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Estimation of Heterosis for Some Economic Traits in Crossbreds
between Korean Native Chicken and Rhode Island Red
II. Laying Performance of Korean Native Chicken
and Rhode Island Red Crossbreds
B. S. Kang, I. C. Cheong, S. J. Lee, S. H. Kim, B. K. Ohh! and K. S. Choi?
Daejeon Branch Institute, National Livestock Research Institute,
Gyesan-Dong 253, Yusung-Gu, Daejeon, Korea 305-365

ABSTRACT

This study was conducted to estimate the laying performance and heterosis of Korean Native
Chicken(KNC), Rhode Island Red(RIR), and KNCxXRIR crossbreds., A total of 1,274 female
pullets were produced from KNC, RIR and RIR crossbreds in National Livestock Research Insti-
tute, Korea. The experiment was conducted for 20~64 weeks from Jan 20. to Nov. 25, 1996. The
age at first egg of crossbreds were 144.1~148.7 days. The first egg weight of crossbreds was 39,
4~40.3 g, and body weights at first egg of KNC dark brown strain xRIR(DR), KNC light brown
strain X RIR(LR) and KNC dark black strainxRIR(BR) were 1,943 g, 1,925 g and 2,044 g, respect-
ively. During the laying period the average viability of crossbreds was 96.6~98.3%. The hen-day
egg production of crossbreds were 111.1~113.0 eggs at 40 weeks of age, and 223.5~227.5 eggs at
64 weeks of age, respectively. The hen-day egg production peaks were 78.2~80.1% in KNC, and
85.8~87.5% in crossbreds. The heterosis were estimated to be 3.61%, 9.21%, 4.78%, 2.97% and
—1.63% for the first egg days, body weights at first egg, layer viability, hen-day egg production,
and feed conversion ratio, respectively.

(Key words : crossbreds, heterosis, laying performance, Korean Native Chicken, Rhode Island
Red)

B & A78](1996-1997) 2 S AL

Korea Poultry Association, Seocho-Dong 1516-5, Seocho-Gu,Seoul, Korea 137-073).

* ZAEustn FEAYHeH(Dept. of Animal Science, Kyungbuk National University, Taegu, Korea
702-010).
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Table 1. Number of chickens at various mating systems?

Mating systems(sire X dam) Abbrev, Number of chicken
Purebreds

KNC dark brown x KNC dark brown DD 200

KNC light brown X KNC light brown LL 200

KNC black x KNC black BB 177

Rhode Island Red x Rhode Island Red RR 98
Crossbreds

KNC dark brown X Rhode Island Red DR 200

KNC light brown X Rhode Island Red LR 199

KNC black X Rhode Island Red BR 200

! KNC : Korean Native Chicken,
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Table 2. Age at first egg, egg weight and body weight at first egg

Mating systems!

Ability at first egg

Age(d) Egg weight (g) Body weight (g)
Purebreds
DD 153.5+7.78>%® 38.3+3.44¢ 1,784 +242.0%
LL 152.2+8.15%® 37.5+3.12f 1,718+224.1¢
BB 156.7 £9.50° 37.8%+3.12¢ 1,762+221.8%
RR 149.6+7.26% 42.5+2.99° 1,854 £174. 4%
Crossbreds
DR 146.4+8.00¢ 40.0£3.51°¢ 1,943 +207.5°
LR 144.1 +6.52¢ 39.4+£2.98° 1,925 +218.2%
BR 148.7 +8.76>¢ 40.3+3.71° 2,044 £215.8%
1See Table 1.
2Mean+SD

afMeans in the same column without same superscripts differ significantly (P<0.05).
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Table 3. Layer viability and body weight during laying periods

Mating Layer Weeks of age
systems? viability 30 40 50 64
...... % .. g
Purebreds
DD 92.1+2 grabed 1,883 +£237< 1,938 4318 1,944 +318% 2,088+ 352
LL 91.4£5.9% 1,850+ 231¢ 1,863 +298¢ 1,902 £ 330° 1,952 +£295°
BB 89.0+4.2¢ 1,872+270% 2,015+ 282> 1,957 £ 276 1,974 +282°
RR 95,443,724 2,083 +236%° 2,138 £256 2,115+ 2628 2,117 £2467*
Crossbreds
DR 98.3+1.2* 2,020+ 2302 2,154 +249® 2,093 272304 2,217 +233%®
LR 96.6+£3.9% 2,068 £232% 2,259+ 229 2,130 £320%* 2,198 + 295
BR 97.8+1.8%® 2,172+ 289 2,210+ 249 2,238 £272? 2,290+ 339
1See Table 1.
2Mean+SD

a¢Means in the same column without same superscripts differ significantly (P <0.05).

Table 4. Hen-day egg production and soft-or-cracked eggs at 40 and 64 weeks

Hen-day egg production

Soft-or-cracked eggs

Mating systems!

40 weeks 64 weeks 40 weeks 64 weeks
CBEES eeeeeteeeeneietan et ettt et
Purebreds
DD 96.6+1.8%¢ 196.0+4. 2« 1.2+0.5° 1.5+0.6%
LL 95.2+3.0¢ 192.9£3.9¢ 0.7%0.3% 0.9+0,3¢
BB 97.4+1.5% 200.7 £7.7¢ 1.1£0.5° 1.44+0.6%
RR 116.8+2.4° 242.1+1.1° 0.8+0.3%¢ 1.24£0.3%
Crossbreds
DR 111.7+2.8° 223.5+8.1° 0.9+0.2>¢ 1.20.20
LR 113.0£0.5° 227.0%+1.6° 1.1£0.1° 1.5+£0.2%
BR 111.1+2.6° 227.5+4.8° 1.7+0.1? 2.1+0.3
1 See Table 1.
2Mean+SD

#dMeans in the same column without same superscripts differ significantly (P <0.05).
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Table 5. Hen-day egg production by mating system during laying periods!
Weeks Hen-day egg production
Purebreds Crossbreds
of age
DD LL BB RR DR LR BR
BT PP
20~24 39.4+1.8%¢ 44.2+1.6% 32.4+29° 53.9+4.2° 61.5+1.8 66.6+3.1* 523+2.5°
24~28 782 £2.9" 80.1+0.6* 78.3+1.7° 88.4+4.6* 85.8+27" 86.6+1.9*° 87.5+1.4°
28~32 764 +£1.8° 74719 76.1x4.3 90.0+4.5 83.5x45° 835+0.9®° 86.9+2.0®
32~36 71.7 2.3 70.2+1.6° 759+3.5° 91.0+2.8 81.7%£3.0° 80.7£0.7° 834=%1.8"
36~40 66.8 £4.0° 64.6+3.2¢ 75.0+3.6° 88.6x1.1° 76.2+3.7° 77.1x1.9° 81.9+2.3
40~44 61.9 £4.8° 61.1+£54° 70.1+0.7° 84.6%2.60 744+4.4* 725+2.4% 76.3+3.1°
44~48 60.1 £2.6° 59.8+£0.9° 65.3%x3.4% 79.9+25  68.4+4.8° 704x1.3 758%+1.4°
48~52 55.6 £3.0° 56.5+2.3° 62.9+3.5 74.7+1.5 63.5%0.7 653%+1.8* 69.2+2.7°
52~56 485 +2.5¢ 54.8+1.4% 51.4+1.8" 67.3%4.2° 59.6£9.7* 61.7+3.0® 64.1+2.2%®
56~60 53.0 £3.6° 54.0+5.0° 554+3.6°%¢ 650+1.4° 59.3x2.3% 61.8+2.3° 60.6+4.5*
60~64 54.6 £2.2¢ 55.9+3.69 57.2+1.9¢ 66.1+£3.4* 61.0+£3.2*® 64.5+54*® 59.9+£1.7™
!See Table 1.
2Mean+SD

aeMeans in the same row without same superscripts differ significantly (P<0.05).
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Table 6. Average egg weight by mating systems during laying periods

Average egg weight?

Weeks

Purebreds Crossbreds
of age

DD LL BB RR DR LR BR

20~24 40.4+0.7%° 39.7+0.4° 40.2+£0.7° 465%1.3* 42.6+0.5° 42.9+0.3° 43.5%1.1°
24~28 42.5+0.52% 42.1+£0.4° 42.5+0.7° 48.8+05 45.3+0.3° 458+0.2° 45.8+05°
28~32 48.5+0.7¢ 47.3+0.3° 47.6+0.5° 54.6+0.7% 50.9+0.3° 50.7+£0.6° 52.2+0.2°
32~36 50.4+0.5° 49.1+0.7° 49.4+0.2° 56.1+0.4*° 52.5+0.5° 52.1+£0.8° 54.1+0.4°
36~40 51.7+0.3¢ 50.2+0.7¢ 51.0+0.6 59.6%51* 541+0.2° 53.6+0.9° 55.5+0.5°
40~44 53.3+0.8° 51.3%0.4° 52.2+0.5° 58.4+0.5° 555+0.5° 55.1+0.5° 56.3+£0.5°
44~48 53.7+0.5¢ 52.5£0.4° 53.0%£0.9¢ 58.8+0.7% 56.1%£0.6° 55.5+1.0° 57.4%05°
48~52 52.9+0.8° 51.8+0.7° 52.9%+0.4¢ 58.8+0.6° 55.7+0.5° 55.1+0.6° 57.1+0.7°
52~56 53.6%+0.9° 53.7+1.1° 53.7+0.4° 58.6%£0.3* 56.5+0.8° 55.8+0.9° 58.2+0.5
56~60 55.1+0.89¢ 54.440.8% 54.6+0.5¢ 59.3*x1.4®° 57.2%£0.6° 56.3£0.9* 58.7+0.9°
60~64 56.4+0.7¢ 54.7+0.3° 56.7+0.4% 60.8+0.5* 57.6%£0.5° 57.6£0.7° 59.3%£1.5°

1See Table 1.

2 Mean+SD

ae Means in the same row without same superscripts differ significantly (P<0.05).

Table 7. Feed conversion ratio by mating systems during laying periods!

Feed conversion ratio
Weeks

of age

Purebreds Crossbreds
DD LL BB RR DR LR BR

20~24 7.1+0.3*® 6.7+£0.2° 8.6+0.7 5.2+0.3¢ 4.7+0.2¢ 4.7+0.3¢ 5.6+0.3
24~28 3.6+0.9* 3.7+0.1° 3.6+0.1* 2.8+0.6° 3.4£0.1* 3.3+£0.1° 3.3+0.1*
28~32 3.2+0.07 3.4+0.1* 3.2+0.22 2.7£0.1° 3.0£0.2° 3.0£0.1° 2.9+0.1°
32~36 3.1x0.1° 3.2+0.1° 3.0£0.2® 2.410.1¢ 2.8x0.1° 2.9+0.1% 2.8x0.1°
36~40 3.0£0.1* 3.1+0.1* 2.7£0.1% 2.3£0.2¢ 2.7+0.1%* 2.8+0.1° 2.6+0.1°
40~44 3.0x0.12 3.1£0.3 2.7+0.0° 2.3+0.1¢ 2.6+0.1° 2.7+£0.1° 2.7+0.1°
44~48 3.1x0.1° 3.1+0.17 2.8+0.1° 2.4+0.0¢ 2.8+0.1° 2.7%£0.1° 2.6%0.1°
48~52 2.9%0.1*° 3.0+0.2¢ 2.6+0.1° 2.31£0.0¢ 2.8%0.1> 2.7+0.1° 2.4£0.4°
52~56 3.2+0.1* 3.1+0.1%® 3.2£0.2®* 26+0.2° 3.0+0.5%® 2.9+0.228%  2.8+0.1%
56~60 3.4+0.2%*  3.4%0.2° 3.2+0.1% 27+0.2¢ 3.1£0.1° 3.20.0% 3.1+0.1°
60~64 3.5+£0.1®  3.7+0.2° 3.4%0.1° 2.9+0.1¢ 3.4+0.2° 3.4+0.2° 3.5x0.2%®

! See Table 1.

2Mean+SD

ad Means in the same row without same superscripts differ significantly (P<0.05).

Hoz yiokt) o9} o] Al wEFe] AlRE % %<2 DD, LL & BBolA z+z} 3.0, 3.1 2 2.7=
o] B2 UL wgE 9 AlakdHoe) et vehdt A} BB7} LL, DDR U} Gol&tA) ok}, Aehatr]ol

ZAtoln, NFF7IR0 40~44FFH ] Al EEL Al 60~64FH o= AAH £Fo] 3.4~3.724 ug
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Table 8. Heterosis in each trait of the crossbreds!?
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Heterosis
Items
DR LR BR Mean
0D i et e e
First egg days —3.40 —4.51 —2.91 —3.61
Egg weight at first egg —1.19 —3.99 2.74 —0.81
Body weight at first egg 6.83 7.78 13.02 9.21
Layer viability 4.85 3.43 6.07 4,78
Layer body weight
at 30 weeks 1.87 511 9.84 5.61
at 40 weeks 5.69 12.92 6.43 8.35
at 50 weeks 3.13 6.05 9.92 6.37
at 64 weeks 5.45 8.04 7.95 7.15
Hen-day egg production
to 40 weeks 4.69 6.60 3.73 5.01
to 64 weeks 2.03 4.37 2.76 3.05
Hen-day egg production 2.18 3.75 2.98 2.97
Average egg weight —0.93 -0.47 1.97 0.19
Feed conversion ratio —1.42 —2.04 —1.42 -1.63

! See Table 1.
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