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Early development, growth and sexual phenomena of the hybrid between male spotted
flounder (Verasper variegatus) and female olive flounder (Paralichthys olivaceus) were investiga-
ted. The hybrid produced was newly called the “Bumnupchi” in Korean name, “Mottled
flounder” in English name. Fertilization rate, hatching rate and early survival rate of the
mottled flounder were 56.9~72.3%, 86.7~-92.5% and 89.1~-96.0%, respectively. At 50th
day and 240th day after hatching, they were 2.1+0.2 ¢m and 22.9+2.1 cm in total length,
0.10+0.02 g and 179.0+38.5 g in body weight, respectively. Eye position of the mottled
flounder was mixed with both dextral (77.7%) and sinistral type (22.3%). Gonads were
differentiated into ovarian type and testis type at 80th day after hatching, and its ratio
was 1.1 (p>0.05). Most Gonads seemed to be sterile without having germ cell, whereas
only 3.6% of investigated individuals turned out to have oocytes in the gonad. When the
induction of sex reversal were attempted by daily oral administration of 178-methyltestosterone
(0.5 mg/kg fish) and estradiol-178 (0.5 mg/kg fish) from 40th to 100th day after hatching,
both testis and ovary type were induced 81.9% and 87.7% of each hormone-treated fish,
respectively.
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FEAA Q] o)L 83l I3 AT
diE 29, Tait (19707} o152 Salvelinus
SfontilaisSt S. namaycushe RFsto] a2
2715 A AAFNA B e A4
73l 45 + A=F FE8%ch =% Foer-
ster (1968)= Hol7E didoz §Ho| £
Oncorhychus nerkas 450l W& 0. gorbus-
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ek o9l Aqistol] HEH ofF= dolF
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do]F(Buss and Wright, 1985), 7Mo%
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3=l gl AAolrh

A, o A= @A (Paralichthys oliva-
ceus) A2l A% I3} WA w|(Verasper va-
riegatus) 39 AAE AF FAHAA F=9
FE(ol =FlA YH9t HARm e mgEe
FHog “Ugx”, dnez “Mottled floun-
der"2 Welsizl 3} o) Hig, WZ§, 2
2T Aol isled MARPEEQ Zuiol] 4]
ZAbs1d el

As R By

e Qe (A ST Foluh)o)4 A
3 AT 449 ez AE 2.7~32
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(1991) 8} W& A3to] Peidel. FEHEE
A AEFAL dx HrkAelol HCG (Si-
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Yx19) WrhAule] mafell o3 () &
FAEL 59,6~72.3%, H3&EL 86.7-92.5%,
s 27 BEES 89.1~96.0% ©|ArHTa-
ble 2).

42 15+0.5Coll A AR 24 E7] 2417,
AA7] 8AI1ZE Ful7] 24A17ke] AR E o,
B3l 76417 Foll Yolxkth

~

Bilzlole] 271E A& 2.4+0.1 mm °l%ich
97 Az2e Lig
7+0.1 mm olgl3, W

- ]
An AAARE e HaE 5093

HE

zjole] A7ZIE 2.1+0.2 cm o)tk o] FHE
FAs) Aabelr] Azkslod F3E 80Ul W
29 A= AA 6.5+0.8 cm, HF 2.4+0.9
g, $3-¥ 2400l A7 22.9%2.1 cm, HF 179.

0+38.5 gog Azsldck(Table 3).

HelE HydxE 9Zd) Fol A A
2224 YAste F7HA FHlE £ 4 Uck(Fig.
1), Wydxiol] glojA dxea wrhauge] A
Ao 3% 240Yoll= HAe] Z4zb 23.1+2.2
cm, 22.8+2.1 cm HAF I AFo] 24H7H 184.7+
41.7 cm, 173.2435.4 cm H9E fFex7t ¢l
AAck(Table 3).

B 9o] 912%0]] 3pol xish= M7 466ute] 2 A
24 MAFY 77.7%, B2 LEZ Fol 9
s AA7E 1340fE]2 A 2AL ARG 223
%2 3:19 ulgolgirk(Table 4).

Table 1. Induced spawning of olive flounder female (Paralichthys olivaceus) and spotted flounder male

(Verasper variegatus) by HCG injection

Exp. N Duration of No. of fish No. of fish No. of fish
p- o experiment used injected with HCG spawned
Dec. 20. 1995
) 4(2)
I ~Jan. 26. 1996 10(7) 1@
Jan. 20
I 9 5(2)
! ~Feb. 20. 1996 9(5) (5)
I Feb. 20 9(3) 9(3) 3(1)

~Mar. 20. 1996

Numbers in parenthesis are data obtained from the male of Verasper variegatus.

Table 2. Fertilization rate, hatching rate and early survival rate of the hybrid (mottled flounder) between
olive flounder (Paralichthys olicaceus) and spotted flounder (Verasper variegatus)

Exp No. Fertilization rate Hatching rate Early survival rate
I 67.7+0.4 92.5+0.9 96.0£2.3
i 72.3+1.3 86.710.8 93.2+3.2
I 59.6+0.7 90.4t1.2 89.1+0.8

—181—



olgha} - HHEd

-9,
o
il
=
1o
4
ot
el
N
F‘

Table 3. Total length and body weight of the hybrid (mottled flounder) between olive flounder (Paralichthys
olivaceus) and spotted flounder (Verasper variegatus)

Days Undlff;?::uated Olive flounder type Spotted flounder type
afte'r Total length Total length Body weight Total length Body weight
hatching
(mm) (em) () (em) (@
0 2.4+0.1 '
10 3.9+0.1
20 4.710.2
50 2.1+£0.2 0.09+£0.02 2.1£0.2 0.08+0.03
80 6.7+0.9 2.7+1.0 6.310.7 22109
120 11.3+0.6 16.9x2.5 11.4£1.1 17.71£2.8
150 144%1.1 36.3+9.8 14.1+0.7 33.514.9
210 22.4+0.8 1201127 20.8+1.5 119.1£15.5
240 23.1£2.2* 184.7£41.7* 22.8%2.1* 173.2+£35.4*

Values in the same lane having the equal superscript are not 51gn1ﬁcantly different (p>0. 05).

Table 4. Frequency of eye orientation of the hybrid 4, A0 HEA

(mottled flounder) between olive flounder BalE 5028 Aak 2.2 cm AEQ 2o
(Paralichthys olivaceus) and spotted flou- MAZE ke slutom sol glovd, AMESH

nder (Verasper variegatus) at 80th day > K U
after hatching AeA 7rERew pAslo] Urk(Fig. 2-A).
No. of fish Frequency of eye orientation 05 Al A= A - AL T2EH EXol}
- Dextral type Sinistral type QAN L] HPAS Hol B 4 gt F3F
I 45(22.5) 155(77.5) 802o] At HA 6.5 cm¥ ZojEe] WAiLE
" 2O TS o) sk AR 2B e
Total 134(22.3) 466(77.7) vity)el ¢l Z(Fig. 2-C)22 FE=Uch ol
Numbers in parenthesis reveal percentage fre-  Al7Iol= AALE Az} R i o
quency of eye orientation. 23 o] e g FAFo] Sk F5HF 150

Uoll A 240U7HA] 90utElE Ao 2 AN &
ATt o5 AA&el ulRRE H3FE g0
xjole] AWAzet F2AHQ Hol7b gl bt
A Aol whel AL Zolrh whdsta, b4
o] YAlxE ZHcavity)o] Rk sl
(Fig. 2-D), ALH AAAE FAHRI} nh}
sl9lom(Fig. 2-E), ¢ Aol AA]4Hel]
LM E, FRAEEo] BEEsbu vk F3AF
1508 wgxe] AAsdole ¢4 15~20
ume GRAEEF hautgte)] UM ES ]
xek3 Qek(Fig. 2-F). 1l §3k3 2409 %!
Fig. L. External morphology of the hybrid (mottled ~ W'dx|o] Aol A E ael ¢A
]_

flounder) between olive flounder (Paralichthys oliva-
ys oliva ~ = =
ceus) and spotted flounder (Verasper variegatus). 50~60 yme) FRAETO) TE RHFig.

- olive flounder type ; B : spotted flounder type. 2-G).
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Fig. 2. Internal structure and external morphology of the hybrid’s gonad.

" Undifferentiated gonad at 50th day after hatching (I : intestine, K : kidney, Pg - primitive gonad).
*Qvary type at 80th day after haching (C : cavity).

. Testis type at 80th day after hatching,

: Ovary type at 150th day after hatching.

. Testis type at 150th day after hatching. .
The ovary is composed of ovarian cavity (Oc) and oocytes (Oo) at 150th day after hatching.
. The ovary at 240th day after hatching,

. External morphology of the gonad (O @ ovary type, 2 ! testis type).
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Hydxe AAlae vngAT e Bt
A=t ek FaP ] YAbe Wl w2t
AR gn] QBT YFozHE] IT/F g2
Agsie v, B4y BALE BZHdA
Azhy el ez wdslan Uck(Fig. 2-H).

H3F 80UoNA 240%€ ¥R 11009
AALE zASHoR AR AR, F439
AAL£E 2 AL 53uiE), 4] AAN4E
Zre AL 49viEigla, UnAE 2FEA 9] o
R cH(Table 5). H'dx] AAL F=Rel QloiA],
Gaa F4Ye] vlEe 110130k

5. Jadlzole 328 A g% AHf=
TH FEE A3l X85 4095E 60U+
170-methyltestosterone 2 ppm (0.5 mg/kg
fish) ¥52 3753 Z#= Table 63 Zrh
F3L¥ 80%Y, 167%, 245Yd] =AH 52ufE] 9
Al EE ALY YALE 2+ Re 430121(81.9
%), Gy YH£E 2 2ol 6vlEl(11.5%)

4 - ol%hat - e

far, YA 28770 ozt

AR FEE Sst] F3F 40¥95H 6047
estradiol-178E 2 ppm(0.5 mg/kg fish) ¥E=
AT E% A= Table 73 2} 231% 80,
167, 2450 ZAHE 52viEle] A4 e
&8 YA 4L ZH= Ao] 450121(87.7%), H4E
LG Ze FHo| 3ulal(5.7%)9eH, e
e &3 A7e] ol

3 -

AAFez T = TP FEHES T
A wolo] wE FFAA AAE, AAE,
B73H3Y 59 4S9 AR
Qlch, ooz} o] {2l Alburnes alburnes$} Ruti-
lus rubilio AF{LT ItE FEL wE AL
23 (Crivelli and Dupont, 1987), °|&3t
AR FEFAAE AL Edl wet 2E A
o] AAAer ARH ZoF iy QU

Table 5. Gonadal sex structure of the hybrid (mottled flounder) between olive flounder (Paralichthys
olivaceus) and spotted flounder (Verasper variegatus)

Days after No. of fish Gonadal sex structure ND
hatching used Undifferentiated Ovary type Testis type
50 20 18 2
80 20 7 10 3
150 30 11(1) 15 4
210 30 19 11
240 30 16(3) 13 1
Total 130 18 53(4)* 49* 10

*Values in the same lane having the equal superscript are not significantly different (P)0.05).
Value€s of parenthesis are the number of fish having an ovary.

ND ! no detection.

Table 6. Gonadal types of the hybrid (mottled flounder) between olive flounder (Paralichthys olivaceus)
and spotted flounder (Verasper variegatus) after 17B-methyltestosterone treatment

Days after No. of fish Gonadal type ND
hatching used Undifferentiated Ovary Testis
40 20 16 4(20)
80 20 3(15) 14(70) 3(15)
167 12 2(16.7) 10(83.3)
245 20 1(5) 19(95)
Total 72 16 6(11.5) 43(81.9) 7(9.7)

Values in parenthesis are percentage frequency of each gonadal type.

ND : no detection.
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Table 7. Gonadal types of the hybrid (mottled flounder) between olive flounder (Paralichthys olivaceus)
and spotted flounder (Verasper variegatus) after estradiol-17B treatment

Days after No. of fish Gonadal type ND
hatching used Undifferentiated Ovary Testis
40 20 13 7(35)
80 20 16(80) 1(5) 3(15)
167 12 11091.7) 1(8.3)
245 20 18(90) 2(10)
Total 72 13 45(87.7) 3(5.7) 11(15.3)

Values in parenthesis are percentage frequency of each gonadal type.

ND : no detection.

(Bianco, 1982). o] dFeA dxlo AA4Ez
Apgol] 78 WAzl AL oL
7] 9% 2FER WY &L 59.6~67.
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el FAsidch ¢=A4ET F3E oz z27
AFEEL A HApe] 4 aea 37 27l
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o] AFolA wWdxlel AL R3I}F 80Ul
AA 6.5+0.8 cm, HFE 2.4+0.9 g, ¥3¥F 240
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Wxel 499 3% 80Ul AHA 11.10+0.74
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AZ 0.10+£0.02 g °I1L F3F 240U AR
22.9+2.1 cm, % 179.0+38.5 g °lich ¥
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AP+ HLHol 819% KEHUL, E, A
T Fa¥o] 87.7% SEEUL
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