blanc and Chevassus 1986; Jug Dujakovié and Glamuzina
1990; Dumas et al. 1992, McGowan and Davidson 1992; ¥ 1992). &%F zloje] &gl dig 2
1S 39 brook trout (Salvelinus fontinalis)$+ Arctic charr (S, alpinus) 3+l HZ mujol o]t
£58 FFL AELo) 53~57%2 FH9 F71o2 Bud vt glo™(Dumas et al. 1992) brown
trout$} Atlantic salmonzte] ZFL R HolE 7| o7 AE&o] 18 Fry A ¢
tn BuslgtHMcGowan and Davidson 1992). ¥ dAFolA dx)ef Hrpaiu|zk 3HF Aole A4S
go] FAo Zzholut |Wxs} Hssled goz ALSEE VM 2 AEdchd ey o]W7tA 4
AELL 2 FAZ HA ¥ Ao Ho A A7 d& AR AgHh 53] £ 4P
AE §EA ojulg ALE3 gxot Wrixele 28 7FA0E(Order Pleuronectida)ell 43kt §
(Family)7} o2 Fizbe] ZEQaE E78a 3] 27 AEE 2 718 & JYolx F 2
©o)7b Qo] gA g WrAvlE Aoz W sk fradAGe AsET

Azo] 34 oA, ASSH 4 A5 SN B 4R FAANE e g
o] 2 3 & w2 YR HAAM ALGH U5 Folg FHE UeEE FHASTH
A oaie 22 gGriel ¢ ez 9y AMSHD thChevassus 1983; Makeyeva 1975). 53]
2p0)7)9) W] F4 2 f79 AAd #I AFE Yol HFH F AETEH AL BAE THAX
91th(Jug Dujakovié and Glamuzina 1990). ¥ @714 §E8& &% 5 d%e #77 34He=
AR £3tn £79 ¢ 24712 28 E 7|to] YARTE 490 ¥ A <lH AA=
Ry Ho)s 53] 9x 23 o2 datsidet olejd AE Hop F7o L4 UE A
ARk AR =& AAE F7)7 01 AEed 4TS 2 Rz ARPch R 3
B W3 2 Ho] Ao Ui P WA FFLS gAY A vkt geoB EFS
Z2URAE A HE7) o] ARAY 27) A&l gloiNE dXek FAHA ASRe] doE 2 o
Sol & AeE A

A2 fuA durd oz Ao SN A 2 AHE FHFT A Udh 53] A SH
AR g ZEe 25 FART AFo] ¢k wWE oF= QOB (Hickling 1960), gilthead sea
bream ($)3} sharp-snout sea bream (3)7Fe] FHZEXE ¥3F 3044 AFe] 28 FIF #
Agt o]2 % Qlth(Jug Dujakovié and Glamuzina 1990). £ dA7old =g Fe Apoo] 4ol
g9l Fztoln}t et w9 fASHA T

FEo] FAAE o2 AL g e weA] AN 122 FASHER JAHF A E
PR S 23 ZEo o] shgsich vREle v A3 wujd ofdte] FEE FF
QA SE on=42 B8 FFYo] wrEzion(d 1992), B AFAE gdA g MR

ML
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T AAAFE m=TAZ e BBeA FE) FEIRLS & & Aok
olge zA} A B ARl 4R AEC] oA ole) Y&, ¥F P Fywsts e
Fold gA9 B} o fAksted, §F FEA AMRS Aol F S WinERGg dAew A}
43 UAe) GBS o FaA B Aoz Alauc

2 o

|2 (Paralichthys olivaceus) ¥R} W74A4v)(Verasper variegatus) 77+ FEL 4534
92, @rhate] 2 HEE g oR wWey) A B33 BARsA jole YEE L AFL Hm
AT AY FEA FEY AELTH 4B o AMLE F F F U9 SASAHE>
0.05). F&tatole] FeloA FEF2 d&ge] o] o] Zo ujo)A Y9} & o] Po] Bty 28 17
£1TAAM f77F 9418 A" E 717 ZFo] 189, YA/}t 14Lolgon WA= &
7b BEHA vt AL A Wely|dA7A 9] ZEL 29 AFES 2 AN Wz R Y
o frARE AEgE YERIATHP> 0.05).
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