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Growth and body cdor o hybrids produced between transparent
caor crucian carp, red crucian carp , ornamental carp and red purse carp

XU We, CAO Ding-cheng, LI Chi-tao, KUANG Youyi, YIN Jiasheng
( Heilongjiang River Fishery Research Indgtitute, Chinese Academy o Fishery Sdences, Harbin 150070, China)

Abgract : By artificia fertilization, some mutual-cross experiments were conducted among transparent color crucian carp, red crucian
carp, ornamenta carp and red purse carp to detect the survival rates, growth speeds and body color separations of hybrids. The results
indicated that the four kinds of carps can be crossed each other, and produce fries, with which the lowest hatching rate of self-crasses
for ornamental carps is 46. 4 %, whereas 70 % - 80 % for other combinations. After artificia feeding for 28 days, there were
remarkable differences among hybrids in which the hybrids of transparent color crucian carp and red purse carp and ornamental carp by
direct and reciprocal crosses had the slower growth and the lower surviva rate than others. There were three body shagpes of hybrids
which were common carp body and intermediate body. The scale refractive tissues (rainbow cell or guanophore ) were divided into
two types which were complete presence and absence. Interestingly, it was more complex and diverse in color separations. The
hybrids produced by crosses between transparent color crucian carp and red crucian carp were transparent color. However , the hybrids
were gray color when red crucian carp crossed with ornamenta carp and red purse carp; while there were two kinds of colors in
hybrids when transparent color crucian carp crossed with the same two carps as red crucian carp.
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Tab.1 Hatching ratesand body length o hybridsfrom different combinations
crossing combinations (mm) (mm) (%)
? & egg diameter body length hatching rate
transparent color crucian carp 4.01+0.26 74.4
transparent color crucian carp red purse carp 1.36+0.06 4.42+0.17 68.3
ornamental carp 4.53+0.27 70.5
red crucian carp 4.42+0.13 73.2
red crucian carp 5.00+£0.18 79.4
red crucian carp red purse carp 1.48+0.08 4.94+0.21 73.0
ornamental carp 5.18+0.15 78.5
transparent color crucian carp 5.06+0.15 80.1
red purse carp 5.17+0.15 83.1
red purse carp ornamental carp 1.66 +0.05 5.31+0.12 82.6
transparent color crucian carp 4.83%+0.21 82.7
red crucian carp 5.27+0.21 78.5
ornamental carp 5.44+0.17 46.4
ornamental carp red purse carp 1.55+0.08 5.62+0.24 75.4
transparent color crucian carp 5.32+0.24 77.9
red crucian camp 5.58+0.14 80.2
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Tab.2 Gowth gatus o hybridsfrom different combinations during 28 days culture
crossing combi nations (%)
(%) codficient o )
¢ 7 survival rate size variation growth equation
transparent color crucian carp~ 75.3 19.91 L =4.058e> %! r=0.989
transparent color crucian carp red purse carp 18.8 40.47 * L =5.021> %% y=0.963
ornamental carp 23.9 42,47 * L =4.773e> %5 r=0.970
red crucian carp 80.1 15.34 L =4.922e>%" r=0.983
red crucian carp 88.6 18.58 L =4.939€> % 1 =0.979
red crucian camp red purse carp 78.6 17.59 L =4.822¢> 7% y=0.989
ornamental carp 75.3 15.72 L =4.829¢>%" r=0.973
transparent color crucian cap~ 84.5 17.33 L =5.309¢> ! r =0.991
red purse carp 89.6 16.01 L =5.452e> %  =0.976
red purse carp ornamental carp 76.7 26.90 L =5.327¢> %' 1 =0.977
transparent color crucian carp 12.1 44.13 " L =5.260e>®*#" r =0.968
red crucian carp 80.0 16.74 L =5.297¢> %™ =0.987
ornamental carp 67.3 19.69 L =5.813e>%%" r =0.985
ornamental carp red purse carp 68.9 28.20 L =5.797> 7%t y=0.987
transparent color crucian carp 18.6 48.91" L =5.679¢>%® r=0.973
red crucian cap 69.4 18.46 L=5.507>"*"' r=0.983
: *
Notes: * means significant difference
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3
Tab.3 The phenotype o hybridsfrom different combinations

crossing combinations scale refractive tissue (%)
body (%) body color segregation ratio
¢ i shape  phenotype  ratio
X : (94.2) (5.2) (0.6)
transparent color crucian carp white(94. 2) , red-white(5.2) , other (0. 6)
(62.3) (34.0) (2.4)
) (1.3
E:rarars:)arent cdor  crucian red purse carp XY . 90.7 brown(62. 3) , blue(34.0) , redrwhite (2. 4) ,
p other (1.3)
+ 9.3 (100) gray (100)
(58.5) (36.7) (1.5)
XY \ 87.3 (3.3)
ornamental carp < brown(58. 5) , blue(36.7) , redrwhite (1.5) ,
other (3.3)
+ 12.7 (100) gray (100)
X : (85.3) (9.9 (4.8)
red crucian carp red-white(85. 3) ,white(9.9) ,other (4.8)
X . (82.4) (10.7) (6.9)
red crucian carp red (82.4) , rectwhite(10.7) , other (6.9)
red crucian carp red purse carp XY + (100) gray (100)
ornamental carp XY + (100) gray (100)
X : (81.4) (12.0) (6.6)
trangparent color crucian carp red-white(81.4) , white(12.0) , other (6. 6)
red purse cap Y + (100) red (100)
(41.5) (50.6) (7.9) ]
red purse cap ormamental carp Y + r(eYd(gé)ll 5) , red-black (50. 6) , red-black-white
(59.8) (37.3) (1.2)
. XY - 79.4 (1.7) .
transparent color crucian carp brown (59. 8) , blue (37. 3) , red-white (1. 2) ,
other (1.7)
+ 20.6 (100) gray (100)
red crucian cap XY + (100) gray (100)
(57.8) (18. 4) (13.7)
v . (10.1)
ornamental carp red(57. 8) , redrwhite (18. 4) , red-white-black
(13.7) other
v . (68.3) (17.7) (14.0)
ornamental carp red purse carp red (68.3) ,red-white(17.7) ,white(14.0)
(63.3) (32.5) (3.4)
XY - 84.6 (0.8)
transparent color crucian carp ’ brown (63. 3) , blue (32. 5) , red-white (3. 4) ,
other (0. 8)
+ 15.4 (100) gray (100)
red crucian camp XY * (100) gray (100)
X Y XY + , -

Notes: X means crucian carp body ; Y means common carp body; XY means intermediate body; + means conplete presence in the scale refractive

tissue; whereas - means absence
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