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Tab. 1 3x3 full diallel cross F1 combination
HE o] il peagt L YT A
Huanghe carp (h)(?) Jian carp ())(9) Heilongjiang carp (y)(9)
AT Huanghe carp(H)(J) Wi 4% Hh W Hj ¥ Hy
A4 Jian carp (1)(3) @3 Jh AL Jj @ Jy
SR I 7 Heilongjiang carp (Y)(&) ¥ Yh P Yj PFHEAE Yy
%2 ATRAESFREKMNERNES
Tab. 2 Character of different growth stage about different combinations
PIT 5 17
Combination PIT tagging 5 months after PIT tagging 17 months after PIT tagging Body gain in first stage  Body gain in second stage
Hh 15.59+2.35° 198.18+21.41° 1456.41£73.63% 182.58+21.04° 1258.24+66.42"
Hj 10.67+1.62% 285.17+14.71 1683.14+50.67° 274.5+14.46° 1397.97+45.64°
Hy 13.33+1.08" 250.72+9.81° 1452.52+33.78" 237.39+9.64° 1201.80+30.43°
Jh 14.51+1.18" 282.49+10.75 1608.94+36.87* 267.97+10.52° 1326.46+33.21%
Jj 6.56+4.34" 306.6+39.48" 1442.6+135.95%° 300.04+38.79* 1136+122.46™
Jy 11.15+1.64® 282.03+14.82% 1615.4+51.39% 270.88+14.66™ 1333.37+46.29%
Yh 8.81+1.30° 254.2+11.80® 1525.34+40.62™ 245.39+11.59" 1271.14£36.59™
Yj 4.00+1.39° 279.74+12.61% 1512.86+43.43™ 275.74+£12.39" 1233.12+39.12™
Yy 5.92+4.34% 232.6+39.48"° 1496.4+135.95%° 226.68+38.79™ 1263.8+£122.46™

o 1.

;2.

;3.

Note: 1. Comparison in different combinations in each column; 2. Different alphabet present significant difference; 3. The same bellow
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Tab. 3 Sex difference of different growth stage about common carp body weight

PIT 5 17
. 5 months after 17 months after Body gain in Body gain in
Sex PIT tagging PIT tagging PIT tagging first stage second stage
Female 10.64+0.78 283.23+6.73" 1699.83+20.50° 272.58+6.64° 1416.61+18.43"
Male 11.26+0.77 249.51+6.61° 1391.77+20.16 238.25+6.52° 1142.25+18.12°

x4 TRAGTREKMREREHERNESR

Tab. 4 Sex difference of different growth stage about different combinations in common carp body weight

PIT 3 17

Cobiation Sex g el URenhalr o BRERT ek
Hh Female 6.48+3.17° 222.33+28.80 1570.44+86.26" 215.86+28.17 1348.11+77.75
Hh Male 25.85+3.36" 171+30.55 1328.13+91.50° 145.15+29.88 1157.13+82.47
Hj Female 9.39+2.31 321.12+20.96" 1843.88+62.77° 311.72+20.50° 1522.76+56.57°
Hj Male 11.81+2.18 253+19.82° 1539.32+59.37° 241.20+19.39° 1286.32453.51°
Hy Female 11.99+1.47 259.43+13.33 1527.77+39.93 247.44+13.04 1263.14+35.99°
Hy Male 14.77+1.52 241.33+13.84 1377.08+41.44° 226.56+13.53 1135.74437.35°
Jh Female 15.23+1.63 305.47+14.82° 1789.74+44 38" 290.24+14.50° 1484.26+40.00°
Jh Male 13.8+1.63 259.5+14.82° 1428.15+44.38° 245.7+14.50 1168.65.440.00°
Jj Female 18.17+0.17 383.5£61.10 1867.5+182.99° 383.5+59.77 1484+164.94°
Jj Male 10.93+5.49 255.33+49.88 1159.33+149.41° 244 4+48.80 904+134.67°
Jy Female 11.79+2.03 307.82+18.42° 1767.68+55.17 296.03+18.02° 1459.86+49.73"
Jy Male 10.06+2.64 238.38+23.96" 1357.69+71.78° 228.32423.44° 1119.31+64.69°
Yh Female 8.96+2.03 275.73+18.42 1732.36+55.17° 266.76+18.02 1456.64+49.73°
Yh Male 8.70+1.63 240.26+14.82 1391.38+44.38° 231.56+14.50 1151.12+40.00°
Yj Female 5.46+1.98 267.26+18.02 1721.09+53.96 261.8+17.62 1453.83+48.64°
Yj Male 2.7+1.86 290.77+16.94 1328.65+50.75° 288.07+16.58 1037.88+45.74°
Yy Female 9.9+£6.72 252+61.10 1735.5+182.99 242.1459.77 1483.5+164.94
Yy Male 3.27+5.49 219.67+49.88 1337£149.41 216.4+48.80 1117.33+134.67
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Tab. 5 Lsmeans of 17 months’ body weight after PIT sign in different covariance parameters for different combinations
17 PIT 17 PIT 17 PIT 5 PIT 5
Combination 17 months’ body length 17 months’ body thick- 17 months’ body height 5 months’ body weight 5 months’ body height
after PIT tagging ness after PIT tagging after PIT tagging after PIT tagging after PIT tagging
Hh 1532.29+33.97% 1528.2+38.87 1506.92+38.29" 1566.32+66.13% 1508.44+70.56"
Hj 1553.68+23.58" 1612.46+26.76™ 1558.2+26.61% 1652.25+44.90° 1662.56+48.26
Hy 1510.02+15.62°¢ 1515.58+17.90° 1529.08+17.71° 1477.39+29.97° 1467.01+£32.18°
Jh 1521.32+17.13¢ 1623.78+19.40° 1586.43+19.14° 1582.39+32.70% 1604.5+35.04
Jj 1475.59+62.53% 1456.84+71.53° 1534.45+70.61% 1377.02+120.36 1414.53+129.26™°
Jy 1602.53+23.63™ 1517.84+27.23° 1557.1426.73® 1589.59:45.50% 1606.69+48.84™
Yh 1518.05£18.68° 1505.37+21.38° 1544.42+21.09® 1544.58+35.96" 1523.11+38.60%
Yj 1616.82+20.18° 1502.14+22.85°¢ 1499.04+22.54° 1490.76+38.46" 1501.85+41.30%
Yy 1550.6462.54" 1535.1+71.54" 1523.77+70.55% 1550.59+120.31% 1515.12+129.21%

Tab. 6 Lsmeans of 17 months’ body weight after PIT sign in different covariance parameters for different sex

*x6 EXRRMAESEFHTHESRCE 17 MAKENR/NZFEITE

17 PIT 17 PIT 17 PIT 5 PIT 5
Sex 17 months’ body length 17 months’ body thick- 17 months’ body height 5 months’ body weight 5 months’ body height
after PIT tagging ness after PIT tagging after PIT tagging after PIT tagging after PIT tagging
1599.5+10.71* 1574.52+14.16 1622.98+10.93* 1675.98+18.43° 1692.51+£19.37°
Female
Mal 1488.73+10.51° 1538.98+13.87 1466.04+10.73° 1414.82+18.12° 1398.84+19.04°
ale
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CHARACTERS OF DIFFERENT GROWTH STAGE ON THE F1 PROGENY OF 3x3
FULL DIALLEL CROSS IN COMMON CARP (CYPRINUS CARPIO L.)

SU Sheng-Yan" %, DONG Zai-Jie"*°, YUAN Xin-Hua" 2, XU Pao'*, MA Qing-Nan', ZHANG Jian-Qiao',
LIU Wei' and MA Liang-Xiao'
(1. College of Fishery, Nanjing Agricultural University, Wuxi 214081, China; 2. Key Laboratory of Freshwater Fisheries and Germ-

plasm Resources Utilization, Ministry of Agriculture, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences,
Wuxi 214081, China; 3. College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Jian carp (Cyprinus carpio var. jian) examined and approved in 1990, was the first approved aquatic specie
using integrated genetic breeding technology. Jian carp is a good stock of cultivated fish species which has good growth
traits and good disease-resisitant performance. Although Jian carp has been disseminated wildly, there still has a great
need to enhance fine growth performance through continuous selection and genetic improvement. Huanghe carp is a
remarkable local specie of common carp in northern China, which possesses good meat quality, strong cold resistance
and high efficiency of food conversion. Heilongjiang carp has high frigid resistance, good quality and growth trait. Spe-
cific hybridization is an effective pathway for growth improvement in common carp breeding programs. In most cases,
obvious heterosis may be observed in hybrids in growth rate, compared to their parents, suggesting a potential resolution
to current problems. Generally, the growth pattern of hybrids and their parental species usually reflect that the hybrids
were viable and whether superior performances over the mid parent values occurred or not. Covariance component de-
fined for estimated breeding value play a central role in selection of best model for carp improvement by cross breeding
and family selection. To explore the changes of growth traits in different F1 combination and different growth stage, the
article illustrated the growth variation of 3*3 full diallel cross F; based on the Jian carp, Huanghe carp and Heilongjiang
carp by combination analysis, gender in combination analysis, gender analysis, bodyweight and weight gain in different
stage analysis. At this time, the factors which may play an important role in the growth stages were also focused on by
covariance analysis. The results showed that significant differences of body weight in different growth stage were found,
both within and without considering the combination effect, different gender in the same stage had different growth
performance. After 5 month PIT tagging, Jj purebred group had better bodyweight compared to other groups. But, the
higher body weight and better body weight gain, which were due to cross, were got and the heterosis were also found. At
the same time, 300 g gain for body weight after 17 months by PIT tagging between female and male was found. What-
ever for first stage and for the second stage, female had bigger body weight gain than male had. LSmeans of body
weight for 17 months’ PIT tagged fish in one combination based on the different covariance parameters, while estimated
extreme value was observed in different combination for the specialized covariance component. Besides these, female
had the higher body weight compared to the male except for the thickness of PIT tagged fish for 17 months as covari-
ance parameter. These illustrated that covariance selection play a key role of in combination selection and breeding
program. Further more, thickness of PIT tagged fish for 17 months as covariance component may produce the difference
to separate female from the mixed group. Besides these, heterosis researched for specified combination was developed
for special stage; sex selection in early stage can improve the economic effects; female had an advantage in body weight
gain comparing male, especially in the crossbred combination. So, the economic traits of breeding program require con-
sidering the combination, growth period, gender effects and their interactions.

Key words: Common carp; Full diallel cross; Growth traits; Covariance; PIT tagging



