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ABSTRACT

The purpose of this study was to investigate color pattern and growth in cross proge-

nies between kois and red common carp (Cyprinus carpio). Coverage of red color patches in skin was
investigated in koi X koi (KK), koi X red common carp (KR) and red common carp X koi (RK) progenies in
170 days post-hatching (DPH) by analysis of digital photographs. KR cross group had higher length
(P<0.05) and the mean weight than in the KK but there were no significant difference between KR and
RK. All groups consisted of three color pattern white, white-red and red. The percentage of red-area
coverage in skin was 64% in KK progenies, 56% in KR and 36% in RK. The red coverage (30~50%)
was highly in KR (15%) than in KK (10%) and RK (12%). The application of red-area body coverage
analysis may suggest potentially useful tool for ornamental fish selection.

Key words: Koi, red common carp, red- and white-koi carp, red coverage

147}X]O]E]-(Kurok1 1981; Tamadashi, 1990). I1&
Bk AYD PR RUS T A4 A
3 BEY|20 2 AGED gtk o] 3 ol ANL v
Tejole] B2 kol7] ¢ BEo= Higelo] Hujo] A1
=5 AA7]7] 43 ohost A2 B 1 E ok (Kim er
al., 2008; Kim and Lee, 2012, 2014, 2015). £3] &9 u]cha]
ofo] AMPY ul&-e F9) Hekeolo] XS BRshe F4
3 71202 Hekelo] F-# Fujo] Bat ATEL Image anal-
ysisE ©]-8-3F A A4 H]-E B4 WU (Gomelsky et al., 1996;

Gomelsky et al., 2003; David et al., 2004; Novelo and Gomelsky,

JQ

P

*Corresponding author: Hyeong Su Kim Tel: 82-55-540-2720,
Fax: 82-55-546-6292, E-mail: kimk2k @korea.kr

— 238 —

2000)3} A4 ERY] B2 9A% hp B
g} (Bercovich et al., 2012)0] Bl %o} T} FoJoj= Z3LofA
NESE U e ATol] ol ALgEl EEols, FAAAL
43t peAs AAAOE Fa% o4 7HIT YTH(Wang er
al., 2006). FZof| & A IFoAE Bl olet 34019
AHfFo] KHV Hiol2| o] thsf FE&T dd54tel 7HAH
= 235 23 v} Itk (Hwang et al., 2017).

Mgtelo] Fou Buo] T e wasel gou A
Mo uerelolst Foo] ujFo] Tt WAL P= Aol
o wfebd B ATl ueo x 3ol WE F) thsted
AFES £ Fulo) A 42 0 AL GIEE B

28 Hlekole] T 720l

z ARE AFsA A

| uA A

http://www.fishkorea.or.kr



Ofoh

u BIErl0jet S HITHYOI X S0 MUNFO| MMA 2N 239

Table 1. Breeding combination in koi (Cyprinus carpio) and red common carp (C. carpio)

Group koi X koi (KK)

koi X red common carp (KR)

red common carp X koi (RK)

Ratio 3(#):3(d")

3(£):6(d")

6(£):2(d")

koi carp (white-red)

A, koi ()X koi ()

B,koi(Q)Xred (")
3:3 3:6

\ |

red common carp

C,red (Q)Xkoi(g")
6:2

/

F1 koi (white or white-red) or red

Fig. 1. Breeding combination in koi (Cyprinus carpio) and red common carp (C. carpio).

57.9 )3 €] (Red common carp) 11 4H (A 5169+
58.5mm, A% 2082.6+63.6 g), T3 (A 452.5+57.4 mm,
A% 12758+57.9 )2 wHjo| AME3lE T WH|A 2= Table
1,Fig. 13} Zth 244 Abgt & AR =+ 24°CE FABHA
FATE T4 T 561 E IS AZs g 23} Afol=
Ae] B4 o] 7hsdt Al7I7HA] & 24°C W9l 9] 2700 A] 53]/
19 (A5 5%) At2E a5t AR BEstgith HTd)
o] - M4 9] v|gof #3342 Gomelsky et al. (2003)]
Hugh A A4 0] Exulg BA Y| ittt vighe]o] X]of
o] Z-ul M FBA 0 A7|E ZAAsH] o dFEE FHY
Ud Y=g EA Mavdo] Agsil £33} £ 1709
FRE Y A4S PPkt A 0] HlE-2 score 0~
S7HA] vl EE 2 GHESto] =X|3st gt B4 o AHEE HlTY
of Aol Fgk W 1007444 MS-2222 wh3l F 2 AL
< g A€ 7} k(5D Mark IT; Canon, Korea) 2 2 sto] B4
st SOl AEd AFE Bl E flste] ASFE (FF Al
AR 2 AS)E SAFAT (n=100). A A 2= SPSS
(SPSS 5.0; SPSS Inc., Chicago, IL, USA) program= A8-3}¢
one-way ANOVA-testE A A]3}% 1, Duncan’s multiple range
test(Duncan, 19552 B4 7H9] §-2JA4& AASHATHP<0.05).

Table 2. Comparison of growth in koi and koi X red common carp
progenies at 170 DPH

Total length  Body length  Body height ~ Body weight
Group
(mm) (mm) (mm) (8
KK 145+3.1* 11.6+2.6™ 39+09™ 542+356"™
KR 159+2.8" 126+24 39+0.8 592+303
RK 154426  123%22 40+1.6 539+282

*The values are presented the mean VSD (n=100). The values that do not share
a superscript letters are significantly different (P <0.05) and "not significant
(P>0.05).
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Fig. 2. Color variability with regard to red coverage in koi Xred
common carp (KR). 0; solid white, 1; white-red 0~10%, 2; white-red
10~30%, 3; white-red 30~50%, 4; white-red 50~90%, 5; solid red
100%.

2008) 71e] BlgJolE WA JFA7= A ARy &
4] 59 BAA 4 £Y o+ A= HHo o
Gomelsky et al. (2003)2 H|©te]ojo] Ziol By

Table 3. Distribution of red coverage in breeding combination as
determined by 170 DPH

Red coverage KK KR RK
(%) No. % No. % No. %
0% (solid white) 9 18 5 10 6 12
0~10% 5 10 10 20 3 6
10~30% 16 32 11 22 6 12
30~50% 5 10 7 14 6 12
50~90% 6 12 0 0 1 2
100% (solid red) 9 18 17 34 28 56

of wat FYE B4t WHS AEtAch S vwof
ol o] MM W 128~45%71A] ThFet AOoR o
A 9=l (Novelo and Gomelsky, 2009) & Lo ALEH &
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14%, RK F& 12%2 KR Ao @ago] 7 E3ot
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Hhdsto] wjhelof o] wul Mk 7 A 40 eyt MR
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