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Body Color and Scale Type in Progenies from Different Cross
Combinations among Yellow Carp Blue Carp and Red Carp

XU Wei LI Chi-Tao CAO Ding-Chen GENG Long-Wu
(Heilongjiang Fishery Research Institute Chinese Academy of Fishery Science Harbin 150070 China)

Abstract:The segregations of body color and scale type in progenies derived from selfing and intercross among
Yellow Carp(Cyprinus carpio) Blue Carp and Red Carp populations were analyzed. The results showed that
the body color and scale type were homozygous in red parents but heterozygous in yellow parents. In blue
parent carps body color was homozygous while scale type was heterozygous. Complex and diverse phenotypes
of body color in progenies from different cross combinations were observed such as bluish gray white bluish
yellow and blue white in addition to red yellow and blue. Some red individuals with black on back were also
observed. Moreover the distribution of chromatophores in scales and fin rays were described and the
inheritance characters of body color in carp crosses were analyzed and discussed in this study.
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Table 1 The segregations of body color and scale type in selfing progenies in yellow blue and red carps

L Cross .
Cross combinations Date . Phenotype of offspring
ype
Scattered scales Whole scales
Yellow Red White  Yellow Red White
( ) @ x
51 23 141 4
( )é Number of offspring 0 7 0
Yellow carp (whole scales) 2005  Pairwise
(%)
? xyellow carp mating Per ey 19.5 8.8 0 53.8  17.9 0
(whole scales) & ercentage
1 1 12 2
Number of offspring ? 37 3 67 3 3
2006  Pairwise
mating 6.5 12.6 4.4 22.9 42.7 10.9
Percentage
Scattered scales Whole scales
Blue Blue
¢ )ex 0 327
Number of offspring
¢ )¢ 2005 Pairwise
Blue carp (whole scales) mating (%) 0 100
@ x blue carp Percentage
(whole scales) &
27 164
Number of offspring
2006 Mixed
9,
mating %) 14.1 85.9
Percentage
Whole scales
Red
C J)ex 883
Number of offspring
( )é 2005  Pairwise
Red carp (whole scales) mating (%) 100
Q xred carp Percentage
(whole scales) & 6
1 364
Number of offspring
2006 Mixed
0
mating (%) 100
Percentage
() x F1 ( (  I:12)
) ( ) X F1( ) 3
2 FI( ) . C. (
. FI( ) x FI( ) I: 13)
. (  1:14) .
2.4 o ( I: 15)

I: 10). (

I: 11)
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Table 2 The segregations of body color and scale type in progenies from

different intercross combinations among yellow blue and red carps

Cross Cross .
L. Date Phenotype of offspring
combinations type
Scattered scales Whole scales
C e
X ( ) Bluish Bluish Blue Bluish Bluish Blue
i Blue i Blue
Yellow carp o grey yellow white grey yellow white
2004  Pairwise
(whole scales) .
mating
Q X blue carp . 22 18 20 22 66 64 67 72
Number of offspring
(whole scales) &
(%)
6.3 5.1 57 6.3 18.8 18.2 19.1 20.5
Percentage
Whole scales
( )® Red Bluish grey
x ( )é
Red carp (whole 2005  Pairwise ' 101 99
scales) @ X blue mating Number of offspring
carp(whole scales) & :
P (%) 50.5 49.5
Percentage
Whole scales
( ) Q@ x Red with Reddish with .
Red Reddisk
« e black back “ black back o
Red carp (whole 2006  Pairwise
scales) ? x yellow mating Number of 27 58 28 30
carp(whole scales) & offspring
%
(%) 18.9 40.6 19.6 21.0
Percentage
( 2 3). ( 14 5.
( -6 7). ( -2 38) .
( m:9 N
II: 4 10). ( II: 11 II: 6
12). ( 0: 13 14). ( II: 3
13 15) . .
3
2
3.1
N AY AY N Al AY
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Table 3 The segregations of body color and scale type in progenies from different intercross
combinations among bluish white carp F1 red carp F1 and bluish grey carp F1 populations
Cross combinations Date  Cross type Phenotype of offspring
Scattered scales
Red White Bluish Blue Bh‘le Bluish
grey white yellow
3
Number of offspring 1 ! 2 2 ? 2
( )@ x (%)
F1( )é Percentage 2.9 3.5 6.1 5.6 2.4 5.6
Yellow carp(whole 2007  Pairwise
scales) 9 x bluish white mating Whole scales
carp F1 (whole scales) &
. Bluish Blue Bluish
Red White Grey Blue white yellow
35 3
Number of offspring 36 6 57 43 0
0
(%) 9.3 9.6 9.6 15.2 11.5 18.7
Percentage
Scattered scales
Bluish — Bluish ¢ 1 White  Motle  Blue
grey yellow
Number of offspring 30 5 : 0 4 5
C Heox
Y
FIC )6 P f/”) 9.5 1.6 0.3 0 1.3 1.6
Thite c: . ac ercentage
White carp with black 2007 Pairvise
patches (whole scales) . Whole scales
. . mating 10le scales
Q X bluish white carp F1
(whole scales) &
Bluish — Bluish Red White Mottle Blue
grey yellow
Number of offspring 124 14 2 2 109 19
(%) 39.4 4.4 0.6 0.6 34.6 6.0
Percentage
Whole scales
F1( ) Q@ x
F1( )6 Red with black back Bluish white
Red carp F1 (whole 2008  Pairwise
scales) @ Xred carp F1 mating Number of offspring 122 23
(whole scales) &
o7,
(%) 84.1 15.9
Percentage
Whole scales
F1( )@ x .
F1( )& b$ei ‘gllhk Blue white Blue Bluish grey
ack bac
Red carp F1 (whole 2008  Pairwise
scales) @ x bluish grey carp mating 55 18 6 44
F1 (whole scales) & Number of offspring
0
(%) 44.7 14.6 4.9 35.8
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2004 122 -201.

1973 1 -40.
1999
306 - 308.
1983 7(4): 301 -312.
1980 10(3): 7 -12.

1993 3(4):
17 -21.
1988 96 - 102.

David L. Rothbard S Rubinstein 1 et al. Aspect of red
and black color inheritance in the Japanese ornamental
(Koi) carp ( Cyprinus carpio L). Aquaculture 2004
233: 129 - 147.
Katasonov V. Y. A study of pigmentation in hybrids
between the common and decorative Japanese carp. [II.
The inheritance of blue and orange patterns of
pigmentation. Genetika 1978 14: 2184 —2192.

2005
29(3): 339 - 343.

1998 11(2): 46 —49.
2002 32(5): 3 -5.
1988. 18(3): 14 - 17.
1988 18(4): 3 -6.

2008 17
(4) = 402 - 405.

1989 36 -38.
H B:

1959 186 -194.

2008 35(1): 13 - 18.
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;9. ; 10. ; 11, ; 12, ; 13.

; 14, ; 15, o
Explanation of Plate [
1. Red carp; 2. Yellow carp; 3. Mottled ornamental carp population ( T white ornamental carps with black patches) ; 4. Blue carp; 5.
White carp; 6. Bluish gray carp; 7. Bluish yellow carp population; 8. Blue white carp population; 9. Black-back red carp population; 10.
The chromatophores in scales of red carp; 11. The chromatophores in scales of yellow carp; 12. The chromatophores in scales of blue carp;
13. The chromatophores in scales of white carp; 14. The chromatophores in scales of bluish gray carp; 15. The chromatophores in scales of

blue white carp.

;9. ; 10 @ )11, ;12 @

(@ )o

Explanation of Plate I

1. The chromatophores in scales of bluish yellow carp; 2. I dorsal fin rays of bluish gray carp I dorsal fin rays of blue carp; 3. The
chromatophores in dorsal fin rays of bluish gray carp; 4. I dorsal fin rays of yellow carp I dorsal fin rays of bright pale yellow carp; 5. The
chromatophores in dorsal fin rays of yellow carp; 6. 1 dorsal fin rays of red carp I dorsal fin rays of bright white carp; 7. The
chromatophores in dorsal fin rays of red carp; 8. The chromatophores in dorsal fin rays of blue carp; 9. Bright pale yellow carp; 10. The
chromatophores in dorsal fin rays of bright pale yellow carp ( 1 guanophore) ; 11. Bright white carp; 12. The chromatophores in dorsal fin
rays of bright white carp (T guanophore) ; 13. [ dorsal fin rays of bluish yellow carp II dorsal fin rays of blue white carp; 14. The
chromatophores in dorsal fin rays of blue white carp ( T guanophore) ; 15. The chromatophores in dorsal fin rays of bluish yellow carp ( 1

guanophore) .
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