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ABSTRACT This study assessed the laying performance and egg quality of a commercial layer breed (Hy-Line Brown)
compared to 12 crossbred strains (i.e., CFCK, CFYC, CFYD, CKCF, CKYC, CKYD, YCYD, YCCF, YCCK, YDCF, YDCK,
and YDYC) of Korean Native Chicken (KNC) during the laying period. A total of 130 hens were housed in individual cages.
The results revealed that the body weight of the KNC crossbreeds was significantly lower than that of the Hy-Line Brown
(P<0.05). YDCEF crossbreed exhibited a survival rate of 100%. The CFYC demonstrated an earlier age at first egg (127 days)
and age at 50% egg production (150 days), while YCCF had a shorter interval between these ages. YCCF sustained a 100%
laying rate from 28 to 40 weeks and maintained a 75% laying rate at 64 weeks. At 32 weeks, egg weight was numerically
higher in the CKCF and YCCF. Eggshell strength was numerically higher in YCCK and YCCF at 24 weeks and in YDCK,
YCCK, and YCCF at 32 weeks. No significant differences in yolk color were observed between the Hy-Line Brown and KNC
crossbreeds. In conclusion, YCCF demonstrated strong potential for further development and refinement in commercial egg

production, given its consistently high laying performance and advantageous egg quality traits.
(Key words: egg quality, individual cage, Korean native chicken, laying hens, laying performance)
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Table 1. The diallel cross combinations using Korean native
chicken strains and control from week 18 to 64

Female
CK CF YC YD
Male
CK CKCF CKYC CKYD
CF CFCK CFYC CFYD
YC YCCK YCCF YCYD
YD YDCK YDCF YDYC
Control Hy-Line Brown

' C, D: Korean Rhode Island; F, K: Korean Leghorn; Y: Korean
domestic chicken.
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Table 2. Composition of the experimental diets (% as-fed basis)
in the laying phase

Diets
Ingredient
Week 18—28 Week 29—64
Corn 58.20 61.46
Soybean meal 22.78 20.42
Corn gluten meal 4.53 5.00
Soybean oil 2.50 1.26
Monocalcium phosphate 1.38 1.21
Limestone 9.65 10.00
Salt 0.25 0.25
L-lysine 0.20 0.03
DL-methionine 0.21 0.07
Vitamin-mineral premix’ 0.30 0.30

Chemical composition

Metabolizable energy (kcal/kg) 2,859 2,800
Crude protein (%) 18.20 17.50
Calcium (%) 4.10 4.20
Available phosphorus (%) 0.40 0.37

' Vitamin and mineral mixture provided the following nutrients per
kg of diet: vitamin A, 24,000 IU; vitamin Ds, 6,000 IU; vitamin E,
30 IU; vitamin K, 4 mg; thiamin, 4 mg; riboflavin, 12 mg;
pyridoxine, 4 mg; folacin, 2 mg; biotin, 0.03 mg; vitamin B8 0.06
mg; niacin, 90 mg; pantothenic acid, 30 mg; Fe, 80 mg (as FeSO; -
H,0); Zn, 80 mg (as ZnSO, - H,O); Mn, 80 mg (as MnSO; + H;0);
Co, 0.5 mg (as CoSO; * H,O); Cu, 10 mg (as CuSO; - H;O); Se, 0.2
mg (as Na,SeOs); I, 0.9 mg (as Ca(I0;) - 2H,O).
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Table 3. Comparison of body weight between crossbred Korean native chickens and Hy-Line Brown from week 18 to 64

Treatment' P
Period Hy_Line SEI\/I2 )
CFCK  CFYC CFYD CKCF CKYC CKYD YCCF YCCK YCYD YDCF YDCK YDYC o value
Y;iezlg L72133% 163000% 1L64800% 1,803.86° 168343 1,551.86" LES.63™ LE96™ 1,73544% 1,593.7° 1L2120% 165989% 1,65520% 7.613 <0.001
;Zil; 2217.89° 2,001.38" 1,998.71° 2,323.71° 2,049.86° 1,988.71* 2,101.5% 2,081.5" 2,088.44" 2,046.9% 2,144.85" 2,076.89" 2,183.44® 16708 0.008
gie; 2,168.11° 1,988.63" 2,061.57° 2,223.43° 2,061.57° 2,015.86" 2,09925" 2,013.33" 2,134.11" 2,051.3" 2,084.11% 2,10467° 2,084.22 11.893 0.019
Week

1864 2,106.78% 1,935.13" 1,988.29" 2,174.29° 2,001.57* 1,940.14* 2,00675° 1,964.67 2,065.67° 1,980.1° 2,022.33® 2,032.00° 2,033.33® 10.344 0.001

¢ Values in a row with different superscripts differ significantly (P<0.05).
' C, D: Korean Rhode Island; F, K: Korean Leghorn; Y: Korean domestic chicken.
2 SEM, standard error of the means.

Table 4. Comparison of survivability between crossbred Korean native chickens and Hy-Line Brown from week 18 to 64

Survivability (%)

Treatment' Hy-Line

CFCK CFYC CFYD CKCF CKYC CKYD YCCF YCCK YCYD YDCF YDCK YDYC Brown
Week 18 100 100 100 100 100 100 100 100 100 100 100 100 100
Week 20 100 100 100 100 100 100 100 100 100 100 100 100 100
Week 24 100 100 100 100 100 100 100 100 100 100 100 100 100
Week 28 100 100 100 100 100 100 100 100 100 100 100 100 100
Week 32 100 100 100 100 90 100 100 100 100 100 100 100 100
Week 36 100 100 100 100 90 100 100 100 100 100 100 100 100
Week 40 100 100 100 100 90 100 100 100 100 100 100 100 100
Week 44 100 100 100 100 90 100 100 100 100 100 100 100 100
Week 48 100 100 100 100 90 100 90 90 100 100 100 100 100
Week 52 100 80 90 80 80 80 90 90 100 100 100 100 100
Week 56 100 80 90 80 80 80 90 90 100 100 100 100 100
Week 60 100 80 70 70 80 70 80 60 90 100 90 100 100
Week 64 90 80 70 70 70 70 80 60 90 100 90 90 90

' C, D: Korean Rhode Island; F, K: Korean Leghorn; Y: Korean domestic chicken.
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Table 5. Comparison of age of first egg laying and age of 50% egg production between crossbred Korean native chickens and Hy-Line Brown

Treatments’

Items

CFCK CFYC CFYD CKCF CKYC CKYD YCCF YCCK YCYD YDCF YDCK YDYC

Hy-Line
Brown

Age of first egg
laying (days)

Age of 50% egg
production (days)*

130 127 139 130 130

155 150 156 152 155

140 135 141 147 137 146 119

152 154 158 156 156 158 137

' C, D: Korean Rhode Island; F, K: Korean Leghorn; Y: Korean domestic chicken.
% Values observed over two consecutive days refer to that of the first day.
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Fig. 1. Comparison of egg production between crossbred Korean native chickens and Hy-Line Brown from 20 to 64-week after hatching.
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Table 6. Comparison of egg quality between crossbred Korean native chickens and Hy-Line Brown from 24 to 64 week after hatching

Treatment'
Period Hy-Line SEM®
CFCK CFYC CFYD CKCF CKYC CKYD YCCF YCCK YCYD YDCF YDCK YDYC - value
Week 24
Egg weight (g) 47.90° 54.45° 56.06™ 61.98% 48.72* 56.20* 59.17™ 58.08°¢ 56.17* 59.80° 57.81°! 55.84* 64.38° 0.275 <0.001
Eggshell color 47.70° 53.70°% 51.40%F 50.10%F 47.50%% 48.80°* 57.70% 38.70% 47.00% 52.30°% 56.10% 43.80* 24.50° 0.362 <0.001

Eggshell thickness (mm) 0.300° 0.323¢ 0.307° 0.324% 0.318" 0.309% 0.310% 0.302° 0.315° 0.309* 0.309% 0.295* 0.375" 0.0002 <0.001
Eggshell strength (kg) 429" 452 426" 446> 454 451° 462 467° 452 440" 453 429" 592" 0006 <0.001

Yolk color 73 76 18 16 717 17 17 79 16 16 78 15 713 0042 0.176
Week 32

Egg weight (g) 56.49" 5829 56.33" 64.26™ 56.46" 57.20° 60.35™ 59.61 56.18" 57.17° 57.98* 56.97° 65.87° 0.339 <0.001
Eggshell color 50.40* 55.00¢ 48.10™ 50.80% 45.50™ 50.60° 47.00° 51.90! 37.10° 44.20° 44.80" 39.40™ 24.10* 0.663 <0.001

Eggshell thickness (mm) 0.312° 0.306* 0.299" 0.330* 0.328" 0.317° 0.314* 0.299* 0.313* 0.309" 0.327° 0.299* 0.374" 00022 <0.001
Eggshell strength (kg) 4.66° 433" 4.34* 470" 4.62° 4.61° 4.69° 470" 469" 457" 491 442* 6.00° 0.050 <0.001
Yolk color 7.1 7.6 7.2 7.3 7.7 7.5 7.5 7.7 7.9 7.8 7.6 8.0 7.1 0.061 0.057

a" Values in a row with different superscripts differ significantly (P<0.05).
! C, D: Korean Rhode Island; F, K: Korean Leghorn; Y: Korean domestic chicken.
2 SEM, standard error of the means.
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